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Preface

This instruction manual provides information about the installation and operation of the DECS-250. To
accomplish this, the following information is provided:

Setup

General information
Human-machine interface
Functional description
Installation
BESTCOMSPIus® software

Communication protocols
Maintenance
Specifications

Expansion modules
Math model

Conventions Used in this Manual

Important safety and procedural information is emphasized and presented in this manual through

warning, caution, and note boxes. Each type is illustrated and defined as follows.

DECS-250

Warning boxes call attention to conditions or actions that may cause
personal injury or death.

Caution

Caution boxes call attention to operating conditions that may lead to
equipment or property damage.

Note

Note boxes emphasize important information pertaining to installation
or operation.

Preface
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READ THIS MANUAL. Read this manual before installing, operating, or maintaining
this equipment. Note all warnings, cautions, and notes in this manual as well as on the
product. Keep this manual with the product for reference. Only qualified personnel
should install, operate, or service this system. Failure to follow waming and cautionary
labels may result in personal injury or property damage. Exercise caution at all times.

Caution

Installing previous versions of firmware may result in compatibility issues causing the
inability to operate properly and may not have the enhancements and resolutions to
issues that more recent versions provide. Basler Electric highly recommends using the
latest version of firmware at all times. Using previous versions of firmware is at the
user’s risk and may void the warranty of the unit.

Note

Be sure that the device is hard-wired to earth ground with no smaller than 12 AWG
(3.3 mm?) copper wire attached to the case ground terminal. When the device is
configured in a system with other devices, a separate lead should be connected from
the ground bus to each device.

Current transformer (CT) grounding should be applied in accordance with local codes
and conventions.

Preface DECS-250
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Basler Electric does not assume any responsibility to compliance or noncompliance with national
code, local code, or any other applicable code. This manual serves as reference material that
must be well understood prior to installation, operation, or maintenance.

For terms of service relating to this product and software, see the Commercial Terms of
Products and Services document available at www.basler.com/terms.

This publication contains confidential information of Basler Electric Company, an lllinois
corporation. Itis loaned for confidential use, subject to return on request, and with the mutual
understanding that it will not be used in any manner detrimental to the interests of Basler Electric
Company and used strictly for the purpose intended.

It is not the intention of this manual to cover all details and variations in equipment, nor does this
manual provide data for every possible contingency regarding installation or operation. The
availability and design of all features and options are subject to modification without notice. Over
time, improvements and revisions may be made to this publication. Before performing any of the
following procedures, contact Basler Electric for the latest revision of this manual.

The English-language version of this manual serves as the only approved manual version.

This product contains, in part, open source software (software licensed in a way that ensures
freedom to run, copy, distribute, study, change, and improve the software) and you are granted
a license to that software under the terms of either the GNU General Public License or GNU
Lesser General Public License. The licenses, at the time of sale of the product, allow you to
freely copy, modify, and redistribute that software and no other statement or documentation from
us, including our End User License Agreement, places any additional restrictions on what you
may do with that software.

For at least three (3) years from the date of distribution of this product, a machine-readable copy
of the complete corresponding source code for the version of the programs distributed to you will
be sent upon request (contact information is provided above). A fee of no more than our cost of
physically performing the source code distribution is charged.

The source code is distributed in the hope that it will be useful, but WITHOUT ANY
REPRESENTATION or WARRANTY or even the implied warranty of MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE. Refer to the source code distribution for additional
restrictions regarding warranty and copyrights.

For a complete copy of GNU GENERAL PUBLIC LICENSE Version 2, June 1991 or GNU
LESSER GENERAL PUBLIC LICENSE Version 2.1, February 1999 refer to www.gnu.org or
contact Basler Electric. You, as a Basler Electric Company customer, agree to abide by the
terms and conditions of GNU GENERAL PUBLIC LICENSE Version 2, June 1991 or GNU
LESSER GENERAL PUBLIC LICENSE Version 2.1, February 1999, and as such hold Basler
Electric Company harmless related to any open source software incorporated in this product.
Basler Electric Company disclaims any and all liability associated with the open source software
and the user agrees to defend and indemnify Basler Electric Company, its directors, officers,
and employees from and against any and all losses, claims, attorneys' fees, and expenses
arising from the use, sharing, or redistribution of the software. Review the software website for
the latest version of the software documentation.

Portions of this software are copyright © 2014 The Free Type Project (www.freetype.org). All
rights reserved.

DECS-250 Preface


http://www.basler.com/terms
http://www.freetype.org/

iv 9440300990

Preface DECS-250



9440300990 v

Revision History

A historical summary of the changes made to this instruction manual is provided below. Revisions are
listed in reverse chronological worder.

Visit http://www.basler.com to download the latest hardware, firmware, and BESTCOMSPIus® revision
histories.

Instruction Manual Revision History

Manual
Revision and Date Change
X, Nov 2025 e Added references to the CEM-125
e Updated the descriptions of auxiliary control input functions and
control gains
e Updated the overexcitation limiter description
e Clarified the description of voltage matching band
e Updated the “Setpoint Group Parameters” table in Modbus
Communication
e Added FCC requirement to Specifications and updated all China
RoHS tables
W, Oct 2024 e Added FCC requirements for AEM-2020 and CEM-2020

e Added CE and UKCA compliance for AEM-2020 and CEM-2020

e Added note about vibration load on connector plugs for AEM-2020
and CEM-2020

V, Dec 2023 e Added Operating Modes material with descriptions of DECS-250
behavior while operating in Motor mode

e Added notes about the lack of galvanic isolation between the
operating power input and ground

e Corrected the power input failure threshold for single-phase
operating power

e Removed BESTCOMSPIus activation information

e Corrected Modbus register numbers 42679, 42681, 42683, 42685,
42687, and 42689
Corrected AEM-2020 output voltage range
Added China RoHS certification information and removed EAC
certification statements for the DECS-250, AEM-2020, and CEM-

2020
e Added Math Model chapter
U, Aug 2022 e Enhanced the description of Pre-Position Setpoints operation

e Added a note box describing DECS-250 responses to simultaneous
Raise/Lower and Auto/Manual contact inputs

e Corrected the trigger level descriptions for power input failures
Corrected the metering range of Modbus parameter 41340
Reduced the stated burden for the current sensing inputs

T, Feb 2022 e Added caution statement discouraging a DECS-250 firmware
downgrade

e Removed mentions of the two-wattmeter method of power
measurement for the PSS function

e Corrected the auto synchronizer compensation value

e Added a table showing displayed var and power factor polarities
based on the operating mode selected

e Clarified the pickup thresholds for the loss of PMG protection
function

e For the AEM-2020 and CEM-2020, added maritime recognition and
removed CSA compliance (cURus recognition is retained.)

e Corrected the BESTlogic™ Plus pickup and dropout timer ranges

DECS-250 Revision History
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Manual
Revision and Date

Change

Added Modbus registers for virtual switches
Added Grid Code and UKCA compliance statements

S1, Aug 2021

Removed hazardous location suitability for the CEM-2020

S, Jan 2020

Added support for BESTCOMSPlus version 4.01.00.
Removed Rev Letter from all pages

Changed sequential numbering to sectional numbering
Moved Instruction Manual Revision History into Preface
Removed standalone Revision History chapter

Added pre-position traverse rate settings.

Corrected field overcurrent reset equation.

Added description for Phase Rotation Mismatch alarm.
Clarified that three-phase current sensing is required for PSS.
Added Gen to Bus PT Match Level equation.

Changed “Generator” to “Machine” in Figures 19-1, 19-2, and 19-3.
Minor text edits throughout manual

R, Apr 2019

Added support for firmware version 1.06.00 and BESTCOMSPIlus
version 3.21.00

Added drawings for Analog Inputs — Current Input Connections in the
Analog Expansion Module chapter

Minor text edits throughout manual

Q

This revision letter not used

P, Nov 2018

Added California Proposition 65 warning statement
Clarified power system stabilizer type

0]

This revision letter not used

N, Jun 2018

Added Configuration Mismatch Delay setting in Regulation chapter.
Corrected caution box in Power Inputs chapter.

Added UL, Class I, Div. 2 for AEM-2020 and CEM-2020.

Improved description of CEM-2020 output contact ratings.

Added caution statement about using the 40Q function with a rated
PF of 1.0.

Removed Table 4. Lead/Lag labels remain the same in generator
and motor modes.

Corrected description of settings under Frequency Correction section
in Synchronizer chapter.

Corrected V/Hz Limiter description and Figure 55 (Typical 1.1 pu
Volts per Hertz Limiter Curve) in Limiters chapter.

Corrected UEL, Real Power Exponent setting range in Limiters
chapter.

Added notes in Typical Connections chapter about the terminating
resistor requirement for CAN terminals.

M, May 2018

Maintenance release

L, Sept 2017

Added support for BESTCOMSPlus version 3.17.01.

K, May 2017

Changed the Auto Save interval to 10 minutes in the Regulation
chapter.

Added Loss of Sensing Trip Criteria table to the Protection chapter.
Clarified description of Summing Point OEL online operation in the
Limiters chapter.

Added support for synchronizing at 25 Hz.

Added caution statement for operation in caustic environments to the
Mounting chapter.

Noted the location of the USB driver directory in the
BESTCOMSPIus Software chapter.

Revision History
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Manual
Revision and Date

Change

Added nonvolatile memory caution statement to the BESTlogicPlus,
Communication, Modbus Communication, and Profibus
Communication chapters.

Clarified Step 4 under Setup in Profibus Communication chapter.
Added Active Setpoint registers (instance 254) to the Profibus
Communication chapter.

Added USB driver installation troubleshooting material to the
Maintenance chapter.

Simplified the presentation of the sensing voltage nominal input
ranges, added metering accuracy values, and added self-tuning
patent number to the Specifications chapter.

Added description of the status LED on the AEM-2020 and
CEM-2020 to their respective chapters.

Updated CE Compliance and UL Certification sections in
Specifications, Analog Expansion Module, and Contact Expansion
Module chapters.

Minor text edits throughout manual

J, May 2015

Improved description of optional escutcheon plate in the Mounting
chapter

Added a figure for station-powered applications in the Typical
Connections chapter.

Updated manual to reflect BESTCOMSPIus screen layout changes
Added Offline Logic Simulator description in the BESTlogicPlus
chapter

Added descriptions for Cursors Enabled and Sync Graph Scrolling
settings on the Analysis Options screen in the Testing chapter
Added EAC certification in the Specifications chapter

Minor text edits throughout manual

This revision letter not used

H, Feb 2015

Added support for [Subject] firmware version 1.03.00 and
BESTCOMSPIus version 3.08.00

Changed layout of Auxiliary Control Gains section and added
equations in the Auxiliary Control chapter

Added Off-Page Objects description in the BESTlogicPlus chapter
Cleaned up various Modbus register names and descriptions in the
Modbus chapter

Added Modbus registers for AEM Configuration, AEM Protection,
RTD Protection, and Thermocouple Protection in the Modbus
chapter

Expanded IRIG specifications in the Specifications chapter

Added Maritime Recognition to the Specifications chapter

Minor text edits throughout manual

G, Aug 2014

Increased maximum operating temperature to +70°C
Added GND terminal to power connector and vent holes to chassis

F, Apr 2014

Added Russian language support

Added overexcitation (24) protection

Added transient excitation boosting function

Added loss of excitation (40Q) protection for motors

Added integrating reset method to takeover OEL

Added angle compensation to synchronizer and sync check (25)
Increased available real-time monitoring plots from two to six
Minor text edits throughout manual

E, Dec 2013

Improved description of Profibus communication setup

DECS-250
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Manual
Revision and Date

Change

e Expansion modules, AEM-2020 and CEM-2020, now have

connectors with gold-plated pins to better protect communication

signal integrity

Added PF Active Power Level setting for var/PF regulation

Added Network Load Share ID settings

Added secure login via Modbus™ communication settings

Added Binary Points and Metering Modbus registers

Minor text edits throughout manual

Added maritime agency recognitions (BV, DNV, GL)

Clarified online OEL and low-level SCL limiting conditions

Improved the description of the BESTCOMSP/us® control panel

setpoint window

Added field wiring requirement for EMC compliance

Improved typical connection diagrams

Improved firmware upgrading procedures

Added BESTIlogic™ Plus logic element “27”

Added clarification stating that the PARALLEL_EN logic input must

be true in order for UEL and droop compensation to operate

e Expanded description of the Loss of Excitation (40Q) protection
element

e Expanded description of the IRIG decoding setting in Clock Setup

e Minor edits to Modbus™ communication legacy register table

e Added caution statements in several places recommending proper
grounding of the DECS-250 when using the non-isolated USB port

C, Nov 2012 e Updated operating temperature and frequency specifications

B, Oct 2012 e |Initial release

D, Jul 2013
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Introduction

DECS-250 Digital Excitation Control Systems offer precise excitation control and machine protection in a
compact package. DECS-250 adaptability to many applications is assured through configurable contact
inputs and outputs, flexible communication capabilities, and programmable logic implemented with the
provided BESTCOMSPIus® software.

Features and Functions

DECS-250 features and functions include:

Precise excitation control for synchronous generator or synchronous motor applications
o Power factor and var metering values will be opposite in motor mode
Five excitation control modes:
Automatic Voltage Regulation (AVR)
Field Current Regulation (FCR)
Field Voltage Regulation (FVR)
Power Factor Regulation (PF)
Var Regulation (var)
Three pre-position setpoints for each excitation control mode
Internal tracking between operating mode setpoints and external tracking of a second DECS
excitation setpoint
Two PID stability groups with Auto Tune feature
Remote setpoint control input accepts analog voltage or current control signal
Grid code functions
o Connect and disconnect
o Active power control
o Reactive power control
Real-time metering
Optional automatic synchronizer
Optional integrated power system stabilizer (IEEE Std 421.5 type PSS2A/2B/2C)
o Generator or motor control modes, accommodates phase rotation changes between
modes
o Speed and power sensing or speed-only sensing
o Three-wattmeter method of power measurement
Soft start and voltage buildup control
Five limiting functions:
Overexcitation: summing point and takeover
Underexcitation
Stator current
Reactive power (var)
Underfrequency
Twenty protection functions:
o Generator undervoltage (27)
Generator overvoltage (59)
Loss of sensing (LOS)
Overfrequency (810)
Underfrequency (81U)
Reverse power (32R)
Loss of excitation (40Q)
Field overvoltage
Field overcurrent
Loss of PMG
Exciter diode failure

O O O O O

o O O O

O

O OO0 0O 0O OO0 OO0 OO0
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Sync-check (25)
Eight configurable protection elements

e |RIG or network time synchronization
e Sixteen contact sensing inputs

O
O

Two fixed-function inputs: Start and Stop
Fourteen programmable inputs

o Twelve contact outputs

@)
O

One, fixed-function output: Watchdog (SPDT configuration)
Eleven programmable outputs

e Flexible communication

@)

@)
©)
@)

o

Serial communication through front-panel USB port

Modbus communication through RS-485 port or Modbus TCP

Ethernet communication through an optional copper or fiber optic port

CAN communication with an ECU (engine control unit), optional AEM-2020 Analog
Expansion Module, or optional CEM-125, CEM-2020, or CEM-2020H Contact Expansion
Module

Optional PROFIBUS communication protocol

e Data logging, sequence of events recording, and trending
e Optional CEM-125, CEM-2020, or CEM-2020H Contact Expansion Module provides:

@)
©)
©)

o

Ten contact inputs

Eighteen contact outputs (CEM-2020H) or 24 contact outputs (CEM-2020 or CEM-125)
Customizable input and output functions assigned through BESTlogic™ Plus
programmable logic

Communication via CAN protocol

e Optional AEM-2020 Analog Expansion Module provides:

o

o O O O

o

Eight analog inputs

Eight resistive thermocouple device (RTD) inputs

Two thermocouple inputs

Four analog outputs

Customizable input and output functions assigned through BESTlogicPlus programmable
logic

Communication via CAN protocol

Applications

The DECS-250 is intended for synchronous generator or synchronous motor applications. The DECS-250
controls the machine output through the application of regulated dc excitation power to the exciter field.
The level of excitation power is based on the monitored voltage and current, and a regulation setpoint
established by the user. The operating mode, generator or motor, is changed on the Operating Mode
settings screen. Power factor and var metering values will be opposite in motor mode.

Excitation power is supplied from the DECS-250 by means of a filtered, switching power module that uses
pulse-width modulation. It is capable of supplying 15 Adc (or 20 Adc up to 55°C (131°F)) continuously at a
nominal voltage of 32, 63, or 125 Vdc. With nominal operating power applied, it has a forcing capability of
30 Adc for 10 seconds.

Package

A single, compact package contains all excitation control and power components.

A front panel HMI provides local annunciation and control through a backlit liquid crystal display (LCD),
light-emitting diodes (LEDs), and pushbuttons. Remote annunciation and control is provided through a

flexible communication interface which accommodates Ethemet, Modbus, optional PROFIBUS, and the
optional Interactive Display Panel (IDP-801).

Introduction

DECS-250
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Optional Features and Capabilities

DECS-250 optional features and capabilities are defined by a combination of letters and numbers that
make up the style number. The model number and style number describe options and characteristics in a
specific device and appear on a label affixed to the device.

Style Number

The style number identification chart in Figure 1-1 defines the electrical characteristics and operational
features available in the DECS-250.

PSS Terminals /3 1" Communication Protocol
N) None S) Spring type 1) 100Base-T Ethernet
P) Power System C) Compression type 2) 100Base-FX Ethernet
Stabilizer
P0060-34
Power Supply Autotracking Synchronizer 2" Communication Protocol
L) 24/48 Vdc 1) Internal N) None N) None
C) 120 Vac/125 Vdc autotracking only A) Auto synchronizer P) PROFIBUS™
2) Internal/external
autotracking NOTES
& Compression type terminals are available for the current
sensing (CT) inputs, operating power input, and power output
connections only.
Figure 1-1. DECS-250 Style Chart
Storage

If a DECS-250 will not be placed in service right away, store it in the original shipping carton in a
moisture- and dust-free environment. The temperature of the storage environment must be within the

range of —40 to 85°C (—40 to 185°F).

Electrolytic Capacitor Considerations

The DECS-250 contains long-life aluminum electrolytic capacitors. For a DECS-250 kept in storage as a
spare, the life of these capacitors can be maximized by energizing the device for 30 minutes once per
year. Refer to the energizing procedures provided in Maintenance.

When energizing the DECS-250 from a low impedance source (such as a wall outlet), use of an Inrush
Current Reduction Module (ICRM) is recommended to prevent damage to the DECS-250. For a detailed
description of the Inrush Current Reduction Module, refer to Basler publication 9387900990. ICRM
connections are illustrated in Typical Connections.

DECS-250 Introduction
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2 * Controls and Indicators

All controls and indicators are located on the front panel and consist of pushbuttons, LED indicators, and

a liquid-crystal display (LCD).

Front Panel lllustration and Description

2-1

DECS-250 controls and indicators are illustrated in Figure 2-1 and described in Table 2-1. The locators

and descriptions of Table 2-1 correspond to the locators shown in Figure 2-1.

®

@ OO

DECS-250

©O®

™ ©

Digital 3
Excitation 4
Control @ N
System DECS-250
Null PSS Internal Pre- r Limits 5
Balance Active Tracking Position Lower Upper
© o e o o o
Edit Reset
)| <
use
P0062-31

Figure 2-1. Front Panel Controls and Indicators

Controls and Indicators
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Table 2-1. Front Panel Control and Indicators Descriptions

Locator

Description

A

Display. The liquid crystal display (LCD) serves as a local source of information
provided by the DECS-250. The LCD displays operating setpoints, loop gains,
metering, protection functions, system parameters, and general settings. The 128 by
64 dot pixel, backlit LCD displays white characters on a blue background.

Pre-Position Indicator. This red light emitting diode (LED) lights when the active mode
setpoint is at any of the three pre-position (predefined) settings.

Limit Indicators. Two red LEDs indicate when the active mode setpoint reaches the
minimum or maximum value.

Scrolling Pushbuttons. These four buttons are used to scroll up, down, left, and right
through the menus displayed on the LCD (locator A). During an editing session, the
left and right scrolling pushbuttons select the variable to be changed and the up and
down scrolling pushbuttons change the value of the variable.

Reset Pushbutton. This button cancels editing sessions, resets alarm annunciations
and latched alarm relays, and can be used for quick access to the metering screen.

Communication Port. This type B USB jack connects the DECS-250 with a PC
operating BESTCOMSPIus® for local communication. BESTCOMSPIus is supplied
with the DECS-250.

Edit Pushbutton. Pressing this button starts an editing session and enables changes to
DECS-250 settings. At the conclusion of the editing session, the Edit pushbutton is
pressed to save the settings changes.

Null Balance Indicator. This green LED lights when the setpoint of the inactive
operating modes (AVR, FCR, FVR, var, and PF) match the setpoint of the active
mode.

PSS Active Indicator. This red LED lights when the integrated power system stabilizer
is enabled and can generate a stabilizing signal in response to a power system
disturbance.

Internal Tracking Indicator. This red LED lights when any inactive mode (AVR, FCR,
FVR, Var, or Power Factor) is tracking the setpoint of the active mode to achieve a
“bumpless” transfer when changing active modes.

Menu Navigation

The DECS-250 provides local access to DECS-250 settings and metering values through a menu
structure displayed on the front panel LCD. An overview of the menu structure is illustrated in Figure 2-2.
Movement through the menu structure is achieved by pressing the four scrolling pushbuttons.

Controls and Indicators DECS-250
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DECS-250 Menu

Metering «
Settings «
Metering Summary Screen «

Adjusting Settings

>

» & Generator voltage,
field current and
voltage metering
values, regulation
setpoints, and
contact inputs
status

P0090-92

Settings Explorer

® General Settings

e Communication

e System Parameters

e Report Configuration

e Operating Settings

e PSS (optional)

e Sync/Voltage Matching
e Grid Code Settings

e Protection

e Programmable Inputs
e Programmable Outputs
e Logic

Figure 2-2. Menu Structure Overview

» Metering Explorer

e Generator

e Power

e Bus

e Field

e PSS

e Synchronization
e Aux Input

e Tracking

e Network Load Share
e Control Panel

e Status

e Reports

A setting adjustment is made at the front panel by performing the following steps.

1. Navigate to the screen listing the setting to be changed.

2. Press the Edit button and enter the appropriate username and password to gain the needed level
of security access. (Information about implementing and using username and password
protection is provided in the Security chapter of this manual.)

3. Highlight the desired setting and press the Edit button to view the setting editing screen. This
screen lists the setting range or the permissible setting selection.

4. Use the scrolling pushbuttons to select the setting digits/selections and adjust/change the setting.

5. Press the Edit button to save the change.

Display Setup

BESTCOMSPIus Navigation Path: Settings Explorer, General Settings, Front Panel HMI
HMI Navigation Path: Settings, General Settings, Front Panel HMI

Front panel display appearance and behavior can be customized to meet user preferences and site
conditions. These BESTCOMSPlus settings are illustrated in Figure 2-3.

LCD

LCD setup includes a contrast adjustment to suit the viewing angle used or compensate for
environmental conditions. The ability to reverse the display colors is provided to accommodate lighting
conditions and user preferences.

Sleep Mode

Sleep mode reduces the demand on control power by turning off the LCD backlight when no pushbutton
activity is seen for the duration of the LCD Backlight Timeout setting.

Language

Language modules are available for the DECS-250. Once a language module is implemented it can be
enabled via the Language Selection setting.

Screen Scrolling

The display can be set to automatically scroll through a user-selected list of metered values. This feature
is enabled and disabled with the Enable Scroll setting. The rate at which scrolling occurs is configured
with the Scroll Time Delay setting.

DECS-250
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Front Panel HMI

LCD Setup
Contrast Value (%

Invert Display

No ~

Sleep Mode Setup
Sleep Mode
Enabled ~

LCD Backlight Timeout (s)

Language Setup
Language Selection
English ~

Screen Scrolling Setup
Enable Scroll

Enabled ~
Scroll Time Delay (s)

Scrollable Metering Settings

+-[_] GV Primary
+-[] GC Primary
-] CC Primary
+|:| Frequency
-] Power Primary
+-[_] PF Primary
+|:| Energy Primary
-] BV Primary
+|:| Field Primary
+D Synchronization Primary
-] Aux Input

-] Tracking

-] Real Time Clock
+|:| Contact Inputs
+D Cortact Outputs

Figure 2-3. Front Panel HMI Settings
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3 * Power Inputs

Power is applied to two separate inputs: control power and operating power. The control power input
supplies power to an internal power supply that provides power for logic, protection, and control functions.
The power stage uses the operating power input as the source for the converted excitation power that it
applies to the field.

Control Power

Two inputs supply the DECS-250 with control power. One input accepts dc control power and the other
input accepts ac control power. The level of acceptable control power voltage is determined by the style
number. One of two levels is possible. Style Lxxxxxx indicates a nominal voltage of 24 or 48 Vdc and
accepts a voltage range of 16 to 60 Vdc. Style Cxxxxxx indicates a nominal voltage of 125 Vac/Vdc and
accepts a voltage range of 90 to 150 Vdc and 82 to 132 Vac (50/60 Hz). One input (either dc or ac) is
sufficient for operation but two inputs provide redundancy (for style Cxxxxxx only). When both control
power inputs are used, an isolation transformer is required for the ac input. DC control power is applied at
terminals BATT+ and BATT-. AC control power is applied at terminals L and N.

Operating Power

Caution

For redundant applications with a single-phase, 300 Hz Marathon®
PMG, only one DECS-250 can be connected to the PMG at a time. In
redundant applications, a contactor should be used for each DECS-
250 power input or equipment damage may result.

If operating power exceeds 260 Vac, the connection must be
configured as L-N single-phase or equipment damage may result.

Note

The DECS-250 does not provide galvanic isolation between the
operating power input and ground.

Operating power is applied at terminals A, B, and C. To achieve the desired level of excitation, the
appropriate operating power input voltage must be applied. Table 3-1 lists the acceptable operating
power voltage ranges for the DECS-250. The operating power frequency range for the DECS-250 is 50 to
500 hertz for all voltages.

Table 3-1. DECS-250 Operating Power Specifications

Desired Nominal Applied Operating
Excitation Power Voltage Power Voltage Range
32 Vdc 56 to 70 Vac
63 Vdc 100 to 139 Vac, or 125 Vdc
125 Vdc 190 to 277 Vac, or 250 Vdc

DECS-250 Power Inputs
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Inrush Current Reduction Module (ICRM)

During DECS-250 power-up, the optional ICRM prevents damage to the DECS-250 by limiting inrush
current to a safe level. When operating power is applied to the DECS-250, the ICRM limits the inrush
current by adding a high level of resistance between the DECS-250 and the power source. Once the
inrush current subsides, the series resistance diminishes quickly to allow nominal, steady-state current
flow.

Caution

To prevent damage to the DECS-250, the use of the ICRM is
recommended when using a low impedance source, such as a wall
outlet.

For a detailed description of the Inrush Current Reduction Module, refer to Basler publication
9387900990. ICRM connections are illustrated in the Typical Connections chapter.

Power Inputs DECS-250
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4 - Power Stage

The DECS-250 supplies regulated dc excitation power to the field of a brushless exciter. Excitation power
is supplied at terminals F+ and F—.

Note

The DECS-250 does not provide galvanic isolation between the field
power output and ground.

DECS-250 power stage operating power accepts single- or three-phase ac power from a transformer or
PMG. DC power from the station batteries or the armature of a dc exciter is also acceptable. Power stage
operating power is applied at terminals A, B, and C. The GND terminal serves as a ground connection.

The DECS-250 power stage supplies excitation power by means of a filtered, switching power module
that uses pulse-width modulation. It is capable of supplying 15 Adc continuously at nominal voltages of
32, 63, or 125 Vdc. With nominal operating voltage applied, it has a forcing capability of 30 Adc for 10
seconds.

Nominal DECS-250 operating power levels include 60 Vac for a 32 Vdc continuous exciter field
requirement, 120 Vac or 125 Vdc for a 63 Vdc requirement, or 240 Vac or 250 Vdc for a 125 Vdc
requirement.

DECS-250 Power Stage
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5 * Voltage and Current Sensing

The DECS-250 senses generator voltage, generator current, and bus voltage through dedicated, isolated
inputs.

Generator Voltage

Three-phase generator sensing voltage is applied to DECS-250 terminals E1, E2, and E3. This sensing
voltage is typically applied through a user-supplied voltage transformer, but may be applied directly.
These terminals accept three-phase, three-wire connections at terminals E1 (A), E2 (B), and E3 (C) or
single-phase connections at E1 (A) and E3 (C).

The generator voltage sensing input accepts a maximum voltage of 600 Vac and has a burden of less
than 1 VA.

The transformer primary and secondary winding voltages are entered in settings that the DECS-250 uses
to interpret the applied sensing voltage and calculate system parameters. The phase rotation of the
generator sensing voltage can be configured as ABC or ACB. Information about configuring the DECS-
250 for the generator sensing voltage is provided in the Configuration chapter of this manual.

Typical generator voltage sensing connections are illustrated in Figure 5-1.

3-Phase Generator Voltage 1-Phase Generator Voltage
Sensing Connections Sensing Connections
® ®
GEN ® GEN ®
© ©
SAANS SAANS
YT YTV

E1|E2|E3

DECS-250

E1|E2|E3

DECS-250

P0062-45

Figure 5-1. Typical Generator Voltage Sensing Connections

Generator Current

Generator current sensing inputs consist of three phase-sensing inputs and a sensing input for cross-
current compensation.

Note

Current transformer (CT) grounding should be applied in accordance
with local codes and conventions.

Phase Sensing

Three-phase generator sensing current is applied to DECS-250 terminals CTA+ and CTA—, CTB+ and
CTB-, and CTC+ and CTC- through user-supplied current transformers (CTs). Single-phase generator
sensing current is applied to DECS-250 terminals CTB+ and CTB—. The DECS-250 is compatible with
CTs having 5 Aac or 1 Aac nominal secondary ratings. The DECS-250 uses this secondary rating, along
with the CT nominal primary ratings to interpret the sensed current and calculate system parameters.
Information about configuring the DECS-250 for the generator sensing voltage is provided in the

DECS-250 Voltage and Current Sensing
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Configuration chapter of this manual. Typical generator phase-current sensing connections are shown in
Figure 5-2.

®
GEN ®
Vvt @
o ) |cTA+|cTA-|CTB|CTB-{CTC+|CTC
¥
o
g DECS-250
NOTES
1. If only one CT is used, connect it to the B-
phase.

2. Three-phase current sensing is required for
PSS applications.

Figure 5-2. Typical Generator Current Sensing Connections

Cross-Current Compensation

Cross-current compensation (reactive differential) mode allows two or more paralleled generators to
share a common load. As shown in Figure 5-3, each generator is controlled by a DECS-250 using the
DECS-250 cross-current compensation input (terminals CCCT+ and CCCT-) and a dedicated, external
current transformer (CT) to sense generator current. The resistors shown in Figure 5-3 are used to set the
burden and may be adjusted to suit the application. Ensure that the power rating of the resistors is
adequate for the application.

CT
GEN 1 ¥y 1]
1 ohm
cecT+
DECS-250
CCCT-
o¢ CCC ——F—— LoAD
Enable
1 ohm Contact
cecT+
EDECS-ZSO
CCCT-
B P0062-47
GEN 2 oA /]
CT

Figure 5-3. Connections for Cross-Current Compensation

Voltage and Current Sensing DECS-250
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Note

If a machine is taken offline, then the secondary winding of that
machine’s cross-current compensation CT must be shorted.
Otherwise, the cross-current compensation scheme will not function.

Bus Voltage

Bus voltage monitoring enables bus failure detection, generator and bus voltage matching, and
synchronization of the generator with the utility/bus. These features are discussed in the Synchronizer
chapter of this manual. Three-phase bus sensing voltage is applied to DECS-250 terminals B1, B2, and
B3. This sensing voltage is typically applied through a user-supplied voltage transformer, but may be
applied directly. These terminals accept three-phase, three-wire connections at terminals B1 (A), B2 (B),
and B3 (C) or single-phase connections at B3 (C) and B1 (A).

The bus voltage sensing input accepts a maximum voltage of 600 Vac and has a burden of less than 1
VA.

The transformer primary and secondary winding voltages are entered in settings that the DECS-250 uses
to interpret the applied sensing voltage. Information about configuring the DECS-250 for the bus sensing
voltage is provided in the Configuration chapter of this manual.

Typical bus voltage sensing connections are illustrated in Figure 5-4.

3-Phase Bus Voltage 1-Phase Bus Voltage
Sensing Connections Sensing Connections
<+—Gen --- Bus —» <+—Gen ;--- Bus —»
HH ® HH ®
GEN H H ® GEN H H ®
HH © HH ©
\AAN \AANAL
YY) YY)

B1|B2|B3 B1|B2|B3

DECS-250

DECS-250

P0062-48

Figure 5-4. Typical Bus Voltage Sensing Connections

DECS-250 Voltage and Current Sensing
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6 * Synchronizer

DECS-250 controllers with a style number of xxxxAxx are equipped with an automatic synchronizer that
acts to align the voltage, phase angle, and frequency of the generator with the bus. The synchronizer
function includes compensation settings for the generator breaker and bias control settings for the
generator governor. Related synchronizer features include voltage matching and bus condition detection.

Generator Synchronization

BESTCOMSPIus Navigation Path: Settings Explorer, Synchronizer/Voltage Matching, Synchronizer
HMI Navigation Path: Settings, Sync/Voltage Matching, Synchronizer

Two modes of automatic generator synchronization are available: phase lock loop (PLL) and anticipatory.
In PLL mode, the DECS-250 matches the voltage, phase angle, and frequency of the generator with the
bus and then connects the generator to the bus by closing the generator breaker. In anticipatory mode,
the DECS-250 drives the generator frequency close to the bus frequency and closes the breaker at a
phase angle of zero by compensating for the breaker closing time. (Breaker closing time is the delay
between the issuance of a breaker close command and closure of the breaker contacts.) The DECS-250
compensates for the breaker closing time by monitoring the slip frequency between the generator and
bus and calculating the advance phase angle required to close the breaker at a zero-degree phase angle.

Frequency Correction

The Slip Frequency setting establishes the maximum slip allowed for breaker closure. When the
measured slip frequency is less than the value of the Min Slip Control Limit setting, the error output is set
to zero. When the measured slip frequency is between the values of the Max Slip Control Limit and Min
Slip Control Limit settings, the error output is proportional to the difference between the measured slip
frequency and the value of the Min Slip Control Limit setting with the opposite polarity. When the
measured slip frequency is greater than the value of the Max Slip Control Limit setting, the error output is
set to maximum with the opposite polarity.

To minimize the impact on the bus during synchronization, the generator frequency can be forced to
exceed the bus frequency at the moment of breaker closure. If this is the case, the DECS-250 will drive
the generator frequency higher than the bus frequency before closing the breaker. The breaker closing
angle setting defines the maximum allowable phase angle difference between the generator and bus. To
close the breaker, the slip angle must remain less than the value of this setting for the duration of the
sync activation delay.

The Min Slip Control Limit, Max Slip Control Limit, and Breaker Closing Angle settings are used only in
the PLL mode.

Voltage Correction

Voltage correction is initiated when the generator voltage is outside the defined voltage window. The
voltage window setting is expressed as a percentage of the bus voltage and determines the band of
generator voltage surrounding the bus voltage where breaker closure will be considered. Enabling the
Vgen>Vbus setting causes the DECS-250 to drive the generator voltage higher than the bus voltage prior
to synchronizing. A generator to bus PT matching level setting is provided to compensate for step-up or
step-down transformers in the system. The DECS-250 adjusts the sensed generator voltage by this
percentage. This setting also appears on the Voltage Matching screen, below. When the value is
changed, it is reflected in both places.

Angle Compensation

An angle compensation setting is provided to offset phase shift caused by transformers in the system.
The angle compensation value is added only to the bus angle. For example, it is given that the generator
and bus are synchronized but the DECS-250 metered slip angle reads —30°. Equation 6-1, below,
illustrates the DECS-250 slip angle calculation. This means that the generator angle is lagging behind the
bus angle by 30° due to transformer phase shift. To compensate for this phase shift, the angle

DECS-250 Synchronizer
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compensation setting should contain a value of 30°. This value is added to the metered bus angle
resulting in an adjusted slip angle of zero degrees. Only the metered bus angle is affected by the angle
compensation setting, the metered generator angle is not biased by the DECS-250.

G — B+ A = Slip Angle
Equation 6-1. DECS-250 Metered Slip Angle

Where:
G = metered generator angle
B = metered bus angle
A = angle compensation value

Gen to Bus PT Match Level

A generator to bus PT matching level setting is provided to compensate for step-up or step-down
transformers in the system. The DECS-250 adjusts the sensed generator voltage by this percentage. This
setting also appears on the Voltage Matching screen, below. When the value is changed, it is reflected in
both places. To calculate the appropriate Gen to Bus PT Match Level value, refer to Equation 6-2.

Gen Primary .
(—) x 100 = Gen to Bus PT Match Level (%) Setting
Bus Primary

Equation 6-2. Gen to Bus PT Match Level Calculation

Failure of Synchronization

Generator synchronization is aborted if generator synchronization fails to occur within a timeframe
established by the user.

When generator voltage rotation does not match bus voltage rotation a Phase Rotation Mismatch alarm is
annunciated and generator synchronization is aborted.

BESTCOMSPIus® generator synchronization settings are illustrated in Figure 6-1.

Synchronizer

Synchronizer Fgen > Fbus Sync Activation Delay (s)
Disabled i Disable

Sync Type Enable Syne Fail Activation Delay (s)
Phase Lock Loop Vgen > Vbus

Ship Freguency (Hz) (®) Disable

Ot

Min Slip Contrel Limit (Hz) Angle Compensation ()

Max Slip Control Limit (Hz) Gen to Bus PT Match Level (%)

1000

Voltage Window (%

[l
=]

Breaker Clesing Angle (%)
0.0

I

Figure 6-1. Generator Synchronizer Settings

Synchronizer DECS-250
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Voltage Matching

BESTCOMSPIus Navigation Path: Settings Explorer, Synchronizer/Voltage Matching, Voltage Matching
HMI Navigation Path: Settings, Sync/Voltage Matching, Voltage Matching

When enabled, voltage matching is active in AVR control mode and automatically adjusts the AVR mode
setpoint to match the sensed bus voltage. Voltage matching is based on two parameters: band and
matching level.

The voltage matching band defines how close in magnitude the generator and bus voltage must be to
each other for voltage matching to be active. The band level setting is a percentage of the rated generator
voltage.

A generator to bus PT matching level setting is provided to compensate for step-up or step-down
transformers in the system. The DECS-250 adjusts the sensed generator voltage by this percentage. This
setting also appears on the Synchronizer screen, above. When the value is changed, it is reflected in both
places. To calculate the appropriate Gen to Bus PT Match Level value, refer to Equation 6-2.

Voltage matching settings are illustrated in Figure 6-2.

Voltage Matching

Voltage Matching
Voltage Matching
Enabled ~

Band ()

Gen to Bus PT Match Level (%)

100.0

Figure 6-2. Voltage Matching Settings

Breaker Hardware Configuration

BESTCOMSPIus Navigation Path: Settings Explorer, Synchronizer/Voltage Matching, Breaker
Hardware

HMI Navigation Path: Settings, Sync/Voltage Matching, Breaker Hardware

The DECS-250 can control and monitor a generator breaker. Breaker hardware settings are illustrated in
Figure 6-3.

Breaker Failure

When a close command is issued to the breaker, the DECS-250 monitors the breaker status and
annunciates a breaker failure if the breaker does not close within the time defined by the breaker close
wait delay. Typically, the wait delay is set to be longer than the actual breaker closing time.

Generator Breaker

The DECS-250 must be configured with the generator breaker characteristics before the breaker can be
controlled by the DECS-250. Breakers controlled by pulse or continuous control inputs are supported.
During anticipatory-mode synchronization, if the generator breaker is serving to tie the generator to the
bus, the DECS-250 uses the breaker closing time to calculate the optimum time to close the breaker. For
a pulse-controlled generator breaker, the breaker open and close pulse times are used by the DECS-250
when issuing open and close commands to the breaker. When setting the pulse times, the open and
close times should be set at or longer than the breaker closing time setting.

If desired, breaker closure is possible during a dead bus condition and/or dead generator condition.

DECS-250 Synchronizer
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Caution

Use caution when connecting a “dead” generator to a “dead” bus.
Undesired system damage can occur if the bus becomes energized
while a “dead” generator is connected to it.

Breaker Hardware
Gen Breaker
Breaker Close Wait Time (s)
Generator Breaker Hardware
Gen Breaker Open Pulse Time (s)
NOT Configured
{® Configured Close Pulse Time (s)
Contact Type
(®) Pulse Breaker Closing Time (ms)
O Cartruous
Dead Bus Close Enable Dead Gen Close Enable
(®) Disabled (®) Disabled
(O) Enabled (O Enabled

Figure 6-3. Breaker Hardware Configuration Settings

Generator and Bus Condition Detection

BESTCOMSPIus Navigation Path: Settings Explorer, Synchronizer/Voltage Matching, Bus Condition
Detection

HMI Navigation Path: Settings, Sync/Voltage Matching, Bus Condition Detection

The DECS-250 monitors the voltage and frequency of the generator and bus for determining when a
breaker closure is appropriate. Generator and bus condition detection settings are illustrated in Figure
6-4.

Generator Condition

A dead generator is recognized by the DECS-250 when the generator voltage decreases below the dead
generator threshold for the duration of the dead generator activation delay.

A failed generator is recognized when the generator voltage or frequency does not meet the established
generator stability criteria for the duration of the failed generator activation delay. Generator stability
parameters are described in Generator Stability.

Generator Stability

Before initiating a breaker closure (tying the generator to a stable or dead bus), the generator voltage
must be stable. Several settings are used to determine generator stability. These settings include pickup
and dropout levels for overvoltage, undervoltage, overfrequency, and under-frequency. Recognition of
generator stability is further controlled by a generator stability activation delay. Breaker closure is not
considered if the voltage conditions are not within the stability pickup and dropout settings for the duration
of the stability activation delay.

Bus Condition

A dead bus is recognized by the DECS-250 when the bus voltage decreases below the dead bus
threshold for the duration of the dead bus activation delay.

Synchronizer DECS-250
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A failed bus is recognized when the bus voltage or frequency does not meet the established stability
criteria for the duration of the failed bus activation delay. Bus stability parameters are described in Bus

Stability.

Bus Stability

Before initiating a breaker closure (tying the generator to a live bus), the bus voltage must be stable.
Several settings are used to determine bus stability. These settings include pickup and dropout levels for
overvoltage, undervoltage, overfrequency, and underfrequency. Recognition of bus stability is further
controlled by a bus stability activation delay. Breaker closure is not considered if the voltage conditions
are not within the stability pickup and dropout settings for the duration of the stability activation delay.

Bus Condition Detection
Generator Sensing

Generator Condition

0 Primary W
Per Unit

B 7
]
(=9
o
1]
g
2
=
2
g
=
=%

Gen Failed Activation Delay (s)

(=]
-

Generator Stable
Overvoltage Settings
Pickup [V L-L)

Primary V

Per Unit

ii
ii

Overfrequency Settings
Pickup (Hz)

Dead Gen Activation Delay (s)

i

Dropout
Primary V'

Per Unit

Dropout (Hz)

[62.00

|61.80

Gen Stable Activation Delay (s)

[=]
—_

Bus Sensing
Bus Condition Settings

Dead Bus Threshold Dead Bus Activation Delay (s)
e
Bus Failed Activation Delay (s)
Bus Stable
Overvoltage Settings
Pickup (W L-L) Dropout
Per Unit 1.058 Per Unit
Overfrequency Settings
Pickup (Hz) Dropout (Hz)
[62.00 | [61.80 |

Bus Stable Activation Delay (s)

(=]
p—y

Undervoltage Settings
Pickup [ L-L)

prinany
0.958 Per Unit

Underfrequency Settings
Fickup (Hz)

Dropout (Hz)

17 Primary ¥
575 Per Unit

=]
=
8
=9

00

|

|58.20

Undervoltage Settings

Fickup (W L-L) Dropout

Primary V Primary ¥
0.958 Per Unit 0575 Per Unit
Underfrequency Settings

Fickup (Hz) Dropout (Hz)

58.00

[58.20

Figure 6-4. Generator and Bus Condition Detection Settings
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Generator Governor Control

BESTCOMSPIus Navigation Path: Settings Explorer, Synchronizer/\Voltage Matching, Governor Bias
Control Settings

HMI Navigation Path: Settings, Sync/Voltage Matching, Governor Bias Control Settings

During synchronization, the DECS-250 adjusts the generator voltage and frequency by issuing speed
correction signals to the speed govemor. Correction signals are issued in the form of DECS-250 output
contact closures. These correction signals may be either continuous, fixed, or proportional. When fixed
correction is selected, the correction pulses equal the Correction Pulse Width and Correction Pulse
Interval settings. When proportional correction is selected, the correction pulse width varies in proportion
to the error and the intervals equal the Correction Pulse Interval setting. Initially, long pulses are issued
when the frequency difference between the generator and bus is large. As the correction pulses take
effect and the frequency difference becomes smaller, the correction pulse widths are proportionally
decreased.

Governor bias control settings are illustrated in Figure 6-5.

Governor Bias Conirol Settings

Bias Control Contact Type

Proportional Pulse w

Caorrection Pulse Width (s)

Correction Pulse Interval (s)

Figure 6-5. Generator Governor Control Settings

Synchronizer DECS-250
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7 * Regulation

The DECS-250 precisely regulates the level of supplied excitation power in each of the five available
regulation modes. Stable regulation is enhanced by the automatic tracking of the active-mode setpoint by
the inactive regulation modes. Pre-position setpoints within each regulation mode enable the DECS-250
to be configured for multiple system and application needs.

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings

HMI Navigation Path: Settings, Operating Settings

Operating Modes

DECS-250 control of a synchronous generator or synchronous motor is possible through selection of the
appropriate operating mode. Operating mode settings are shown in Figure 7-1.

Operating Mode

Operating Mode
Mode

Mator mode w

Raise/Lower Configuration
Adjust Excitation A

Figure 7-1. Operating Mode Settings

When Motor mode is selected, the DECS-250 views the controlled machine as a load and all appropriate
fields on the front panel HMI and in BESTCOMSPIus are switched from “Generator” to “Motor”. Line
current angles are shifted 180°, causing the sign of real and reactive power measurements to be reversed
in all metering, data logs, and real-time analysis fields.

Selecting Motor mode enables the Raise/Lower Configuration setting. This setting configures whether
raise and lower inputs adjust the excitation level or the regulation setpoint.

Regulation Modes

The DECS-250 provides five regulation modes: Automatic Voltage Regulation (AVR), Field Current
Regulation (FCR), Field Voltage Regulation (FVR), var, and Power Factor (PF).

AVR

When operating in AVR (Automatic Voltage Regulation) mode, the DECS-250 regulates the excitation
level in order to maintain the generator terminal voltage setpoint despite changes in load and operating
conditions. AVR setpoint (or operating point) adjustment is made through:
e Application of contacts at DECS-250 contact inputs configured for raising and lowering the active
setpoint
e Application of an analog control signal at the DECS-250 Auxiliary Control input.
e The BESTCOMSPIus® Control Panel screen (available in the BESTCOMSPIus Metering
Explorer)
e Araise or lower command transmitted through the DECS-250 Modbus port

The range of adjustment is defined by Minimum and Maximum settings that are expressed as a
percentage of the rated generator voltage. The length of time required to adjust the AVR setpoint from
one limit to the other is controlled by a Traverse Rate setting.

DECS-250 Regulation
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Settings that are related to machine ratings can be set in either actual units of voltage or in per unit
values. When a native unit is edited, BESTCOMSPIus automatically recalculates the per unit value based
on the native unit setting and the rated data parameter (on the System Parameters, Rated Data screen)
associated with it. When a per unit value is edited, BESTCOMSPIus automatically recalculates the native
value based on the per unit setting and the rated data parameter associated with it.

Once all per unit values are assigned, if the rated data parameters are changed, BESTCOMSPIlus
automatically recalculates all native unit settings based on the modified rated data parameters.

The AVR setpoint has a native unit of Primary Volts and the rated data associated with it is Machine
Rated Data, Voltage (on the System Parameters, Rated Data screen).

These settings are illustrated in Figure 7-2.

FCR

When operating in FCR (Field Current Regulation) mode, the DECS-250 regulates the level of current it
supplies to the field based on the FCR setpoint. The setting range of the FCR setpoint depends on the
field rated data and other associated settings. FCR setpoint adjustment is made through:

e Application of contacts at DECS-250 contact inputs configured for raising and lowering the active
setpoint

e Application of an analog control signal at the DECS-250 Auxiliary Control input

e The BESTCOMSPIus® Control Panel screen (available in the BESTCOMSPIus Metering
Explorer)

e A raise or lower command transmitted through the DECS-250 Modbus port

The range of adjustment is defined by Minimum and Maximum settings that are expressed as a
percentage of the rated field current. The length of time required to adjust the FCR setpoint from one limit
to the other is controlled by a Traverse Rate setting.

Settings that are related to machine ratings can be set either in actual units or in per unit values. When a
native unit is edited, BESTCOMSPIus automatically recalculates the per unit value based on the native
unit setting and the rated data parameter (on the System Parameters, Rated Data screen) associated
with it. When a per unit value is edited, BESTCOMSPIus automatically recalculates the native value
based on the per unit setting and the rated data parameter associated with it.

Once all per unit values are assigned, if the rated data parameters are changed, BESTCOMSPIlus
automatically recalculates all native unit settings based on the modified rated data parameters.

The FCR setpoint has a native unit of Primary Amps and the rated data associated with it is Field Rated
Data, Current — Full Load (on the System Parameters, Rated Data screen).

These settings are illustrated in Figure 7-2.

FVR

FVR (Field Voltage Regulation) mode enables generator modeling and validation testing in accordance
with WECC testing requirements. FVR mode can also be used to smooth the transfer from the active
DECS-250 to a secondary DECS.

When operating in FVR mode, the DECS-250 regulates the level of field voltage it supplies to the field
based on the FVR setpoint. The setting range of the FVR setpoint depends on the field rated data and
other associated settings. FVR setpoint adjustment is made through:

e Application of contacts at DECS-250 contact inputs configured for raising and lowering the active

setpoint

e Application of an analog control signal at the DECS-250 auxiliary Control input

e The BESTCOMSPIus Control Panel screen (available in the BESTCOMSPIus Metering Explorer)

e Araise or lower command transmitted through the DECS-250 Modbus port

The range of adjustment is defined by Minimum and Maximum settings that are expressed as a
percentage of the rated field voltage. The length of time required to adjust the FVR setpoint from one limit
to the other is controlled by a Traverse Rate setting.

Regulation DECS-250
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Settings that are related to machine ratings can be set either in actual units or in per unit values. When a
native unit is edited, BESTCOMSPIus automatically recalculates the per unit value based on the native
unit setting and the rated data parameter (on the System Parameters, Rated Data screen) associated
with it. When a per unit value is edited, BESTCOMSPIus automatically recalculates the native value
based on the per unit setting and the rated data parameter associated with it.

Once all per unit values are assigned, if the rated data parameters are changed, BESTCOMSPIlus
automatically recalculates all native unit settings based on the modified rated data parameters.

The FVR setpoint has a native unit of Primary Volts and the rated data associated with it is Field Rated
Data, Voltage — Full Load (on the System Parameters, Rated Data screen).

These settings are illustrated in Figure 7-2.

AVR/FCR/FVR Setpoinis

Automatic Voltage Regulator (AVR) Field Current Regulator (FCR) Field Voltage Regulator (FVR)
Setpoint Setpaint Setpoint
120.0 Primary Primary A 10.00 Primary
1.000 Per Unit 0.020 Per Unit 0.159 Per Unit
Min (% of rated) Min (% of rated) Min (% of rated)
Maux (% of rated) Max (% of rated) Max (% of rated)
120.0 120.0 150.0
Traverse Rate (5] Traverse Rate (s) Traverse Rate (5)
re-pgsjtion 1 Pr itiol re-pggdion 1
Figure 7-2. AVR, FCR, and FVR Regulation Settings
Var

When operating in var mode, the DECS-250 regulates the reactive power (var) output of the generator
based on the var setpoint. The setting range of the var setpoint depends on the generator ratings and
other associated settings. Var setpoint adjustment is made through:

e Application of contacts at DECS-250 contact inputs configured for raising and lowering the active

setpoint

e Application of an analog control signal at the DECS-250 Auxiliary Control input

e The BESTCOMSPIus Control Panel screen (available in the BESTCOMSPIus Metering Explorer)

e Araise or lower command transmitted through the DECS-250 Modbus port

The range of adjustment is defined by Minimum and Maximum settings that are expressed as a
percentage of the generator rated kVA output. The length of time required to adjust the Var setpoint from
one limit to the other is controlled by a Traverse Rate setting. A Fine Voltage Adjustment Band setting
defines the upper and lower boundaries of voltage correction when operating in var or power factor
regulation modes.

Settings that are related to machine ratings can be set in either actual units of voltage or in per unit
values. When a native unit is edited, BESTCOMSPIus automatically recalculates the per unit value based
on the native unit setting and the rated data parameter (on the System Parameters, Rated Data screen)
associated with it. When a per unit value is edited, BESTCOMSPIus automatically recalculates the native
value based on the per unit setting and the rated data parameter associated with it.

Once all per unit values are assigned, if the rated data parameters are changed, BESTCOMSPIlus
automatically recalculates all native unit settings based on the modified rated data parameters.

The Reactive Power Control setpoint has a native unit of Primary kvar and the rated data associated with
it is Machine Rated Data, Rating (kVA) (on the System Parameters, Rated Data screen).

Var mode settings are illustrated in Figure 7-3.

DECS-250 Regulation
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Power Factor

When operating in Power Factor (PF) mode, the DECS-250 controls the var output of the generator to
maintain the Power Factor setpoint as the kW load on the generator varies. The setting range of the PF
setpoint is determined by the PF — Leading and PF — Lagging settings. The length of time required to
adjust the PF setpoint from one limit to the other is controlled by a Traverse Rate setting. A Fine Voltage
Adjustment Band setting defines the upper and lower boundaries of voltage correction when the DECS-
250 is operating in Var or Power Factor regulation modes. PF Active Power Level establishes the level of
generator output power (kW) where the DECS-250 switches to/from Droop Compensation/Power Factor
mode. If the level of power decreases below the setting, the DECS-250 switches from Power Factor mode
to Droop Compensation mode. Conversely, as the level of power increases above the setting, the DECS-
250 switches from Droop Compensation mode to Power Factor mode. A setting of 0 to 30% may be

entered in 0.1% increments.
Power Factor mode settings are illustrated in Figure 7-3.

var/PF Setpoints

Fine Voltage Adjustment Band Reactive Power Control (var) Power Factor Control (PF)

Fine Woltage Adjustment Band (%) Setpoint Setpoint

primary oar
Per Unit PF - Leading

PF Active Power Level

PF Active Power Level (32) Min (% of rated)

PF - Lagging
Mazx (% of rated)
Traverse Rate (s)
Traverse Rate (3)
Pre-pasition 1

Setpoint

Pre-position 1

Figure 7-3. Var and Power Factor Regulation Settings

Pre-Position Setpoints

Each regulation mode has three pre-position setpoints which enable the DECS-250 to be configured for
multiple system and application needs. Each pre-position setpoint can be assigned to a programmable
contact input. When the appropriate contact input is closed, the setpoint is driven to the corresponding
pre-position value.

Each pre-position function is configured with three settings: Setpoint, Traverse Rate, and Mode. A portion
of the pre-position setpoints for var and PF modes are illustrated in Figure 7-4. Pre-position setpoints for
AVR, FCR, and FVR modes are similar and not shown here.

AL AL N AL N
Pre-position 1 Pre-position 1 Pre-position 1
Setpoint Setpoint Setpoint

1200 Primary Primary & Primary V
1.000 Per Unit 0.020 Per Unit 0.159 Per Unit

Traverse Rate (s) Traverse Rate (s) Traverse Rate (3)

ﬂ
ﬂ
ﬂ

Mode Mode Mode
Release ~ Release w Release ~
re-pgp<jtion Pr itio re-pgedjon 2

Figure 7-4. Pre-Position Setpoints
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Setpoint

The setting range of each pre-position setpoint is identical to that of the corresponding control mode
setpoint.

Traverse Rate

The length of time required to adjust from one pre-position setpoint to another is controlled by the
Traverse Rate setting. A setting of zero implements an instantaneous step.

Mode

The selected mode (Release or Maintain) determines whether or not the DECS-250 will respond to
further setpoint change commands while the pre-position command is being asserted.

Release Mode

When the pre-position mode is Release, setpoint change commands to raise or lower the setpoint are
acted upon even when a pre-position command is asserted. Additionally, if the inactive pre-position mode
is Release and internal tracking is enabled, the pre-position value will respond to the tracking function.

Maintain Mode

When the pre-position mode is Maintain and a single pre-position input is asserted, setpoint change
commands are ignored as long as the pre-position input is asserted.

The three setpoint pre-position inputs are weighted in priority with the pre-position 3 input having the
highest priority and the pre-position 1 input having the lowest priority. This affects how setpoints change
when more than one pre-position input is asserted. If the pre-position 1 setpoint is active (with the pre-
position 1 input asserted) and the pre-position 3 input is asserted, the setpoint will change to the pre-
position 3 value. However, if the pre-position 2 setpoint is active (with the pre-position 2 input asserted)
and the pre-position 1 input is asserted, the setpoint will not change because the pre-position 2 input has
a higher priority than the pre-position 1 input.

Transient Boost

The transient excitation boosting function improves response to successive faults by providing increased
excitation support. When a simultaneous line current increase and line voltage decrease occurs, the
DECS-250 compensates by elevating the voltage setpoint above the nominal setpoint. When the line
voltage recovers, the voltage setpoint is restored to the nominal value.

Fault detection is controlled by a voltage threshold setting, a current threshold setting, and a duration
setting. Fault voltage threshold is expressed as a percentage of the AVR setpoint and fault current
threshold is expressed as a percentage of the rated field current. The duration setting determines how
long a fault condition is tolerated before the setpoint is adjusted.

Setpoint adjustment is controlled by a voltage setpoint boosting level, a clearing voltage threshold, and a
clearing voltage delay. The setpoint boosting level is expressed as a percentage above the AVR setpoint.
Transient boost is disabled once the line voltage recovers above the clearing voltage threshold. The
clearing voltage threshold is expressed as a percentage above the AVR setpoint. The clearing voltage
delay determines how long the line voltage must exceed the clearing voltage threshold before setpoint
adjustment is terminated.

DECS-250 Regulation
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Transient Boost
Discontinuous Transient Excitation Boosting
Transient Boost
Enabled ~
Fault Voltage Threshold (%) Voltage Setpoint Boosting Level (%)
Fault Current Threshaold (%) Clearing Voltage Threshald (%)
210
Minimum Fault Duration (ms) Clearing Voltage Delay (ms)

Figure 7-5. Transient Boost Settings

Operation with Paralleled Generators

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Parallel/LineDrop
Compensation
HMI Navigation Path: Settings, Operating Settings, Parallel/LineDrop Compensation

The DECS-250 can be used to control the excitation level of two or more generators operating in parallel
so that the generators share the reactive load. The DECS-250 can employ either droop compensation or
cross-current compensation (reactive differential) schemes for reactive load sharing. A separate load
sharing function enables each machine to share the load proportionally without incurring a voltage and
frequency droop.

Paralleled generator settings are illustrated in Figure 7-6 and described in the following paragraphs.

Reactive Droop Compensation

Droop compensation serves as a method of controlling reactive current when the generator is connected
in parallel with another energy source. Droop compensation utilizes the B-phase CT in single-phase
applications. When droop compensation is enabled, the generator voltage is adjusted in proportion to the
measured generator reactive power. The reactive droop compensation setting is expressed as a
percentage of the generator rated terminal voltage.

Note

For droop compensation to operate, the PARALLEL_EN_LM logic
block must be set true in BESTlogic™ Plus programmable logic.

Cross-Current Compensation

Cross-current compensation (reactive differential) mode serves as a method of connecting multiple
generators in parallel to share reactive load. When reactive load is shared properly, no current is fed into
the DECS-250 cross-current compensation input (which is connected to the B-phase transformer,).
Improper sharing of reactive load causes a differential current to be fed into the cross-current
compensation input. When cross-current compensation is enabled, this input causes the DECS-250 to
respond with the proper level of regulation. The response of the DECS-250 is controlled by the cross-
current compensation gain setting which is expressed as a percentage of the system nominal CT setting.

Application information about cross-current compensation is available in the Voltage and Current chapter
of this manual.

Regulation DECS-250
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Network Load Sharing

In a multiple-generator application, the load sharing function ensures equal generator reactive-power
sharing. It operates in a similar manner to cross-current compensation but without the external hardware
requirements and distance limitations. Instead of sharing load based on the CT ratio, load is shared on a
per-unit basis calculated from the generator rated data. Sharing of load information between DECS-250
controllers is accomplished through the Ethemet port of each DECS-250 communicating over a peer-to-
peer network dedicated for the load sharing function. Each DECS-250 measures the reactive current of
its associated generator and broadcasts its measurement to all other DECS-250 controllers on the
network. Each DECS-250 compares its level of reactive current to the sum of all measured currents and
adjusts its excitation level accordingly.

A Load Share ID setting identifies the DECS-250 as a load sharing unit in the network. Checking a Load
Sharing Unit number box allows any DECS-250 load sharing units on the network with that Load Share ID
number to share load with the currently connected DECS-250. It is not necessary for the Load Share ID
to be unique for each unit. This allows for load sharing units to be grouped.

When the unit’s configuration does not match the configuration of the other units with load sharing
enabled, the Network Load Share Config Mismatch logic element becomes true. The Configuration
Mismatch Delay setting adds a delay before the element becomes true.

Load sharing settings consist of an Enable checkbox and Droop, Kg, Ki, Max V¢, Configuration Mismatch
Delay, and Load Share ID settings.

Line Drop Compensation

When enabled, line drop compensation can be used to maintain voltage at a load located at a distance
from the generator. The DECS-250 achieves this by measuring the line current and calculating the
voltage for a specific point on the line. Line drop compensation is applied to both the real and reactive
portion of the generator line current. It is expressed as a percentage of the generator terminal voltage.

Equation 7-1 is used to calculate the Line Drop Value.

LDyye = \/(Va,,g - [LD X Iy X €OS (’bang)])z + (LD X Iy X Sin (’bang))z

Equation 7-1. Line Drop Value

LDvawe = Line drop value (per unit)

Vavg = Average voltage, metered value (per unit)
LD = Line Drop % /100

lavg = Average Current, metered value (per unit)
Ibang = Angle of phase B current (no compensation)

The LDvaue is the per-unit value seen down the line from the synchronous machine. Equation 7-2 is used
to determine the voltage needed to adjust for line drop.

Vadjust,PU = Vrms,PU = LDyqaiye

Equation 7-2. Voltage Needed to Adjust for Line Drop

Equation 7-3 is used to obtain primary units.

Vadjust = Vadjust,PU X Vrated

Equation 7-3. Obtain Primary Units

The new line drop adjusted setpoint is calculated using Equation 7-4.

VAdjusted Setpoint = VSetpoint + Vadjust

Equation 7-4. Line Drop Adjusted Setpoint

Refer to Figure 7-6 for an illustration of the Line drop compensation settings.
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Droop Compensation
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Configuration Mismatch Delay (s)
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Load Share 1D

I

Reactive Droop Compensation (3% of rated)
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Load Sharing Unit 1
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Load Sharing Unit 2
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Load Sharing Unit 3
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Load Sharing Unit 4
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Load Sharing Unit 5
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Load Sharing Unit &
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Load Sharing Unit 7
Enabled

Load Sharing Unit &
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Load Sharing Unit 9
Enabled

Load Sharing Unit 10
Enabled

Load Sharing Unit 11
Enabled

Load Sharing Unit 12
Enabled

Load Sharing Unit 12
Enabled

Load Sharing Unit 14
Enabled

Load Sharing Unit 15
Enabled

Load Sharing Unit 16
Enabled

Figure 7-6. Paralleled Generators and Line Drop Compensation Settings

Autotracking

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Autotracking

HMI Navigation Path: Settings, Operating Settings, Autotracking.

Internal regulation mode setpoint tracking is a standard feature on the DECS-250. Extemal setpoint

tracking is optional (style xx2xxxx). Autotracking settings are illustrated in Figure 7-7.

Regulation
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Auto Tracking
Internal Tracking External Tracking (Secondary DECS)
Internal Tracking External Tracking
Enabled ~ Enabled ~
Delay (s) Delay (s)
Traverse Rate (5) Traverse Rate (s)

Figure 7-7. Autotracking Settings

Internal Setpoint Tracking

In applications using a single DECS-250, intemal tracking can be enabled so that the inactive regulation
modes track the active regulation mode.

The following examples demonstrate the advantages of internal tracking:

e If the excitation system is operating online with internal tracking enabled, a loss of sensing condition
could trigger a transfer to FCR mode. Autotracking minimizes the impact that a loss of sensing
condition has on the exciter’s ability to maintain the proper excitation level.

e  While performing routine testing of the DECS-250 in backup mode, the internal tracking feature
allows a transfer to an inactive mode that will result in no disturbance to the system.

Two parameters control the behavior of internal tracking. A delay setting determines the time delay
between large system disturbance and the start of setpoint tracking. A traverse rate setting configures the
length of time for the inactive mode setpoints to traverse the full setting range of the active mode setpoint.

External Setpoint Tracking

For critical applications, a second DECS-250 can provide backup excitation control. The DECS-250 (style
xx2xxxx) allows for excitation redundancy by providing extemal tracking and transfer provisions between
DECS-250 controllers. The secondary DECS-250 can be configured to track the primary DECS-250
setpoint. Proper redundant excitation system design allows for removal of the failed system.

Note

Periodic testing of the backup system must be performed to ensure
that it is operational and can be placed in service without waming.

Like internal tracking, extemal setpoint tracking uses enable/disable, delay, and traverse rate settings.

Setpoint Configure

When the Auto Save setting is enabled, the DECS-250 automatically saves the active setpoint in
10-minute intervals. Otherwise, the setpoint which was last sent to the DECS-250 is retained. Figure 7-8

illustrates the Setpoint Configure screen.

Setpoint Configure

Setpoint Configuration
Auto Save

Enabled ~

Figure 7-8. Setpoint Configure Setting
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8 ¢ Auxiliary Control

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Auxiliary Inputs

HMI Navigation Path: Settings, Operating Settings, Auxiliary Inputs

The DECS-250 accepts an extermal analog control signal for auxiliary control of the regulation setpoint.
Auxiliary setpoint control is possible in all regulation modes: AVR, PF, Var, FCR, and FVR. The control

signal can also be used for limiter scaling or power system stabilizer control. Auxiliary control settings are
illustrated in Figure 8-1.

Auxiliary Control Input Type

Either a voltage or current control signal may be used for auxiliary control. Terminals I+ and |- accept a 4
to 20 mAdc signal. Terminals V+ and V- accept a —10 to +10 Vdc signal. An adjacent terminal labeled
GND provides the connection for a recommended cable shield. The input type is selected in
BESTCOMSPIus®.

Auxiliary Control Input Function

The auxiliary control input can be used to bias the regulation setpoint, as a power system stabilizer test
input, for limiter scaling, or for grid code input.

When using a current auxiliary input, the DECS-250 responds to out-of-range inputs in the following
ways. If the applied signal decreases below 2 mAdc, the DECS-250 assumes the bias signal has been
lost and reverts to an unbiased state. An applied current that exceeds 20 mAdc is interpreted as full bias.

DECS-250 Input

When the auxiliary input is used for auxiliary control of the regulation setpoint, it provides a bias signal to
the regulator, shifting the regulation setpoint. The setpoint shown in BESTCOMSPIus® or communicated
via Modbus® or PROFIBUS will not reflect the bias contribution of the auxiliary input. The setpoint will
remain at the same level as if there is zero auxiliary input applied.

Setpoint Limits

Minimum and maximum setpoint limits are observed regardless of auxiliary input level when the “With
Limit” setting is enabled.

PSS Test Input

The auxiliary input can be used as a test input for the optional power system stabilizer function during
testing and validation. More information is provided in the Power System Stabilizer chapter of this
manual.

Limiter Scaling

When the auxiliary control input is configured for limiter scaling, the stator current limiter (SCL) and
overexcitation limiter (OEL) low-level values can be automatically adjusted. Automatic adjustment of the
SCL and OEL is based on six parameters: signal and scale for three points. The signal value for each
point represents the accessory input voltage. The scale value defines the limiter low level as a
percentage of rated full load field current for the OEL and rated stator current for the SCL. For accessory
input voltages between two of the three defined points, the low-level limiter setting is linearly adjusted
between the two scale values. Limiter settings and limiter scaling are discussed in detail in the Limiters
chapter of this manual.

Grid Code Input

The grid code input must be selected when it is desired to use the auxiliary input as the adjustment
source for active and reactive power control.

DECS-250 Auxiliary Control
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Auxiliary Control Gains

When a current input type is selected, the input current is converted internally by the DECS-250 into a
voltage signal in the range of —10 to +10 Vdc. The DECS-250 uses the following equation when
converting the applied current into a voltage.

20.0
Vaux = (Iaux - 0004) X ( ) —10.0

Equation 8-1. Input Current to Voltage Signal Conversion
Where: Vaux is the calculated voltage signal and laux is the applied current in amperes.
For setpoint control, Vaux is multiplied by the appropriate regulation mode auxiliary gain setting.
If the auxiliary input is unused, all auxiliary control gains should be set to zero.

If the auxiliary input is actively biasing an inactive mode’s regulation setpoint while interal tracking is
enabled, then internal tracking will allow a transfer to the inactive mode with no disturbance to the system.
This may limit the effective range of the auxiliary control input.

The following example demonstrates how the effective range of the auxiliary input could be limited:

e |If the excitation system is operating in FCR mode while the AVR mode’s setpoint is being biased by a
+1 Vdc signal to the auxiliary input, when a transfer to AVR mode is triggered, there would be no
change in generator voltage if internal tracking is enabled. However, the auxiliary input would still be
at +1 Vdc regardless of generator voltage magnitude. This leaves an effective adjustment range of
9 Vdc in the upward direction and 11 Vdc in the lower direction since the auxiliary input’s range is —10
to +10 Vdc.

AVR Mode

In AVR mode, the auxiliary control signal is multiplied by the AVR gain setting. The result defines the
setpoint change as a percentage of the rated generator voltage.

Generator Voltage Adjust = V,,,,, X 0.01 X AVR Gain X Rated Voltage

For example, applying +10 Vdc with an AVR gain of 1.0 raises the AVR setpoint 10% of rated generator
voltage. This example also applies to the following modes.

FCR Mode

In FCR mode, the auxiliary control signal is multiplied by the FCR gain setting. The resulting value relates
to a percentage of the rated no load field current.

FCR Adjust = V,,,, X 0.01 X FCR Gain X No Load Rated Field Current

FVR Mode

In FVR mode, the auxiliary control signal is multiplied by the FVR gain setting. The resulting value relates
to a percentage of the rated no load field voltage.

FVR Adjust = V_,,, X 0.01 X FVR Gain X No Load Rated Field Voltage

Var Mode

In var mode, the auxiliary control signal is multiplied by the Var gain setting. The resulting value relates to
a percentage of the rated apparent power (kVA).

var Adjust =V, X 0.01 X var Gain X 1.7321 X Rated Voltage X Rated Current (Outerloop selected)

Power Factor Mode

In Power Factor mode, the auxiliary control signal is multiplied by the PF gain setting to define the PF
setpoint change.

Auxiliary Control DECS-250
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PF Adjust =V, X 0.01 X PF Gain (Outerloop selected)

Summing Type

The auxiliary control signal can be configured to control the inner or outer regulation control loop.
Selecting the inner loop limits auxiliary control to AVR, FCR, and FVR modes. Selecting the outer loop
limits auxiliary control to PF and Var modes.

Auxiliary Input

Input Type Awdliary Gain Settings
Input Type AVR (Mode) Gain

T 100

FCR (Mods) Gain
Input Function

1.00 |E|
Input Function
DECS Input 3 FVR (Mode) Gain

1.00

[] With Limit
VAR (Mode) Gain

Summing Type 1.00

Summing Type PF (Mods) Gain

Inner Loop v 1.00

Figure 8-1. Auxiliary Input Settings
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9 « Contact Inputs and Outputs

Sixteen isolated, contact sensing inputs are available for initiating DECS-250 actions. Twelve sets of
output contacts provide annunciation and control.

Contact Inputs

BESTCOMSPIus Navigation Path: Settings Explorer, Programmable Inputs, Contact Inputs
HMI Navigation Path: Not available through HMI.

Sixteen contact inputs are provided for initiating DECS-250 actions. Two of the contact inputs are fixed-
function inputs: Start and Stop. The remaining 14 contact inputs are programmable. An additional 10
contact inputs are available with the optional Contact Expansion Module. Contact Basler Electric for
ordering information.

All contact inputs are compatible with dry relay/switch contacts or open-collector outputs from a PLC.
Each contact input has an isolated interrogation voltage and current of 12 Vdc at 4 mAdc. Appropriate
switches/contacts should be selected for operation with this signal level.

Note

The length of wiring connected to each contact input terminal must not
exceed 150 feet (45.7 meters). Longer wiring lengths may allow
induced electrical noise to interfere with the recognition of contact
inputs.

Start and Stop Inputs

The Start and Stop inputs accept a momentary contact closure that enables (Start) and disables (Stop)
the DECS-250. If the DECS-250 receives Start and Stop contact inputs simultaneously, the Stop input
takes priority. Start contact input connections are made at terminals START and COM A. Stop contact
input connections are made at terminals STOP and COM A.

Programmable Inputs

The 14 programmable inputs can be connected to monitor the status of excitation system contacts and
switches. Then, using BESTlogic™ Plus programmable logic, these inputs can be used as part of a user-
configured logic scheme to control and annunciate a variety of system conditions and contingencies.
Information about using the programmable inputs in a logic scheme is provided in the BESTlogicPlus
chapter.

Note

Simultaneous application of contacts at contact inputs configured for:

e Raising and lowering the active setpoint will result in no
change to the setpoint

e Auto and manual mode selection will result in selection of
manual mode

To make the programmable contact inputs easier to identify, you can assign a custom name that relates
to the inputs/functions of your system. Figure 9-1 shows a portion of the BESTCOMSPIus® Contact Inputs
screen where each of the inputs can be assigned a custom name.

DECS-250 Contact Inputs and Outputs
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Contact Inpuis

Input #1 Input #2 Input #3 Input #4
Label Text Label Text Label Text Label Text
|AUTO?MODH MANUAL_MODE RAISE LOWER
Input #5 Input #6 Input #7 Input #8
Label Text Label Text Label Text Label Text
[PREPOSITION_1 [PREPOSITION_2 [PREPOSITION_3 [52Lm
Input #9 Input #10 Input #11 Input #12
Label Text Label Text Label Text Label Text
52 .J/K AUTOTRANSFER ALARM_RESET SETTINGS_GRP2
Input #13 Input #14

Label Text Label Text

[npuT 13 [inpuT 14 |

Figure 9-1. Contact Input Label Text

See the Terminals and Connectors chapter for an illustration of the programmable input terminals.

Contact Outputs

BESTCOMSPIus Navigation Path: Settings Explorer, Programmable Outputs, Contact Outputs
HMI Navigation Path: Not available through HMI.

DECS-250 contact outputs consist of a dedicated watchdog output and 11 programmable outputs. An
additional 18 contact outputs are available with the optional Contact Expansion Module (CEM-2020H).
The optional CEM-125 or CEM-2020 provides an additional 24 contact outputs. Contact Basler Electric
for ordering information.

Watchdog Output

This SPDT (Form C) output changes state during the following conditions:

e Control power is lost
¢ Normal firmware execution ceases
e Transfer Watchdog Trip is asserted in BESTlogicPlus.

Watchdog output connections are made at terminals WTCHD1 (normally open), WTCHD (common), and
WTCHD2 (normally closed).

Programmable Outputs

The 11 programmable, normally-open contact outputs can be configured to annunciate DECS-250 status,
active alarms, active protection functions, and active limiter functions. Using BESTlogicPlus
programmable logic, these outputs can be used as part of a user-configured logic scheme to control and
annunciate a variety of system conditions and contingencies. Information about using the programmable
outputs in a logic scheme is provided in the BESTlogicPlus chapter.

To make the programmable contact outputs easier to identify, you can assign a custom name that relates
to the functions of your system. Figure 9-2 shows the BESTCOMSPIus Contact Outputs screen where
each of the outputs can be assigned a custom name.

Contact Inputs and Outputs DECS-250
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Contact Ouiputs
Output #1 Qutput #2 Output #3
Label Text Label Text Label Text
|STAF{TISTO P LIMITER_ACTIVE ALARM
Output #4 Qutput #5 Output #6
Label Text Label Text Label Text
MANUAL_MODE FREPOSITION_ACTIVE FIELD_FLASH_ACTIVE
Output #7 Qutput #8 Output #9
Label Text Label Text Label Text
[ouTPUT 7 [ouTPUT 8 OUTPUT 9
Output #10 Output #11
Label Text Label Text
[ouTPUT 10 | [ouTPUT 11 |

Figure 9-2. Contact Output Label Text
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10 * Protection

The DECS-250 offers protection relating to generator voltage, frequency, power, field parameters,
rotating exciter diodes, power input failure, and generator-to-bus synchronism. Configurable protection
elements supplement this protection with additional, user-defined system parameters that have multiple
pickup thresholds per parameter. Most protection functions have two groups of settings labeled Primary
and Secondary. Two setting groups enable independent protection coordination which is selectable in
BESTlogic™Plus.

Voltage Protection

BESTCOMSPIus Navigation Path: Settings Explorer, Protection, Voltage
HMI Navigation Path: Settings, Protection, Voltage Protection

Voltage protection includes overexcitation, generator undervoltage, generator overvoltage, and loss of
sensing voltage.

Overexcitation (Volts per Hertz)

Volts per hertz protection is annunciated if the ratio of the per-unit voltage to the per-unit frequency
(volts/hertz) exceeds one of the Volts per Hertz Pickup Level settings for a definite amount of time. If the
Volts per Hertz Pickup level is exceeded, timing will continue until the volts per hertz ratio drops below the
dropout ratio (95%). Volts per hertz protection also guards against other potentially damaging system
conditions such as a change in system voltage and reduced frequency conditions that can exceed the
system’s excitation capability.

Several volts per hertz settings enable the DECS-250 to provide flexible generator and generator step-up
transformer overexcitation protection. An inverse square timing characteristic is provided through the
Inverse Time Pickup Setpoint and Time Dial settings. These settings enable the DECS-250 to
approximate the heating characteristic of the generator and generator step-up transformer during
overexcitation. A linear reset characteristic is provided through the Reset Dial setting. Volts per hertz
protection can be enabled and disabled without altering the pickup and time delay settings.

Two sets of fixed-time, overexcitation pickup settings are available through the Definite Time Pickup #1,
#2 and Definite Time Delay #1, #2 settings. Setting any of the pickups disables the corresponding timer
function.

The following equations represent the trip time and reset time for a constant V/Hz level. Volts per hertz
characteristic curves are illustrated in Figure 10-1 and Figure 10-2.

E
T, = D, - TR:DRXFSTTXIOO
(V ! HZ g ssumep _ lj
VI Hz yorunar
Equation 10-1. Trip Time Equation 10-2. Reset Time
Where:

Tr = time to trip

Tr = time to reset

Dr = time dial trip

Dr = time dial, reset

Etr = elapsed time

n = curve exponent (0.5, 1, 2)
FST = full scale trip time (TT)
Et/FST = fraction of total travel toward trip that integration had progressed to. (After a trip, this value

will be equal to 1.)

DECS-250 Protection
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Overexcitation (24)
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Figure 10-3. Overexcitation Protection Settings

Generator Undervoltage

An undervoltage pickup condition occurs when the sensed generator terminal voltage decreases below
the pickup setting. An undervoltage trip condition occurs if the generator voltage remains below the
pickup threshold for the duration of the time delay setting. Generator undervoltage protection can be
enabled and disabled without altering the pickup and time delay settings. Undervoltage pickup and trip
elements in BESTlogicPlus can be used in a logic scheme to initiate corrective action in response to the
condition.

Settings that are related to machine ratings can be set in either actual units of voltage or in per unit
values. When a native unit is edited, BESTCOMSPIus automatically recalculates the per unit value based
on the native unit setting and the rated data parameter (on the System Parameters, Rated Data screen)
associated with it. When a per unit value is edited, BESTCOMSPIus automatically recalculates the native
value based on the per unit setting and the rated data parameter associated with it.

Once all per unit values are assigned, if the rated data parameters are changed, BESTCOMSPIlus
automatically recalculates all native unit settings based on the modified rated data parameters.

The Undervoltage pickup has a native unit of Primary Volts and the rated data associated with it is
Machine Rated Data, Voltage (on the System Parameters, Rated Data screen).

BESTCOMSPIus® generator undervoltage settings are illustrated in Figure 10-4.

Generator Undervoltage

27 Element
Primary Secondary
Mode Meode
Enabled ~ Enabled ~
Pickup Pickup
0.000 Per Unit 0.000 Per Unit
Time Delay (s) Time Delay (s)

Figure 10-4. Generator Undervoltage Protection Settings

DECS-250 Protection
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Generator Overvoltage

An overvoltage pickup condition occurs when the sensed generator terminal voltage increases above the
pickup setting. An overvoltage trip condition occurs if the generator voltage remains above the pickup
threshold for the duration of the time delay setting. Generator overvoltage protection can be enabled and
disabled without altering the pickup and time delay settings. Overvoltage pickup and trip elements in
BESTlogicPlus can be used in a logic scheme to initiate corrective action in response to the condition.

Settings that are related to machine ratings can be set in either actual units of voltage or in per unit
values. When a native unit is edited, BESTCOMSPIus automatically recalculates the per unit value based
on the native unit setting and the rated data parameter (on the System Parameters, Rated Data screen)
associated with it. When a per unit value is edited, BESTCOMSPIus automatically recalculates the native
value based on the per unit setting and the rated data parameter associated with it.

Once all per unit values are assigned, if the rated data parameters are changed, BESTCOMSPIlus
automatically recalculates all native unit settings based on the modified rated data parameters.

The Overvoltage pickup has a native unit of Primary Volts and the rated data associated with it is
Machine Rated Data, Voltage (on the System Parameters, Rated Data screen).

BESTCOMSPIus® generator overvoltage settings are illustrated in Figure 10-5.

Generator Overvoliage
59 Element

Primary Secondary
Mode Mode
Enabled ~ Enabled ~
Pickup PFickup
0.000 Per Unit 0.000 Per Unit
Time Delay (s) Time Delay (s)

Figure 10-5. Generator Overvoltage Protection Settings

Loss of Sensing

The generator voltage is monitored for a loss of sensing (LOS) condition. LOS protection settings are
illustrated in Figure 10-6.
In the DECS-250, a loss of sensing (LOS) event is calculated using sequence components. LOS trip
criteria is listed in Table 10-1.

Table 10-1. Loss of Sensing Trip Criteria

Loss of either 1 or 2 phases Loss of all 3 phases Loss of single-phase
(3-phase sensing) (3-phase sensing) sensing

3-phase, 3-wire sensing selected | 3-phase, 3-wire sensing selected | Single-phase sensing selected
V1 >BV% of AVR setpoint BV% of AVR Setpoint > V1 BV% of AVR Setpoint > VGEN

V2 > UV% of V1 200% of lrated > 11 200% of lrated > 11

17.7% of 11 > 12 17.7% of 11 > 12

OR OR
1% oOf lrated > |1 1% of lrated > |1

V1 = Positive sequence voltage

V2 = Negative sequence voltage

11 = Positive sequence current

12 = Negative sequence current

Irated = Rated current

BV% = Balanced voltage percent

UV% V1 = Unbalanced voltage percent
VGEN = Average generator voltage

Protection DECS-250
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When all criteria in a column are true for the duration of the time delay setting, a LOS trip condition
occurs.

A LOS condition can be used to initiate a transfer to manual (FCR) control mode. It also can be
configured in BESTlogicPlus to initiate other actions. Protection can be enabled and disabled without
altering the individual loss of sensing settings.

LOS protection is automatically disabled when a short circuit exists. A short circuit is detected when the

measured current is greater than twice the rated current for a single-phase CT connection and when the
positive sequence current is greater than twice the rated current for a three-phase CT connection.

Loss of Sensing
LOS Element

Made
Enabled o

Time Delay (s)

Voltage Balanced Level (%)

Voltage Unbalanced Level (%)
5.0

I

Transfer To Manual
Disabled ~

Figure 10-6. Loss of Sensing Protection Settings

Frequency Protection

BESTCOMSPIus Navigation Path: Settings Explorer, Protection, Frequency
HMI Navigation Path: Settings, Protection, Frequency Protection 81

The frequency of the generator terminal voltage is monitored for overfrequency and under-frequency
conditions.

Overfrequency

An overfrequency condition occurs when the frequency of the generator voltage exceeds the 810 pickup
threshold for the duration of the 810 time delay setting. Overfrequency protection can be enabled and
disabled without altering the pickup and time delay settings. Overfrequency pickup and trip elements in
BESTlogicPlus can be used in a logic scheme to initiate corrective action in response to the condition.
BESTCOMSPIus overfrequency settings are illustrated in Figure 10-7.

Frequency
810 Element
Primary Secondary
Mode Made
Qver ~ QOver ~
Pickup (Hz) Pickup (Hz)
30.00 30.00
Time Delay (s) Time Delay (s)
Voltage Inhibit (35) Voltage Inhibit (%)

DECS-250

Figure 10-7. Overfrequency Protection Settings
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Underfrequency

9440300990

An underfrequency condition occurs when the frequency of the generator voltage decreases below the
81U pickup threshold for the duration of the 81U time delay setting. A voltage inhibit setting, expressed as
a percentage of the rated generator voltage, can be implemented to prevent an underfrequency trip from
occurring during startup when the generator voltage is rising toward the nominal level. Underfrequency

protection can be enabled and disabled without altering the pickup, delay, and inhibit settings.

Underfrequency pickup and trip elements in BESTlogicPlus can be used in a logic scheme to initiate
corrective action in response to the condition. BESTCOMSPIus underfrequency settings are illustrated in

Figure 10-8.
Frequency
81U Element
Primary Secondary
Mode Mode
Linder Under
Pickup (Hz) Pickup (Hz)
Time Delay (s) Time Delay (s)
Valtage Inhibit (32) Voltage Inhibit (32)
Figure 10-8. Underfrequency Protection Settings
Power Protection

BESTCOMSPIus Navigation Path: Settings Explorer, Protection, Power
HMI Navigation Path: Settings, Protection, Power

Generator power levels are monitored to protect against reverse power flow and loss of excitation.

Caution

For optimal 40Q (loss of excitation) operation, set the rated PF to a value less
than 1.0 on the BESTCOMSP/us Rated Data screen. When the rated PF value
is changed, the rated kW is automatically recalculated and the 40Q and 32
(reverse power) element settings must be adjusted appropriately.

Reverse Power

Reverse power protection guards against reverse power flow that may result from a loss of prime mover
torque (and lead to generator motoring). A reverse power condition occurs when the flow of reverse
power exceeds the 32R pickup threshold for the duration of the 32R time delay. Reverse power protection
can be enabled and disabled without altering the pickup and time delay settings. Reverse power pickup
and trip elements in BESTlogicPlus can be used in a logic scheme to initiate corrective action in response
to the condition. BESTCOMSPIus reverse power protection settings are illustrated in Figure 10-9.

Protection DECS-250
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Reverse Power

32R Element
Primary
Mode
Enabled

Pickup (%)

R

Time Delay (2)

Secondary
Mode
Enabled

Pickup (2]

N

Time Delay (g)

Loss of Excitation

Figure 10-9. Reverse Power Protection Settings

The loss of excitation element operates on excessive var flow into the machine, indicating abnormally low
field excitation. This element protects controlled generators as well as motors. A diagram of the 40Q
pickup response is illustrated in Figure 10-10. BESTCOMSPIus settings are described below and shown

in Figure 10-11.

+Q
— — — _
-~
~
~ - -
7
>
g
P \
- \ Generator
P - \ Capability
~ \ Curve
7~
e 40Q
—~ +P  Response

Curve

Approx 8°

Tripping Region

DECS-250

P0074-38
-Q
Figure 10-10. Generator Capability Curve vs. 40Q Response

Loss of Excitation
40Q Element

Primary Secondary

Mode Made

Enabled v Enabled v

Pickup (% of Rated vars) Pickup (% of Rated vars)

Time Delay (s) Time Delay (s)

Figure 10-11. Loss of Excitation Protection Settings
Protection
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Generator Protection

During loss of excitation, the generator absorbs reactive power from the power system which can
overheat the stator windings. The loss of excitation element acts on the principal that if a generator
begins to absorb vars outside its steady-state capability curve, it has likely lost its normal excitation
supply. The element is always calibrated to the equivalent three-phase power even if the connection is
single-phase.

The loss of excitation element compares the reactive power to a map of the allowed reactive power as
defined by the Pickup setting. The loss of excitation element remains in a pickup condition until power
flow falls below the dropout ratio of 95% of the actual pickup. A time delay is recommended for tripping.
For settings well outside the generator capability curve, adding a 0.5 second time delay helps prevent
transient fault conditions. However, recovery from power system swings after a major fault may take
several seconds. Therefore, if the unit is to pick up near the steady-state capability curve of the generator,
longer time delays are recommended. See Figure 10-10 for details.

Motor Protection

The DECS-250 compares the real power (kW) flowing into the motor with the reactive power (kvar) being
supplied. Operation of synchronous motors drawing reactive power from the system can result in
overheating in parts of the rotor that do not normally carry current. The 40Q pickup response is shown in
Figure 10-10.

Pickup and Trip

A loss of excitation condition exists when the level of absorbed vars exceeds the loss of excitation (40Q)
threshold for the duration of the 40Q time delay. A time delay setting of zero makes the loss of excitation
element instantaneous with no intentional time delay. If the pickup condition subsides before the time
delay expires, the timer and pickup are reset, no corrective action is taken, and the element is rearmed
for any further occurrences of loss of excitation.

The 40Q threshold is expressed as a percentage of the rated var flow for the machine. Loss of excitation
protection can be enabled and disabled without altering the pickup and time delay settings.
BESTCOMSPIus loss of excitation settings are illustrated in Figure 10-11.

Field Protection

BESTCOMSPIus Navigation Path: Settings Explorer, Protection, Field
HMI Navigation Path: Settings, Protection, Field

Field protection provided by the DECS-250 includes field overvoltage, field overcurrent, an exciter diode
monitor, and power input failure.

Field Overvoltage

A field overvoltage condition occurs when the field voltage exceeds the field overvoltage threshold for the
duration of the field overvoltage time delay. Field overvoltage protection can be enabled and disabled
without altering the pickup and time delay settings. Field overvoltage pickup and trip elements in
BESTIlogicPlus can be used in a logic scheme to initiate corrective action in response to the condition.

Settings that are related to machine ratings can be set in either actual units of voltage or in per unit
values. When a native unit is edited, BESTCOMSPIus automatically recalculates the per unit value based
on the native unit setting and the rated data parameter (on the System Parameters, Rated Data screen)
associated with it. When a per unit value is edited, BESTCOMSPIus automatically recalculates the native
value based on the per unit setting and the rated data parameter associated with it.

Once all per unit values are assigned, if the rated data parameters are changed, BESTCOMSPlus
automatically recalculates all native unit settings based on the modified rated data parameters.

The Overvoltage pickup has a native unit of Primary Volts and the rated data associated with it is Field
Rated Data, Voltage — Full Load (on the System Parameters, Rated Data screen).

BESTCOMSPIus field overvoltage settings are illustrated in Figure 10-12.
Protection DECS-250
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Field Overvoltage
Primary Secondary
Mode Meade
Enabled w Enabled w
Fickup Pickup
0.016 Per Unit 0.016 Per Unit
Time Delay (s) Time Delay (s)

Figure 10-12. Field Overvoltage Protection Settings

Field Overcurrent

A field overcurrent condition is annunciated when the field current exceeds the field overcurrent pickup
level for the duration of the field overcurrent time delay. Depending on the selected timing mode, the time
delay can be fixed or related to an inverse function. Definite timing mode uses a fixed time delay. In
inverse timing mode, the time delay is shortened in relation to the level of field current above the pickup
level. The time dial setting acts as a linear multiplier for the time to an annunciation. This enables the
DECS-250 to approximate the heating characteristic of the generator and generator step-up transformer
during overexcitation. The field current must fall below the dropout ratio (95%) for the function to begin
timing to reset. The following equations are used to calculate the field overcurrent pickup and reset time
delays.

, ~ A XTD
pickup ™ g+ JC+ D x MOP

Equation 10-3. Inverse Field Overcurrent Pickup

Where:

toickup = time to pick up in seconds
A =-95.908

B =-17.165

C =490.864

D =-191.816

TD =time dial setting <0.1, 20>

MOP = multiple of pickup <1.03, 2.5>

0.36 XxTD

Ti =
HMEreset 1- (1"/101)res.':‘t)2

Equation 10-4. Inverse Field Overcurrent Reset

Where:
Timereset = maximum time to reset in seconds
TD = time dial setting <0.1, 20>

MOPreset = multiple of pickup <0.0, 0.95>

Primary and secondary setting groups provide additional control for two distinct machine operating
conditions.

Field overcurrent protection can be enabled and disabled without altering the pickup and time delay
settings. Field overcurrent pickup and trip elements in BESTlogicPlus can be used in a logic scheme to
initiate corrective action in response to the condition.

Settings that are related to machine ratings can be set in either actual units of voltage or in per unit
values. When a native unit is edited, BESTCOMSPIus automatically recalculates the per unit value based
on the native unit setting and the rated data parameter (on the System Parameters, Rated Data screen)
associated with it. When a per unit value is edited, BESTCOMSPIus automatically recalculates the native
value based on the per unit setting and the rated data parameter associated with it.

DECS-250 Protection
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Once all per unit values are assigned, if the rated data parameters are changed, BESTCOMSPlus
automatically recalculates all native unit settings based on the modified rated data parameters.

The Overcurrent pickup has a native unit of Primary Amps and the rated data associated with it is Field
Rated Data, Current — Full Load (on the System Parameters, Rated Data screen).

BESTCOMSPIus field overcurrent settings are illustrated in Figure 10-13. In BESTCOMSPlus, a plot of
the field overcurrent setting curve is displayed. The plot can display the primary or secondary setting
curves.

Field Overcurrent

Primary Secondary .
e — Field Overcurrent
Enabled v Enabled ~ 1 04
Pickup Pickup
per Ui Per i \
Timing Mode Timing Mode 103
Inverse Timing - Definite Timing ~
Time Delay (s) Time Delay (s) .
L -
Time Dial Time Dial o 10
10 £
“\_\\
1 01 -"\-..__
e
10?
08 10 12 14 16 18 20 22 24 26 28
Multiple of Pick-up (xPu)

Curve Display

(®) Primary
() Secondary

Figure 10-13. Field Overcurrent Protection Settings

Exciter Diode Monitor

The exciter diode monitor (EDM) monitors the condition of a brushless exciter's power semiconductors by
monitoring the exciter field current. The EDM detects both open and shorted rotating diodes in the exciter
bridge. EDM settings are illustrated in Figure 10-14. When implementing the EDM, it is imperative that the
user know and specify the number of poles for the exciter armature and the generator rotor. For reliable
open diode detection, the exciter to generator pole ratio should be 1.5 or higher and the level of field
current should be no less than 1.5 Adc. A pole ratio calculator, available in BESTCOMSPIus, can be used
to calculate the pole ratio from the number of exciter aimmature and generator rotor poles.

Notes

If the number of poles for the exciter armature and the generator rotor is unknown, the
EDM function will still operate. However, only a shorted diode can be detected. If the
number of poles is not known, it is best to disable all exciter open diode protection
parameters. In this situation, the generator and exciter pole parameters must be set to
1.0 to prevent false tripping.

All of the EDM setup guidelines presented here assume that the exciter diodes are not
open or shorted at the time of setup and testing.

The EDM estimates the fundamental harmonic of the exciter field current using discrete Fourier
transforms (DFTs). The harmonic, expressed as a percentage of the field current, is then compared to the
pickup level for open diode detection and shorted diode detection. If the percentage of field current

Protection DECS-250
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exceeds the open diode or shorted diode pickup level, then the appropriate time delay will begin. After the
time delay for the open diode or shorted diode condition expires and if the percentage of field current
continues to exceed the open or shorted diode pickup setting, the condition is annunciated. EDM pickup
and trip elements in BESTlogicPlus can be used in a logic scheme to initiate corrective action in response
to an open or shorted diode condition.

An EDM disable level setting prevents nuisance annunciations due to low excitation current or the
generator frequency being out of range. A disable level setting can be used to disable both open- and
shorted-diode protection when the field current drops below the user-defined percentage of rated. EDM
protection can be disabled and enabled by the user without altering the individual protection settings.

Applying EDM Protection

It is especially difficult to detect open diode conditions when the number of generator and exciter poles is
unknown. For this reason, the ratio of the number of brushless exciter armature poles to the number of
generator rotor poles should be entered to ensure detection of both open and shorted diodes.

Finding the Maximum Field Ripple Current

To set the open diode pickup level and shorted diode pickup level, the maximum ripple current on the
field must be known. This can be accomplished by running the generator unloaded and at rated speed.
Vary the generator voltage from minimum to maximum while monitoring the EDM ripple level on the HMI
display. Record the highest value.

Setting the Pickup Level—Number of Generator Poles Known

Multiply the highest EDM ripple value, obtained in the preceding paragraph, by 2. The result is the open
diode pickup level setting. The multiplier can be varied between 1.5 and 5 to increase or decrease the trip
margin. However, reducing the multiplier could result in nuisance open diode indications.

Multiply the highest EDM ripple value, obtained in the preceding paragraph by 50. The result is the
shorted diode pickup level setting. The multiplier can be varied between 40 and 70 to increase or
decrease the trip margin. However, reducing the multiplier could result in nuisance shorted diode
indications.

The DECS-250 has fixed EDM inhibit levels to prevent nuisance failed-diode indications while the
generator frequency is less than 40 hertz or greater than 70 hertz. EDM operation is also inhibited when
the level of field current is below the disable level setting.

Exciter Diode Monitor
EDM Element
Pole Ratio Open Diode (OD) Shorted Diode (SD)
e e
Calculatar Enabled ~ Enabled ~
Pickup Level (%) Pickup Level (%)
Disable Level (%)
50 5.0
= =
Delay (s) Delay (s)

Figure 10-14. Exciter Diode Monitor Protection Settings
Setting the Pickup Level—Number of Generator Poles Unknown

The DECS-250 can detect shorted diode conditions when the number of generator poles is not known. To
provide this protection, disable open diode protection, set the pole ratio to 1.0, and enable shorted diode
protection. Multiply the maximum EDM ripple level, obtained under Finding the Maximum Field Ripple
Current, by 30. The multiplier can be varied between 20 and 40 to increase or decrease the pickup
margin. However, reducing the multiplier could result in nuisance shorted diode indications.

Testing the EDM Settings

Start the generator from rest and increase the speed and voltage to the rated value. Load the machine to
its rating and confirm that no failed diode annunciations occur. All of the EDM setup guidelines presented
here assume that the exciter diodes were not opened or shorted at the time of setup and testing.

DECS-250 Protection
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Power Input Failure

A power input failure condition exists when any one of the following occurs:

1-phase operating power

When operating power decreases below 30 Vac, a power input failure condition exists.

3-phase operating power

e All three phases of operating power decrease below 50 Vac
e A phase-to-phase voltage imbalance greater than 13 Vac, +2.5 Vac exists at the operating power
input

The DECS-250 settings must be properly set to match the active operating power configuration. For
example, if the DECS-250 settings reflect a 3-phase power configuration but the actual operating power
configuration is 1-phase then the DECS-250 will interpret the one phase as an imbalance and set an
alarm/trip. For more information on 1- and 3-phase operating power settings see Configuration and
Specifications.

Power input failure protection can be used for PMG applications, shunt-, or PMG-powered systems. This
protection is active only in Start mode and after soft start. A time delay setting delays power input failure
annunciations to accommodate transient reductions/imbalances in the operating power input voltage.
Power input failure protection can be enabled and disabled without altering the time delay setting. The
selected power input configuration is shown as a read-only value. Power input failure pickup and trip
elements in BESTlogicPlus can be used in a logic scheme to initiate corrective action in response to the
condition. BESTCOMSPIus power input failure settings are illustrated in Figure 10-15.

Power Input Failure

Power Input Configuration

Made
Enabled -

Time Delay (s)

Figure 10-15. Power Input Failure Protection Settings

Sync-Check Protection

BESTCOMSPIus Navigation Path: Settings Explorer, Protection, Sync Check (25)
HMI Navigation Path: Settings, Protection, Sync Check (25)

Caution

Because the DECS-250 sync-check and automatic synchronizer
functions share internal circuitry, the sync-check function is not
available when the automatic synchronizer style option is selected.

When enabled, the sync-check (25) function supervises the automatic or manual synchronism of the
controlled generator with a bus/utility. During synchronizing, the 25 function compares the voltage, slip
angle, and slip frequency differences between the generator and bus. When the generator/bus
differences fall within the setting for each parameter, the 25 status virtual output asserts. This virtual
output can be configured (in BESTlogicPlus) to assert a DECS-250 contact output. This contact output
can, in tum, enable the closure of a breaker tying the generator to the bus.

An angle compensation setting is provided to offset phase shift caused by transformers in the system. For
more details on the angle compensation setting, see the Synchronizer chapter.

Protection DECS-250
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When the Gen Freq > Bus Freq setting box is checked, the 25 status virtual output will not assert unless
the generator frequency is greater than the bus frequency. Sync-check protection settings are illustrated
in Figure 10-16.

Sync Check

25 Element
Mode
Enabled v

“oltage Difference ()

i

Slip Angle (%)

i

Angle Compensation ()

Slip Freg (Hz)
.01

i

Gen Freg = Bus Freg
Enabled w

Figure 10-16. Sync-Check Protection Settings

Generator Frequency Less Than 10 Hertz

A Generator Below 10 Hz condition is annunciated when the generator frequency decreases below 10 Hz
or when residual voltage is low at 50/60 Hz. A Generator Below 10 Hz annunciation is automatically reset
when the generator frequency increases above 10 Hz or the residual voltage increases above the
threshold.

Configurable Protection

BESTCOMSPIus Navigation Path: Settings Explorer, Protection, Configurable Protection
HMI Navigation Path: Settings, Protection, Configurable Protection

The DECS-250 has eight configurable protection elements which can be used to supplement the
standard DECS-250 protection. BESTCOMSPIus configurable protection settings are illustrated in Figure
10-17. To make the protection elements easier to identify, each element can be given a user-assigned
name. A protection element is configured by selecting the parameter to be monitored and then
establishing the operating characteristics for the element. Any one of the following parameters may be
selected.

Analog Input 1,2,3,4,5,6,7,8

APC Output

Auxiliary Input Current (mA)

Auxiliary Input Voltage

Bus Frequency

Bus Voltage: Vs, Vec, or Vca

EDM Ripple

Exciter Field Current

Exciter Field Voltage

Gen Current: la, Is, Ic, or Average

Gen Frequency

Gen Power Factor

Gen Voltage: Vas, Vic, Vca, or Average

Kilovarhours

Kilowatthours

DECS-250 Protection
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LVRT Output

NLS Error Percent

Power Input
PSS Output

Setpoint Position
Thermocouple 1, 2
Total kVA

Total kvar

Total kW

Tracking Error

Negative Sequence Current
Negative Sequence Voltage

Positive Sequence Current
Positive Sequence Voltage

RTD Input 1, 2,3,4,5,6,7,8

9440300990

If an optional Analog Expansion Module (AEM-2020) is used, any one of the following analog, RTD, and

thermocouple inputs may be selected.

e AnalogInput1,2,3,4,5,6,7,0r8
e RTDInput1,2,3,4,5,6,7,0r8

e Thermocouple 1 or2

Label Text

Configurable Protection #1

[conFPROT 1|

Parameter Selection
Gen VAB ~

Stop Mode Inhibit

No w

Arming Delay (s)

Hysteresis (%)

Threshold #1
Made
Disabled ~

Threshold #2
Mode
Dizabled w

Threshold #3

Mode

Disabled ~
Threshold #4

Mode

Disabled ~

Thresheld

Activation Delay (s)

0.00

0 |

Threshold

Activation Delay (s)

0.00

o |

Thresheld

Activation Delay (s)

0.00

0 |

Thresheld

Activation Delay (s)

[0.00

0 |

Figure 10-17. Configurable Protection Settings

Protection can be always enabled or enabled only when the DECS-250 is enabled and supplying
excitation. When protection is enabled only in Start mode, an arming time delay can be used to delay

protection following the start of excitation.

Protection

DECS-250
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A hysteresis function holds the protection function active for a user-defined percentage above/below the
pickup threshold. This prevents repeated pickups and dropouts where the monitored parameter is
hovering around the pickup threshold. For example, with a hysteresis setting of 5% on a protection
element configured to pick up at 100 Aac of A-phase generator overcurrent, the protection element would
pick up when the current rises above 100 Aac and remain picked up until the current decreases below 95
Aac.

Each of the eight configurable protection elements has four individually-adjustable thresholds. Each
threshold can be set for pickup when the monitored parameter increases above the pickup setting (Over),
pickup when the monitored parameter decreases below the pickup setting (Under), or no pickup
(Disabled). The pickup level for the monitored parameter is defined by a threshold setting. While the
threshold setting range is broad, you must use a value within the setting range limits for the monitored
parameter. Using an out-of-limits threshold will prevent the protection element from functioning. An
activation delay serves to delay a protective trip after the threshold (pickup) level is exceeded.

DECS-250 Protection
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11 « Limiters

DECS-250 limiters ensure that the controlled machine does not exceed its capabilities. Overexcitation,
underexcitation, stator current, and reactive power are limited by the DECS-250. It also limits the voltage
during underfrequency conditions.

Overexcitation Limiter

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Limiters, OEL
HMI Navigation Path: Settings, Operating Settings, Limiters, OEL

The overexcitation limiter (OEL) monitors the level of field current supplied by the DECS-250 and limits it
to prevent field overheating.

The OEL can be enabled in all regulation modes. OEL behavior in manual mode can be configured to
limit excitation or issue an alarm. This behavior is configured in BESTlogic™Plus.

Two styles of overexcitation limiting are available in the DECS-250: summing point or takeover. The
summing point-type OEL provides a control signal to the summing point of the voltage regulator’s control
loop, whereas the takeover-type OEL overrides the voltage regulator’s primary control loop. Refer to the
DECS-250 mathematical model for more details.

OEL settings are illustrated in Figure 11-3, Figure 11-4, and Figure 11-6.

Summing Point OEL

Summing point overexcitation limiting compensates for field overcurrent conditions while the machine is
offline or online. Offline and online OEL behavior is dictated by two separate groups of settings. Primary
and secondary setting groups (selectable in configurable logic) provide additional control for two distinct
machine operating conditions.

Offline Operation

For offline operation, there are two levels of summing-point overexcitation limiting: low and high. Figure
11-1 illustrates the relationship of these levels.

High Level
© ©
| £
= - P0104-70
o =2
= T Low Level
O
S
R
[T

L OEL Active :\

F—1In Reset—»

Time (seconds)
Figure 11-1. Summing Point, Offline, Overexcitation Limiting

Initially, excitation current will not be permitted to exceed the High Level threshold. Upon expiration of the
High Time delay, excitation current will be limited to the value of the Low Level setting. Excitation current
will be permitted to remain indefinitely at this level as needed by the application. The OEL is active any
time that excitation current is equal to or above the Low Level threshold.
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Offline OEL Reset

Once excitation current drops below the Low Level threshold, a Reset Timer becomes active. If the OEL
reactivates prior to the Reset Timer expiring, then the OEL Timing will begin from a value equal to the
previous OEL Active duration plus 100 electrical cycles minus the time in reset. Once the Reset Timer is
allowed to expire, then the OEL Active timer is completely reset.

Reset Timer:

1. If the OEL Active duration is less than the High Time delay minus 100 cycles, then the Reset
Timer will be equal to the OEL Active duration plus 100 cycles.

2. If the OEL Active duration is equal to or greater than the High Time delay minus 100 cycles, then
the Reset Timer is equal to the High Time delay.
Online Operation

For online operation, there are three levels of summing-point overexcitation limiting: low, medium, and
high. Figure 11-2 illustrates the relationship of these levels.

High Level

P0104-71

High Time

Medium Level

Medium Time

Low Level

OEL Active =¥

——In Reset—»

Field Current (Adc)

Time (seconds)
Figure 11-2. Summing Point, Online, Overexcitation Limiting

Initially, excitation current will not be permitted to exceed the High Level threshold. Upon expiration of the
High Time delay, excitation current will no longer be allowed to exceed the Medium Level threshold. After
the expiration of the Medium Time delay, excitation current will be limited to the value of the Low Level
setting. Excitation current will be permitted to remain indefinitely at this level as needed by the application.
The OEL will be active any time that excitation current is equal to or above the Low Level threshold.

Online OEL Reset

Once excitation current drops below the Low Level threshold, a Reset Timer becomes active. If the OEL
reactivates prior to the Reset Timer expiring, then the OEL Timing will begin from a value equal to the
previous OEL Active duration plus 100 electrical cycles minus the time in reset. Once the Reset Timer is
allowed to expire, then the OEL Active timer is completely reset.

Reset Timer:
1. If the OEL Active duration is less than the High Time delay minus 100 cycles, then the Reset
Timer will be equal to the OEL Active duration plus 100 cycles.
2. If the OEL Active duration is equal to or greater than the High Time delay minus 100 cycles but
less than the sum of the High Time and Medium Time delays, then the Reset Timer will be equal
to the High Time delay.
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3. If the OEL Activation duration is equal to or greater than the sum of the High Time and Medium
Time delays, then the Reset Timer is equal to the sum of the High Time and Medium Time
delays.

OEL Voltage Dependency

The OEL voltage dependency option is used with the Online Summing Point OEL. When enabled, the
Online OEL High-Level limit is not activated during normal OEL activity. Only the Medium-Level and Low-
Level settings are enabled. While the OEL is active, if a fault occurs which causes terminal voltage to
drop rapidly (-dV), then the High Level will become available for a period equal to the High Time delay.
Activation of the High Level requires that the quotient of the negative per-unit drop in terminal voltage
divided by the duration of time (dV/dt) is less than the dV/dt Level setting.

Per Unit Settings

Settings that are related to machine ratings can be set in either actual units of voltage or in per unit
values. When a native unit is edited, BESTCOMSPIus automatically recalculates the per unit value based
on the native unit setting and the rated data parameter (on the System Parameters, Rated Data screen)
associated with it. When a per unit value is edited, BESTCOMSPIus automatically recalculates the native
value based on the per unit setting and the rated data parameter associated with it.

Once all per unit values are assigned, if the rated data parameters are changed, BESTCOMSPIlus
automatically recalculates all native unit settings based on the modified rated data parameters.

The levels have native units of Primary Amps and the rated data associated with them is Machine Rated
Data, Current — Full Load (on the System Parameters, Rated Data screen).

OEL Configure

OEL Configuration
OEL Enable

Disabled ~
OEL Mode

Summing Paint w

OEL Voltage Dependency
dv/dt Enable
Enabled ~

dvidt Level

Figure 11-3. OEL Configuration Settings
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Figure 11-4. Summing Point OEL Settings
Takeover OEL

Takeover overexcitation limiting limits the field current level in relation to an inverse time characteristic
similar to that shown in Figure 11-5. It overrides the voltage regulator’'s primary control loop (refer to the
Math Model chapter for more details). Separate curves may be selected for online and offline operation. If
the system enters an overexcitation condition, the field current is limited and forced to follow the selected
curve. The inverse time characteristic is defined by Equation 11-1.

_ A XTD
pickur ™ p 4 \JC+ D x MOP

Equation 11-1. Inverse Pickup Time Characteristic

t

Where:

tpickup = time to pick up in seconds
A =-95.908

B =-17.165

C =490.864

D =-191.816

TD =time dial setting <0.1, 20>
MOP = multiple of pickup <1.03, 2.5>
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High Level

P0013-21

Field Current (Adc)

Time (seconds)
Figure 11-5. Inverse Time Characteristic for Takeover OEL

Primary and secondary setting groups provide additional control for two distinct machine operating
conditions. Each mode of takeover OEL operation (offline and online) has a low-level, high-level, and time
dial setting.

Once the field current decreases below the dropout level (95% of pickup), the function is reset based on
the selected reset method. The available reset methods are inverse, integrating, and instantaneous.

Using the inverse method, the OEL is reset based on time versus multiple of pickup (MOP). The lower the
field current level, the less time is required for reset. Inverse reset uses the following curve (Equation
11-2) to calculate maximum reset time.
RC X TD x 0.05
1— (MOP x 1.03)?

Reset Time Constant =

Equation 11-2. Inverse Reset Time Characteristic

Where:

Reset Time Constant = maximum time to reset in seconds
RC = reset coefficient setting <0.01, 100>

TD = time dial setting <0.1, 20>

MOP = multiple of pickup

For the integrating reset method, the reset time is equal to the pickup time. In other words, the amount of
time spent above the low level threshold is the amount of time required to reset.

Instantaneous reset has no intentional time delay.

In BESTCOMSPIus®, a plot of the takeover OEL setting curves is displayed. Settings enable selection of
the displayed curves. The plot can display the primary or secondary setting curves, the offline or online
settings curves, and the pick up or reset settings curves.

Settings that are related to machine ratings can be set in either actual units of voltage or in per unit
values. When a native unit is edited, BESTCOMSPIus automatically recalculates the per unit value based
on the native unit setting and the rated data parameter (on the System Parameters, Rated Data screen)
associated with it. When a per unit value is edited, BESTCOMSP/us automatically recalculates the native
value based on the per unit setting and the rated data parameter associated with it.

Once all per unit values are assigned, if the rated data parameters are changed, BESTCOMSPlus
automatically recalculates all native unit settings based on the modified rated data parameters.
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The levels have native units of Primary Amps and the rated data associated with them is Machine Rated
Data, Current — Full Load (on the System Parameters, Rated Data screen).

OEL Takeover
[HIC=Tyy Takeover OEL
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Figure 11-6. Takeover OEL Settings

Underexcitation Limiter

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Limiters, UEL
HMI Navigation Path: Settings, Operating Settings, Limiters, UEL

Operating a generator in an underexcited condition can cause the stator end iron to overheat. Extreme
underexcitation may lead to a loss of synchronism. The underexcitation limiter (UEL) senses the leading
var level of the generator and limits decreases in excitation to limit end-iron heating. When enabled, the
UEL operates in all regulation modes. UEL behavior in manual mode can be configured to limit excitation
or issue an alarm. This behavior is configured in BESTlogicPlus.

Note

For UEL to operate, the PARALLEL_EN_ LM logic block must be set
true in BESTlogicPlus programmable logic.

UEL settings are illustrated in Figure 11-7 and Figure 11-8.

Underexcitation limiting is implemented through an intemally-generated UEL curve or a user-defined UEL
curve. The intemnally-generated curve is based on the desired reactive power limit at zero real power with
respect to the generator voltage and current rating. The absorbed reactive power axis of the curve on the
UEL Custom Curve screen can be tailored for your application.
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A user-defined curve can have a maximum of five points. This curve allows the user to match a specific
generator characteristic by specifying the coordinates of the intended leading reactive power (kvar) limit
at the appropriate real power (kW) level.

The levels entered for the user-defined curve are defined for operation at the rated generator voltage. The
user-defined UEL curve can be automatically adjusted based on generator operating voltage by using the
UEL voltage dependency real-power exponent. The user-defined UEL curve is automatically adjusted
based on the ratio of the generator operating voltage divided by the generator rated voltage raised to the
power of the UEL voltage dependency real-power exponent. UEL voltage dependency is further defined
by a real power filter time constant that is applied to the low-pass filter for the real power output.

UEL Configure

UEL Configuration
LEL Configuraiton
Disabled ~

UEL Voltage Dependency
Real Power Exponent

Real Power Filter Time Constant (s)

Figure 11-7. UEL Configuration Settings
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Figure 11-8. UEL Custom Curve Screen
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Stator Current Limiter

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Limiters, SCL
HMI Navigation Path: Settings, Operating Settings, Limiters, SCL

The stator current limiter (SCL) monitors the level of stator current and limits it to prevent stator
overheating. To limit the stator current, the SCL modifies the excitation level according to the direction of
var flow into or out of the generator. Excessive stator current with leading power factor calls for increased
excitation. Excessive stator current with lagging power factor calls for reduced excitation.

The SCL can be enabled in all regulation modes. When operating in Manual mode, the DECS-250 will
announce high stator current but will not act to limit it. Primary and secondary SCL setting groups provide
additional control for two distinct machine operating conditions. Stator current limiting is provided at two
levels: low and high (see Figure 11-9). SCL settings are illustrated in Figure 11-10.

Z

|_
: /
o
& / High
8 I Current
e High . Low Level
O [ current ™| Continuous Current 0-66,000 Aac
|S Time Level
“| 060s 0-66,000 Aac
|
TIME IN SECONDS PO013-19

Figure 11-9. Stator Current Limiting

Settings that are related to machine ratings can be set in either actual units of voltage or in per unit
values. When a native unit is edited, BESTCOMSPIus automatically recalculates the per unit value based
on the native unit setting and the rated data parameter (on the System Parameters, Rated Data screen)
associated with it. When a per unit value is edited, BESTCOMSPIus automatically recalculates the native
value based on the per unit setting and the rated data parameter associated with it.

Once all per unit values are assigned, if the rated data parameters are changed, BESTCOMSPIlus
automatically recalculates all native unit settings based on the modified rated data parameters.

The levels have native units of Primary Amps and the rated data associated with them is Machine Rated
Data, Current (on the System Parameters, Rated Data screen).

Low-Level Limiting

When the stator current exceeds the low-level setting, the DECS-250 annunciates the elevated level. If
this condition persists for the duration of the High SCL Time setting, the DECS-250 acts to limit the
current to the low-level SCL Setting. When the stator current is below the Low-Level SCL setting, no SCL
limiting action is taken by the DECS-250. The High Current Timer counts down either from the high time,
if the High Current Timer has expired, or from the amount of time spent at high level, if the High Current
Timer has not expired. The generator is permitted to operate indefinitely at or below the low-level
threshold.

High-Level Limiting

When the stator current exceeds the High-Level setting, the DECS-250 acts to limit the current to the
value of the High-Level setting and a High Level Timer is initiated. If this level of current persists until this
timer reaches the High-Level Time setting, the DECS-250 acts to limit the current to the value of the Low-
level SCL setting.
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Initial Delay

In the case of low- or high-level stator current limiting, the limiting function will not respond until an initial

time delay expires.

SCL

Stator Current Limiter
Stator Current Limiter

Disabled ~

Primary Secondary

Initial Delay (s) Initial Delay (s)

High SCL Level High SCL Level

per Uni per Ui

High SCL Time (s) High SCL Time ()

Low SCL Level Low SCL Level

Per Un Per Un

Figure 11-10. Stator Current Limiter Settings
Var Limiter

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Limiters, var

HMI Navigation Path: Settings, Operating Settings, Limiters, VAR

The var limiter can be enabled to limit the level of reactive power exported from the generator. Primary
and secondary setting groups provide additional control for two distinct machine operating conditions. The
var limiter setpoint is expressed as a percentage of the calculated, maximum VA rating for the machine. A
delay setting establishes a time delay between when the var threshold is exceeded and the DECS-250

acts to limit the var flow.

Var limiter settings are illustrated in Figure 11-11.

var
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var Limiter
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DECS-250

Figure 11-11. Var Limiter Settings
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Limiter Scaling

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Limiters, Scaling
HMI Navigation Path: Settings, Operating Settings, Limiters, Scaling

Automatic adjustment (scaling) of the overexcitation limiter and stator current limiter is possible through
the DECS-250 auxiliary control input. Limiter scaling settings are illustrated in Figure 11-12. OEL and
SCL scaling may be independently enabled and disabled. Automatic adjustment of the OEL and SCL is
based on six parameters: signal and scale for three points (levels).

With the scaling input set to Auxiliary Input, the signal value for each point represents the auxiliary control
input. This input can be a 4 to 20 mAdc signal applied to terminals I+ and |- or a —10 to +10 Vdc signal
applied to terminals V+ and V-. (The input type is selected in BESTCOMSPIus). See the Auxiliary Control
chapter of this manual for details.

With the scaling input setto AEM RTD #, the signal value for each point represents an AEM RTD input in
degrees Fahrenheit. See the Analog Expansion Module chapter of the manual for details.

The scale value for each point defines the limiter low level as a percent of rated field current for the OEL
and rated stator current for the SCL.

Scaling

OEL Scale Enable Summing Paint OEL Scaling Takeover OEL Scaling SCL Scaling

AEM RTD 1 Paint 1 - Signal Paint 1 - Signal Paint 1- Signal (V)

SCL Scale Enable

Disabled Paint 1 - Scale (%) Paint 1 - Scale (%) Paint 1 - Scale (%)
Paint 2 - Signal Paint 2 - Signal Paint 2 - Signal (V)
720 720
Paint 2 - Scale (%) Paint 2 - Scale (%) Paint 2 - Scale (%)
Paint 3 - Signal Paint 3 - Signal Paint 3 - Signal (V)
Paint 3 - Scale (%) Paint 3 - Scale (%) Paoint 3 - Scale (%)

Figure 11-12. Limiter Scaling Settings

Underfrequency Limiter

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Limiters, Underfrequency
HMI Navigation Path: Settings, Operating Settings, Limiters, UEL

The underfrequency limiter is selectable for underfrequency limiting or volts per hertz limiting. These
limiters protect the generator from damage due to excessive magnetic flux resulting from low frequency
and/or overvoltage.

Underfrequency and volts per hertz limiter settings are illustrated in Figure 11-15.

If the generator frequency decreases below the comer frequency for the selected underfrequency slope
(Figure 11-13), the DECS-250 adjusts the voltage setpoint so that the generator voltage follows the
underfrequency slope. The adjustment range of the corner frequency and slope settings enables the
DECS-250 to precisely match the operating characteristics of the prime mover and the loads being
applied to the generator.
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Figure 11-13. Typical Underfrequency Compensation Curve

Volts per Hertz

The volts per hertz limiter prevents the regulation setpoint from exceeding the volts per hertz ratio defined
by the V/Hz High Limiter® and V/Hz Low Limitert settings. A typical volts per hertz limiter curve is
illustrated in Figure 11-14.
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Figure 11-14. Typical 1.1 PU Volts per Hertz Limiter Curve

Volts per hertz limiter operation is established by the V/Hz High Limiter, VV/Hz Low Limiter, and V/Hz Time
Limiter settings. The generator may operate continuously at setpoints below the low limit threshold. When
the regulation setpoint is greater than the low limit threshold for the duration of the time delay, the setpoint
is reduced to the low limit threshold and is prevented from exceeding the low limit threshold. The
regulation setpoint is prevented from exceeding the value of the high limit threshold at all times.

DECS-250 Limiters



9440300990

11-12
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Figure 11-15. Underfrequency/Volts per Hertz Limiter Settings
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12 » Grid Code

Grid Code settings make the DECS compatible with grid code compliant systems. Grid Code mode
settings consist of grid connectivity parameters, active power control parameters, and reactive power
control parameters. These settings are defined in the following paragraphs.

Configuration

BESTCOMSPIus Navigation Path: Settings Explorer, Grid Code Settings, Configure
HMI Navigation Path: Settings, Operating Settings, Grid Code Settings, Grid Code Configure

Grid Code compliant generating units must remain connected to the grid during grid instability for a set
amount of time within certain voltage and frequency limits. See Figure 12-1.
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Frequency in hertz

P0087-76
Figure 12-1. Generator Operation Regions
The Continuous Operation region in Figure 12-1 is defined by four settings: Max Frequency for

Continuous Operation, Min Frequency for Continuous Operation, Max Voltage for Continuous Operation,
and Min Voltage for Continuous Operation.

High and Low Frequency

The High Frequency region in Figure 12-1 is defined by two settings: Max Frequency for Disconnect and
Max Frequency for Continuous Operation. When grid frequency is within the range defined by these two
settings, the Frequency Disconnect timer is active.

The Low Frequency region in Figure 12-1 is defined by two settings: Min Frequency for Disconnect and
Min Frequency for Continuous Operation. When grid frequency is within the range defined by these two
settings, the Frequency Disconnect timer is active.

DECS-250 Grid Code



12-2 9440300990

High and Low Voltage

The High Voltage region in Figure 12-1 is defined by two settings: Max Voltage for Disconnect and Max
Voltage for Continuous Operation. When grid voltage is within the range defined by these two settings,
the Voltage Disconnect timer is active.

The Low Voltage region in Figure 12-1 is defined by two settings: Min Voltage for Disconnect and Min
Voltage for Continuous Operation. When grid voltage is within the range defined by these two settings,
the Voltage Disconnect timer is active.

Out of Range

When grid voltage or frequency are outside of the regions shown in Figure 12-1, the Grid Disconnect
timer is active.

Disconnection Timers

When the Frequency Disconnect Timer, Voltage Disconnect Timer, or the Grid Disconnect Timer expires,
the generating unit is permitted to disconnect from the grid.

Note

Rather than performing the disconnection, the DECS-250 issues a logic
indication which can be used to energize a physical output. See the
BESTlogic™Plus chapter for details on the GCC Disconnected status input.

The duration of the Frequency Disconnect timer is defined by the Frequency Disconnect Time Delay
setting, the Voltage Disconnect timer is defined by the Voltage Disconnect Time Delay setting, and the
Grid Disconnect timer is defined by the Grid Disconnect Time Delay setting. The Grid Disconnect timer
may be set to 0 for immediate disconnection.

Grid Recovery Mode

Once the generating unit has disconnected from the grid due to expiration of the Grid Disconnect timer,
the DECS enters Grid Recovery Mode. In this mode, grid voltage and frequency are monitored and must
remain within certain limits for a period of time to ensure stability. The grid recovery frequency limits are
defined by the Max Frequency for Reconnect and Min Frequency for Reconnect settings. The grid
recovery voltage limits are defined by the Max Voltage for Reconnect and Min Voltage for Reconnect
settings. The grid recovery stability time is defined by the Grid Reconnect Stability Timer setting.

Grid Code DECS-250
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Figure 12-2. Configure Screen

Active Power Control (APC)

BESTCOMSPIus Navigation Path: Settings Explorer, Grid Code Settings, Active Power Control

HMI Navigation Path: Settings, Operating Settings, Grid Code Settings, Active Power Control

The DECS-250 runs in Active Power Control mode continuously when grid frequency is normal (within the
dead band). It shifts into Limited Frequency Sensitive Mode (LFSM) when grid frequency is outside the

dead band. Then it shifts into Grid Recovery mode for a set period of time once grid frequency retums to
within the dead band.

APC Mode

When enabled, APC mode limits the generating unit's ramp rates for increasing and decreasing output.
The active power setpoint can be adjusted through analog inputs or remote communication protocols.
Alternatively, one of four active power levels can be selected through logic.

Active Power Control Settings

The active power setpoint, the maximum setpoint limit, and the minimum setpoint limit are established by
the Active Power Setpoint, Max Active Power Setpoint, and Min Active Power Setpoint settings,
respectively.

Power output ramp rates are established by the Normal Power Increase Rate and Normal Power
Decrease Rate settings. These rates are used when Active Power Control mode is active.
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Active Power Level Selection Settings

When the Active Power Input Source setting is set to Active Power Level Selection, the Active Power
Setpoint setting is not used.

Each of the four Active Power Level settings corresponds to an input on the Active Power Level Select
logic element (Figure 12-3). See the BESTlogicPlus chapter for details.

ACTIVE_POWER_LEVEL SELECT

Active Power Level 1 Select
Active Power Level 2 Select
Active Power Level 3 Select
Active Power Level 4 Select

Figure 12-3. Active Power Level Select Logic Element

Adjustment Sources

The active power setpoint may be adjusted by the DECS-250 auxiliary input, an Analog Expansion
Module AEM-2020 analog input, or via remote communication (Modbus® or CAN bus). For all adjustment
sources, the value of the APC Gain setting is applied to the value read from the selected input. Refer to
the CAN Communication and Modbus Communication chapters for more information on adjusting the
setpoint via remote communication.

Auxiliary Input

To use the DECS-250 auxiliary input as the grid code Active Power Control adjustment source, make the
following settings:

e On the Auxiliary Input screen, set the Input Function setting to Grid Code Input. Refer to the
Auxiliary Control chapter for details.

e On the Active Power Control screen, set the Adjust Source setting to Auxiliary Input.
Refer to the Auxiliary Control chapter for details on how the auxiliary voltage (Vaux) is calculated.

Vaux is multiplied by 0.01 and the value of the APC Gain setting:
(APC Adjust = Vaux x 0.01 x APC Gain).

Active Power Pl Controller Settings

Gains are established by the Loop Gain (Kg) and Integral Gain (Ki) settings. Maximum and minimum
power output is established by the Max Power Output and Min Power Output settings.

APC Bridging
When APC Bridging is enabled, a third party active power setpoint is inserted directly into the normalized

governor bias where it is scaled by the AEM Gain before going into the speed governor bias input. This
bypasses the DECS-250’s active power control modes.

LFSM

When grid frequency exceeds the dead band threshold, LFSM becomes the active control mode, if
enabled. During over or underfrequency conditions, output power should change as fast as possible to
respond to the change requested by the curve illustrated in Figure 12-4. When frequency is low, the
generating units increase their output power to support the grid. When frequency is high, the generating
units decrease their output power to help prevent grid frequency from rising further.

LFSM Dead Band Settings

The LFSM-U Dead Band setting establishes the deadband minimum frequency and the LFSM-O Dead
Band setting establishes the deadband maximum frequency.

Grid Code DECS-250
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LFSM Droop Settings

The LFSM-U Droop setting establishes the underfrequency droop curve and the LFSM-O establishes the
overfrequency droop curve. These curves, represented by the green lines in Figure 12-4, do not
necessarily have to be the same.

LFSM Max Power Limit Settings

The LFSM-U Max Power Limit Start Frequency setting establishes the frequency at which the generating
unit can limit maximum output power during underfrequency conditions. The LFSM-O Max Power Limit
Start Frequency setting establishes the frequency at which the generating unit can limit maximum output
power during overfrequency conditions.

The LFSM-U Max Power Limit Derate setting establishes the power output derating curve for an
underfrequency condition. The LFSM-O Max Power Limit Derate setting establishes the power output
derating curve for an overfrequency condition. These curves, represented by the blue lines in Figure 12-4,
do not necessarily have to be the same.

LFSM Power Ramp Rate Settings

Power output ramp rates are established by the LFSM Power Increase Rate and LFSM Power Decrease
Rate settings. These rates are used when LFSM is active.

Limited Frequency Sensitive Mode Characteristic and Maximum Power Limit Characteristic

P
Maximum Power Limit
LFSM Characteristic is Green Characteristic is Blue
LFSM-U Max Power Limit LFS.M-O Max Power
Derate (%/hz) LFSM-O | Limit Derate (%/hz)
Dead
Droop (%/hz) Band
(hz) |

LFSM-O Max
LFSM-U Max Dead Power Limit
Power Limit Band Start Frequency
Start Frequency (hz) (hz)
(hz)

LFSM-O
Droop (%/hz)

P0087-77

Figure 12-4. LFSM Characteristic and Maximum Power Limit Characteristic

Grid Recovery Mode

When the DECS-250 is operating in LFSM and the grid frequency returns to normal (within the dead
band), Grid Recovery mode becomes the active control mode. In this mode, grid recovery ramp rates are
used and grid frequency must remain within the dead band for the duration for the grid recovery timer
before returning to Active Power Control mode.
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Grid Recovery Settings

The Recovery Time setting establishes the amount of time the grid frequency must remain within the
dead band before the grid is deemed stable and the DECS-250 can retum to Active Power Control mode.

Power output ramp rates are established by the Recovery Power Increase Rate and Recovery Power
Decrease Rate settings. These rates are used when Grid Recovery mode is active.

Active Power Control

Configure
Active Power Contrel Enable Active Power Input Source Adjust Source Gain
Disabled ~ Active Power Setpoint ~ None ~ 1.000
LFSM Enable
Disabled &
APC Bridging Enable
Disabled &
Active Power Control Active Power Level Selection Limited Frequency Sensitivity Mode Grid Recovery Active Power Pl Controller
Active Power Setpoint (pu) Active Power Level 1 (pu) LFSM-U Dezd Band (Hz) Recovery Time (min) Loop Gain (Kg)
0.000 0.000 43.800 1.000
Maximum Active Power Setpoint (pu) Active Power Level 2 (pu) LFSM-0 Dead Band (Hz) Recovery Power Increase Rate (%/sec) Integral Gain (Ki)
1.000 0.300 50.200 0.000
Minimum Active Power Setpoint (pu) Active Power Level 3 (pu) LFSM-U Droop (%/Hz) Recovery Power Decrease Rate (%/sec) Max Power Output (pu)
0.000 0.600 40000 1.000
Nermal Power Increase Rate (%/sec) Active Power Level 4 (pu) LFSM-O Droop (%/Hz) Min Power Output (pu)
0.660 1.000 40.000 -1.000
Normal Power Decrease Rate (%/sec) LFSM-U Max Pawer Limit Start Frequency (Hz)
0.660 49.500
LFSM-O Max Power Limit Start Frequency (Hz)
50.500
LFSM-U Max Power Limit Derate (%/Hz)
10,000

LFSM-O Max Power Limit Derate (%/Hz)
000
4lsec)
660

AERE
3
2
]
g
i
g
g
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LFSM Power Decrease Rate (%/sec)
860
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Figure 12-5. Active Power Control

Reactive Power Control

Five reactive power control modes are provided:

Reactive power, voltage characteristic — Q(U)

Characteristic curve reactive power as a function of the active power — Q(P)
Reactive power with voltage limiting function — Q(Voltage Limit)
Displacement factor cos. (power factor) — Q(PF)

Fixed W reactive power — Q(third party)

oo =

If not specified, the default control mode is power factor with a value of 1.0.

Reactive Power Control Time Response

Responses to setpoint changes in LVRT modes Q(U), Q(P), and Q(Voltage Limit) must follow the
characteristic curve illustrated in Figure 12-6. The time constant is established by the PT1 Time Constant
setting. When in Power Factor mode, the time can take up to 60 seconds for settling into the 5%
tolerance band. The Vbus Time Constant setting establishes the time constant for the low-pass filter on
the bus voltage measurement.
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Figure 12-6. Reactive Power Control Time Response Characteristic Curve

Control Mode Changes

BESTCOMSPIus Navigation Path: Settings Explorer, Grid Code Settings, Reactive Power Control,
LVRT Configure

HMI Navigation Path: Settings, Operating Settings, Grid Code Settings, Reactive Power Control,
Configure

Control modes can be changed through a setpoint change, remote communications, or switch inputs.
When switching between modes Q(U), Q(P), and Q (Voltage Limited), the new setpoint must not be faster
than the PT1 curve indicated above and must not be slower than four minutes.

LVRT reactive power control functionality is enabled by the LVRT Enable setting. When the input on the
LVRT_DISABLE logic element is held true, LVRT functionality is disabled, even if LVRT functionality is
enabled by the LVRT enable setting.

The Mode Selection setting establishes the active LVRT reactive power control mode. When an input on
the LVRT_MODE_SELECT logic element is held true, the corresponding LVRT reactive power control
mode becomes the active mode, overriding the mode specified by the Mode Selection setting.

DECS-250 Grid Code
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LVRT Configure

Remote Control Failure
Failure Time Delay (s)

15.000)

Fail Mode
Q(PF) Control ~

LVRT Configure

LWVRT Enable

Disabled w~
Mode Selection

Q{PF) Control w
FT1 Time Constant ()

10.000

Wbus Time Constant (s)

10.000

Figure 12-7. Reactive Power Control, LVRT Configure Screen

Reactive Power as a Function of Voltage - Q(U)

BESTCOMSPIus Navigation Path: Settings Explorer, Grid Code Settings, Reactive Power Control, Q(U)
HMI Navigation Path: Settings, Operating Settings, Grid Code Settings, Reactive Power Control, Q(U)
Settings

In this mode the reactive power output of the machine is adjusted as Grid Voltage fluctuates. The curve is

specified by a slope which goes through the point U = 1.00 along with a Maximum Reactive Power setting
and a Minimum Reactive Power settings both of which are in per unit.

The slope is derived from two points determined by the grid operator at the time of commissioning. The
first point is the reference voltage Uao, ref/ Uc , at which reactive power output is 0. The second point is (U
MAX / Uc , Q MAX under-excited / P b inst ). The slope of the characteristic m is calculated according to:

Slope m= (Q MAX underexcited / P inst b)/ (U MAX /U C - U qo,ref / U C)
Equation 12-1. Slope

The slope of the characteristic must be in a range of 5 to 16.5. Unless specified, the default values for
these parameters are:

(U MAX /Uc , Q MAX under-excited / P b inst ) = (1 04,033) and U ao, ref/ Uc =1.00
Equation 12-2. Default Values for Slope Equation
The value for the Max Reactive Power setting is equal to Q MAX under-excited / P b inst from the point (U

MAX / U c, Q MAX under-excited / P b inst ). The value of the Min Reactive Power setting is equal to the
negative of the Max Reactive Power setting.

The voltage at the grid connection point may be averaged or filtered.

There is a voltage dead band adjustable from 0.00 to 0.05 per unit in increments of 0.001 per unit. The
default is zero. When the voltage goes outside the dead band, a new setpoint is calculated from the
characteristic itself or the intersection of the measured mains voltage and the exceeded dead band limit.

There is also an operating setpoint (Uao / Uc) which is the operating voltage at which reactive power
output will be zero. The operating setpoint is typically a fixed value but may be remotely adjusted in steps
of 0.5% Uc. Such adjustment results in a horizontal shift of the characteristic (see Figure 12-8). The ability
to remotely modify the setpoint is specified by the network operator at the time of system planning.
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Figure 12-8. Reactive Power Q(U) Characteristic Curve

In the event of a remote communications failure while in Q(U) mode, the controller may continue
operating in Q(U) mode using the last valid value for U ao / Uc received over communications, or switch to
Q(PF) operation with a PF of 1.0. The network operator may also arrange a switch to one of the other
Reactive Power control modes instead.

Adjustment Sources

The Q(U) setpoint may be adjusted by the DECS-250 auxiliary input, an Analog Expansion Module
AEM-2020 analog input, or via remote communication (Modbus® or CAN bus). For all adjustment
sources, the value of the Q(U) Gain setting is applied to the value read from the selected input. Refer to
the CAN Communication and Modbus Communication chapters for more information on adjusting the
setpoint via remote communication.

Auxiliary Input
To use the DECS-250 auxiliary input as the Q(U) adjustment source, make the following settings:

e On the Auxiliary Input screen, set the Input Function setting to Grid Code Input. Refer to the
Auxiliary Control chapter for details.

e On the Active Power Control screen, set the Adjust Source setting to Auxiliary Input.
Refer to the Auxiliary Control chapter for details on how the auxiliary voltage (Vaux) is calculated.

Vaux is multiplied by 0.01 and the value of the Q(U) Gain setting:
(APC Adjust = Vaux x 0.01 x Q(U) Gain).

DECS-250 Grid Code
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Q(U)
Q(u)
Reference voltage (pu) Voltage Band (pu)
Adjust Source QiU) Slope
Gain Q{U) Maximum Reactive Power (pu)
QiU) Minimum Reactive Power (pu)

Figure 12-9. Reactive Power Control, Q(U) Screen

Reactive Power as a Function of Active Power — Q(P)

BESTCOMSPIus Navigation Path: Settings Explorer, Grid Code Settings, Reactive Power Control, Q(P)
HMI Navigation Path: Settings, Operating Settings, Grid Code Settings, Reactive Power Control, Q(P)
Settings

In this mode the reactive power output of the machine is adjusted as the real power output fluctuates

(Q =f(P)).

A filter time constant setting is available for the measured power level. The characteristic curve is
specified by up to 10 points relating desired Q output to exported power. Perform linear interpolation
between the points. The active power coordinate for each point may range from 10% to 100% active
power and the range for the reactive power level must conform to Figure 12-10, below. Above 20% active
power, the reactive power range should be -0.33 to 0.33 per unit reactive power.

-0.329 0.329

0.7
0.6
05

P/Pn in per unit

04
03

-0.329 , 0.2
N Nn /

| 0.320

005 | o | 002

0.6 0.4 -0.2 "0 0.2 0.4 0.6
Q/Pn in per unit PO0S7-80

Figure 12-10. Q(P) Characteristic Curve

Figure 12-11 illustrates an example characteristic with five plotted points.
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Figure 12-11. Q(P) Characteristic Curve Example

The network operator defines the characteristic curve during network planning. Remote setpoint
adjustment is not provided. However, it is possible to switch from this mode to another reactive power
control mode at any time through logic. Logic can also be set to switch reactive power control modes
upon a remote communications failure. Figure 12-12 illustrates the LVRT Mode Select logic element. See

the BESTlogicPlus chapter for details.

LVRT_MODE_SELECT

Q(PF)
Q{Voltage Limit)
Q)

Q(P)

Q(Third Party)

Figure 12-12. LVRT Mode Select Logic Element

If LVRT Mode is enabled, but no operating mode is specified, the default operating mode will be Power
Factor with a power factor setting of 1.0.
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Figure 12-13. Reactive Power Control, Q(P) Screen

Reactive Power Control with Fixed Q and Voltage Limits — Q(Voltage Limit)

BESTCOMSPIus Navigation Path: Settings Explorer, Grid Code Settings, Reactive Power Control,
Q(Voltage Limit)
HMI Navigation Path: Settings, Operating Settings, Grid Code Settings, Reactive Power Control, Q
Limited Settings

In Q(Voltage Limit) mode, the reactive power output of the generating unit is a constant. However, it is
required that the voltage and reactive power stay within the limits of the voltage dependent provision of
reactive power as illustrated in Figure 12-14. This is accomplished by imposing voltage dependent limits
on the reactive power output that can be achieved.
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Figure 12-14. Q(Voltage Limit) Voltage Dependent Provision of Reactive Power

The characteristic curve consists of four points (denoted P1, P2, P3, and P4) with coordinates of per unit
voltage and per unit reactive power. The points and slopes of the characteristic are as follows:

P1: (Up1/Uc; Qp1/Pbinst)

P2: (Up2/Uc ; Qref/Pbinst)

The slope of the characteristic curve section ma = (Qp1/Pbinst — Qref/Pbinst) / (Up1/Uc — Up2/Uc);
P3: (Up3/Uc ; Qref/Pbinst),

P4: (Up4/Uc ; Qp4/Pbinst)

The slope of the characteristic curve section ms = (Qref/Pbinst — Qp4/Pbinst) / (Up3/Uc — Up2/Uc);
To help ensure stability, gradients greater than m=24 are not permitted.

The network operator specifies the four points when the installation is planned. Unless specified by the
network operator, the following value pairs apply:

P1(0.94; 0.33), P2 (0.96:0), P3( 1.04; 0), P4 (1.06, -0.33)

An example characteristic is shown in Figure 12-15.
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Figure 12-15. Q(Voltage Limit) Curve Example

The reactive power value (Qref/Pb inst) can be adjusted in steps of 1% (Pb inst) but the range of the
characteristic curve between P2 and P3 must take into account the gradients ma and ms. The parameter
may be modified by a setting change or through remote communication. The network operator
determines the availability of remote setpoint adjustment in the planning phase.

After modification of the value (Qref/Pb inst), the machine output must achieve the specified output level
within a maximum of four minutes.

Adjustment Sources

The Q(Voltage Limit) setpoint may be adjusted by the DECS-250 auxiliary input, an Analog Expansion
Module AEM-2020 analog input, or via remote communication (Modbus® or CAN bus). For all adjustment
sources, the value of the Q(Voltage Limit) Gain setting is applied to the value read from the selected
input. Refer to the CAN Communication and Modbus Communication chapters for more information on
adjusting the setpoint via remote communication.

Auxiliary Input

To use the DECS-250 auxiliary input as the Q(Voltage Limit) adjustment source, make the following
settings:

e On the Auxiliary Input screen, set the Input Function setting to Grid Code Input. Refer to the
Auxiliary Control chapter for details.

e On the Active Power Control screen, set the Adjust Source setting to Auxiliary Input.
Refer to the Auxiliary Control chapter for details on how the auxiliary voltage (Vaux) is calculated.

Vaux is multiplied by 0.01 and the value of the Q(Voltage Limit) Gain setting:
(APC Adjust = Vaux x 0.01 x Q(Voltage Limit) Gain).

Grid Code DECS-250
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Figure 12-16. Reactive Power Control, Q(Voltage Limit) Screen

Reactive Power Control with Fixed Power Factor — Q(PF)

BESTCOMSPIus Navigation Path: Settings Explorer, Grid Code Settings, Reactive Power Control,
Q(PF)

HMI Navigation Path: Settings, Operating Settings, Grid Code Settings, Reactive Power Control, Q(PF)
Settings

In Q(PF) mode, the reactive power output must be controlled to a level that maintains a constant ratio of
reactive power to apparent power to be fed to the grid. In other words, power factor at the grid connection
point must be constant. The grid operator specifies the power factor setpoint. If no setpoint is specified,
the default power factor shall be 1.0. This setting has a step width of 0.005. The required regulation
accuracy is 2% for plants with less than 2 MW output and 4% for plants with greater than 4 MW output.

Q(PF) Adjustment.

In the DECS-250, power factor is defined such that it is positive when reactive power is exported and
negative when reactive power is imported. When PF = 1.0, or -1.0, the power is pure real power so
Reactive Power = 0. A positive adjustment increases reactive power export and/or reduces reactive
power input. A negative adjustment reduces reactive power export and/or increases reactive power
export. See Figure 12-17.

Q
PF=0
PF=0.8
P PF=1.0 and -1.0
PF=-0.8
PF=0 P0087-86

Figure 12-17. Preferable PF Region for Operating Machines

When the power factor is positive, reactive power is being exported. Applying an adjustment results in the
following:

1. Application of a positive adjustment results in an increase of exported reactive power. Thus, the
power factor value will decrease or move away from PF = 1.0.

DECS-250 Grid Code
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2. Application of a negative adjustment results in a decrease of exported reactive power. Thus, the
power factor value will increase or move toward PF = 1.0.

See Figure 12-18.

Q
PF=0| positive
Adjustment
a PF
Negative
Adjustment
P PF=1.0

P0087-87

Figure 12-18. Power Factor: Positive

When the power factor is negative, reactive power is being imported. Applying an adjustment results in
the following:

1. Application of a positive adjustment results in a decrease of imported reactive power. Thus, the
power factor value will decrease (become more negative) or move toward PF = -1.0.

2. Application of a negative adjustment results in an increase of imported reactive power. Thus, the
power factor value will increase (become less negative) or move away from PF =-1.0.
See Figure 12-19.

Q

P PF=-1.0
Positive
Adjustment

Negative PF
Adjustment

PF=0

P0087-88

Figure 12-19. Power Factor: Negative

Adjustment Sources

The Q(PF) setpoint may be adjusted by the DECS-250 auxiliary input, an Analog Expansion Module
AEM-2020 analog input, or via remote communication (Modbus® or CAN bus). For all adjustment
sources, the value of the Q(PF) Gain setting is applied to the value read from the selected input. Refer to

the CAN Communication and Modbus Communication chapters for more information on adjusting the
setpoint via remote communication.
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Auxiliary Input
To use the DECS-250 auxiliary input as the Q(PF) adjustment source, make the following settings:

¢ On the Auxiliary Input screen, set the Input Function setting to Grid Code Input. Refer to the
Auxiliary Control chapter for details.

e On the Active Power Control screen, set the Adjust Source setting to Auxiliary Input.
Refer to the Auxiliary Control chapter for details on how the auxiliary voltage (Vaux) is calculated.

Vaux is multiplied by 0.01 and the value of the Q(PF) Gain setting:
(APC Adjust = Vaux x 0.01 x Q(PF) Gain).

Q(PF)
Q(PF)
PF Setpoint
1.000
Adjust Source
MNone w
Gain
1.000

PF Active Power Level (pu)

0.100

Figure 12-20. Reactive Power Control, Q(PF) Screen

Reactive Power Control with Fixed Q — Q(Third Party)

BESTCOMSPIus Navigation Path: Settings Explorer, Grid Code Settings, Reactive Power Control,
Q(Third Party)

HMI Navigation Path: Settings, Operating Settings, Grid Code Settings, Reactive Power Control, Q Third
Party

This mode provides fixed reactive power output for instances where an external controller, outside of the
DECS-250, performs the reactive power control and feeds a reactive power setpoint to the DECS-250.
The PT1 time characteristic is applied in this mode, as it is in all the other modes.

Adjustment Sources

The Q(Third Party) setpoint may be adjusted by the DECS-250 auxiliary input, an Analog Expansion
Module AEM-2020 analog input, or via remote communication (Modbus® or CAN bus). For all adjustment
sources, the value of the Q(Third Party) Gain setting is applied to the value read from the selected input.
Refer to the CAN Communication and Modbus Communication chapters for more information on
adjusting the setpoint via remote communication.

Auxiliary Input

To use the DECS-250 auxiliary input as the Q(Third Party) adjustment source, make the following
settings:

¢ On the Auxiliary Input screen, set the Input Function setting to Grid Code Input. Refer to the
Auxiliary Control chapter for details.

e On the Active Power Control screen, set the Adjust Source setting to Auxiliary Input.
Refer to the Auxiliary Control chapter for details on how the auxiliary voltage (Vaux) is calculated.

Vaux is multiplied by 0.01 and the value of the Q(Third Party) Gain setting:
(APC Adjust = Vaux x 0.01 x Q(Third Party) Gain).

DECS-250 Grid Code
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Figure 12-21. Reactive Power Control, Q(Third Party) Screen

Remote Communications

Communication timers are used to assess whether Modbus or CAN bus communications has failed.
There is one timer for Modbus and a separate timer for CAN bus. The timers constantly count and any
time the adjust setting is written, the associated timer is reset to zero. The Failure Time Delay setting is
located on LVRT Configure screen.

If the Modbus timer counts up to the value of the Failure Time Delay setting and the Adjust Source is set
to Modbus, an Active Power Control Remote Communications Failure occurs. The same is true for CAN
bus communication.

If an AEM Comms Failure is detected by the DECS-250 and the Adjust Source is set to an AEM analog
input, an Active Power Control Remote Communications Failure occurs.

Remote Communication Failure

Remote communications failures are recorded in the logs and made available in BESTlogicPlus via the
appropriate APC or LVRT Comm Fail status input. Refer to the BESTlogicPlus chapter for details. A
remote communications failure has no preset effect on APC or LVRT operation. However, the APC or
LVRT Comm Fail status inputs may be used with the Freeze APC Output or Freeze LVRT Output logic
elements to freeze the output of the APC or LVRT PID controllers if desired.

In the event of an LVRT remote communications failure, system behavior is determined by the LVRT
Failure Mode setting. The two modes of operation are:

1. Hold Q Value: When selected, the desired reactive power (Q) level determined by LVRT is
frozen.

2. Q(PF): When selected, the system switches to fixed power factor operation.

Setpoints

Reactive Power Control Mode

In any reactive power control mode, other than Q(P), each setpoint is programmable through a setting or
remote communication. The setpoint can be set through BESTCOMSPIus, the front panel, Modbus, or
CAN bus. In addition, each setpoint may be biased through an analog input in the DECS-250 and in the
AEM-2020 Analog Expansion Module. Loss of remote communications is detected by the DECS-250.

Setpoints are calculated as the sum of the user setting value and an adjustment offset received from
remote communications. In modes Q(U), Q(Voltage Limit), Q(PF), and Q(Third Party), the Adjust Source
setting allows selection of the adjustment source. The selections are: None, Auxiliary Input, Modbus, CAN
bus, or one of eight AEM analog inputs. A Gain setting specifies the gain to be applied to the DECS-250
auxiliary analog input or AEM analog input value to achieve the desired adjustment value.
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Grid Code Test

BESTCOMSPIus Navigation Path: Settings Explorer, Grid Code Settings, Grid Code Test

HMI Navigation Path: Not available via HMI

Grid Code Test settings provide a means to artificially bias measured grid voltage and frequency for
testing grid code functionality.

The values of the Frequency Bias and Voltage Bias settings bias the measured grid frequency and
voltage. These biases become active when the Send to Device button is clicked.

The Test Meter setting establishes which signal will be recorded in the Analysis (real time monitor) screen
when Grid Code Test Signal is the selected test parameter.

The duration of the grid code test is established by the Max Time For Testing setting. This timer begins
when the Send to Device button is clicked. When the timer expires, the frequency and voltage biases are

no longer applied.

Grid Code Test

Maux Time For Testing (s)

Frequency Bias for Test (Hz)

0.000

oltage Bias for Test (pu)

0.000

Test Meter
Dizabled w

Send To Device

Figure 12-22. Grid Code Test Screen
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13 » Metering

The DECS-250 provides comprehensive metering of internal and system conditions. These capabilities
include extensive parameter metering, status indication, reporting, and real-time metering analysis.

Metering Explorer

DECS-250 metering is accessed through the metering explorer menu on the front panel HMI or the
BESTCOMSPIus® metering explorer.

HMI

On the front panel HMI, the metering explorer is accessed through the Metering branch of the HMI menu.
BESTCOMSPIus®
In BESTCOMSPlus, the metering explorer is located in the upper left portion of the application window.

Metering Screen Docking

A docking feature within the metering explorer allows arrangement and docking of multiple metering
screens. Clicking and dragging a metering screen tab displays a blue, transparent square, several arrow
boxes, and a tab box. These docking elements are illustrated in Figure 13-1.
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e

DECS-250.Generator.Generater Primary 4% ONLINE

Figure 13-1. Metering Screen Docking Controls

Dragging the blue square to the “up” (locator A), “right” (locator B), or “down” (locator C) arrow box places
the selected metering screen across the top, along the side, or at the bottom of the window. Once placed,
the screen’s thumbtack icon can be clicked to dock the screen on the corresponding top, right, or lower
bar. A docked screen is viewed by hovering the mouse pointer over the docked screen.

DECS-250 Metering
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Dragging the blue square to one of the four arrow boxes (locator D) places the screen inside the selected
window according to the arrow box selected. A metering screen can be placed as a tab inside the
selected window by dropping the screen on the tab box at the center of the four arrow boxes.

Dragging the blue square anywhere other than one of the arrow/tab boxes places the selected metering
screen as a floating window.

Metered Parameters

DECS-250 metering categories include generator, power, bus, field, power system stabilizer (PSS), and
generator synchronization parameters.

Generator

BESTCOMSPIus Navigation Path: Metering Explorer, Generator
HMI Navigation Path: Metering Explorer, Generator
Metered generator parameters include the voltage (magnitude and angle), current (magnitude and angle),

and frequency. Primary- and per-unit values are available. Figure 13-2 illustrates the generator primary-
values metering screen.

GeneratorYaltage

tagnitude Angle

WAB

WBC

WA

Wang

Positive Sequence
MNegative Sequence

Generator Line Current

Magnitude Angle

118.11 A - 14,

101.28 A IB

97.75% A Iz

105.71 A lanig

4.62 A Positive Sequence
3.61 A MNegative Sequence

Cross Current

hagnitude Angle
118.83 A —-80.0
Generator Freguency

Figure 13-2. Generator Primary-Values Metering

Power

BESTCOMSPIus Navigation Path: Metering Explorer, Power

HMI Navigation Path: Metering Explorer, Power

Metered power parameters include true power (kW), apparent power (kVA), reactive power (kvar), and
machine power factor. Primary- and per-unit values are available. Accumulated watthours (positive and

negative kWh), varhours (positive and negative kvarh), and voltampere hours (kVAh) are also metered.
Figure 13-3 illustrates the power primary-values screen and Figure 134 illustrates the energy screen.

Metering DECS-250
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Fower

2.54 kw ki
2.93 KVA kA,
1.45 kvar ke

Power Factar

PoverFacto

Figure 13-3. Power Primary-Values

Watt Hours
2,521 kwh [EOEIERAN]
-1,270 kwh EEEGENERRL]
war Hours

1,593 kvarh JESENIEE ]
-845 kvarh [ENESEUNERVET

WA Hours

Figure 13-4. Energy

When operating in motor mode, displayed values for var and power factor will be opposite in
BESTCOMSPIus and on the front-panel HMI. See Table 13-1.

Table 13-1. Display of Vars and Power Factor by Operating Mode

. DECS-250 Operating Mode
Sign of Vars
Generator Motor
Positive (+) Leading PF Lagging PF
Negative (-) Lagging PF Leading PF

Bus

BESTCOMSPIus Navigation Path: Metering Explorer, Bus
HMI Navigation Path: Metering Explorer, Bus

Metered bus parameters include the voltage across phases A and B (Vab), phases B and C (Vbc),
phases A and C (Vca), and the average bus voltage. The frequency of the bus voltage is also metered.
Primary- and per-unit values are available. Figure 13-5 illustrates the bus primary-values metering screen.

DECS-250 Metering
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Bus woltage

Magnitude Angle

WAl
WBC
WS
g

Bus Freqguency

60.00 Hz [EECEPEIY

Figure 13-5. Bus Primary-Values Metering

Field

BESTCOMSPIus Navigation Path: Metering Explorer, Field
HMI Navigation Path: Metering Explorer, DECS Output
Metered field parameters include the field voltage (Vfd), current (Ifd), and exciter diode ripple. The exciter

diode ripple is reported by the exciter diode monitor (EDM) and is reported as a percentage of the
induced ripple in the exciter field current.

To achieve the desired level of excitation, the appropriate level of operating power input voltage must be
applied. This value is displayed as the power input voltage.

The level of excitation power supplied to the field is displayed as a percentage, with 0% being the
minimum and 100% being the maximum.

Primary- and per-unit values are available. Figure 13-6 illustrates the field primary-values metering
screen.

Field

42.418V i (Welc)
Ifed (Adc)
EDM Ripple

FPower Input Yoltage

96.61 V

Cantral

Caontral Cut

Figure 13-6. Field Primary-Values Metering

PSS

BESTCOMSPIus Navigation Path: Metering Explorer, PSS (Power System Stabilizer)

HMI Navigation Path: Metering Explorer, PSS

Values metered by the power system stabilizer function display positive sequence voltage and current,
negative sequence voltage and current, terminal frequency deviation, compensated frequency deviation,

and the per-unit PSS output level. The PSS function on/off status is also reported. Primary- and per-unit
values are available. Figure 13-7 illustrates the PSS primary-values metering screen.
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PS5

Active Status

Fasitive Sequence [v)
Faositive Sequence (&)
MNegative Sequence (V)
MNegative Sequence (&)
Term. Freq. Dewv.
Cormp. Freg. Dew.

PS5 Output {pu)

Figure 13-7. PSS Primary-Values Metering

Synchronization

BESTCOMSPIus Navigation Path: Metering Explorer, Synchronization
HMI Navigation Path: Metering Explorer, Synchronization

Metered generator-to-bus synchronization parameters include the slip frequency, slip angle, and voltage

difference. Primary- and per-unit values are available. Figure 13-8 illustrates the synchronization primary-
values metering screen.

Swnchranization

60.24 Hz Slip Frequency
0.0 Slip Angle
120.184 v “oltage Difference

Status

Bus Dead
Bus Stakle
Bus Failed
Gen Dead
Gen Stable
Gen Failed
Sync Active

Figure 13-8. Synchronization Primary Values Metering
Auxiliary Control Input

BESTCOMSPIus Navigation Path: Metering Explorer, Aux Input
HMI Navigation Path: Metering Explorer, Aux Input

The control signal applied at the DECS-250 auxiliary control input is indicated on the Aux Input metering
screen (Figure 13-9). As configured in BESTCOMSPIus, a dc voltage or dc current signal may be applied.

Aux Input
11.00 v Vaux
-— laux

Figure 13-9. Auxiliary Control Input Metering
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Tracking

BESTCOMSPIus Navigation Path: Metering Explorer, Tracking
HMI Navigation Path: Metering Explorer, Tracking

The metered setpoint tracking error between DECS-250 operating modes is displayed on the Tracking
metering screen (Figure 13-10). Status fields are also provided for the on/off status for intemal and
external setpoint tracking. An additional status field indicates when the setpoint of an inactive operating
mode matches the metered value.

Tracking

Tracking Error
Internal Track Status
External Track Status
Mull Balance Status

Figure 13-10. Tracking Metering

Control Panel

BESTCOMSPIus Navigation Path: Metering Explorer, Control Panel
HMI Navigation Path: Metering Explorer, Control Panel

The Control Panel (Figure 13-11) provides options for changing operating modes, selecting setpoint pre-
positions, fine tuning setpoints, and toggling virtual switches. The setpoints for AVR, FCR, FVR, var, and
PF are displayed, as well as Alarm status, PSS status, Null Balance status, and Grid Code Mode.

Start/Stop Mode Setpoints Virtual Switches
[ stat | [ stop | Start AVR Switch 1
® Stop FCR [ open | [ Close |
FVR
AVR/Manual Mode Switch 2
var
[ AvR | [ Manual ® AVR PE [ open | [ Close |
Manual
FCRIFVR Mod Setpoint Fine Adjust Switch 3
ode R .
Raise 0.125 % Lower Qpen Close
| FCR | | VR ® FCR _ | p | | |
FVR Setpoint Return Switch 4
var/PF Mode Return | Open | | Close |
[ of | ®of Setpoint Limits Switch 5
var var Upper Lower | Qpen | | Close | @
PF PF
Alarm Status Switch 6
Setpoint Pre-position :
? P o @ Active | open | [ Close |
Setl @ Pre-position 1
Set2 Pre-position 2 sE S.tatus
Setd @ Pre-position 3 Active
Grid Code Mode MNull Bélance Status
Grid Code Enabled Active
APC Active
APC Remote Comm Active
APC Remote Comm Fail
LFSM Active
LVRT Active
LVRT Remote Comm Active
LWVRT Remote Comm Fail

Figure 13-11. Control Panel
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Start/Stop Mode: Two indicators show the start/stop mode of the DECS-250. When a mode is active, its
corresponding indicator changes from gray to green. To select the DECS-250 Start status, click the Start
button. Click the Stop button to select DECS-250 Stop status.

AVR/Manual Mode: AVR and Manual Mode status is reported by two indicators. When a mode is active,
its corresponding indicator changes from gray to green. AVR mode is selected by clicking the AVR button
and manual mode is selected by clicking the Manual button.

FCR/FVR Mode: FCR and FVR mode status is reported by two indicators. When a mode is active, its
corresponding indicator changes from gray to green. FCR mode is selected by clicking the FCR button
and FVR mode is selected by clicking the FVR button.

Var/PF Mode: Three indicators report whether Var mode, Power Factor mode, or neither mode is active.
When a mode is active, its corresponding indicator changes from gray to green. When neither mode is
active, the Off indicator changes from gray to green. Var mode is enabled by clicking the var button and
Power Factor mode is enabled by clicking the PF button. Neither mode is enabled by clicking the Off
button. Only one mode can be enabled at any time.

Setpoint Pre-position: A control button and indicator is provided for the three setpoint pre-positions.
Clicking the Set 1 button adjusts the excitation setpoint to the Pre-position 1 value and changes the Pre-
position 1 indicator to green. Pre-positions 2 and 3 are selected by clicking either the Set 2 or Set 3
button.

Grid Code Mode: These eight indicators change from gray to green to indicate various grid code status.

Setpoints: Five status fields display the active setpoints for AVR mode, FCR mode, FVR mode, var
mode, and Power Factor mode. These active setpoints, represented by a yellow font, are not to be
confused with metered analog values which are represented by a green font throughout
BESTCOMSPIus. For details on operating setpoint settings, see the Regulation chapter.

Setpoint Fine Adjust: Clicking the Raise button increases the active operating setpoint. Clicking the
Lower button decreases the active operating setpoint. The raise and lower increment is directly
proportional to the adjustment range and inversely proportional to the traverse rate.

Setpoint Return: Clicking the Return button changes the active operating setpoint back to the original
value before it was adjusted.

Setpoint Limits: The Upper indicator changes from gray to green when the upper setpoint limit threshold
has been exceeded. The Lower indicator changes from gray to green when the lower setpoint limit
threshold has been exceeded.

Alarm Status: The Alarm Status indicator changes from gray to green when there is an active alarm.
PSS Status: The PSS Status indicator changes from gray to green when the PSS is active.

Null Balance: The Null Balance indicator changes from gray to green when the setpoint of the inactive
operating modes (AVR, FCR, FVR, var, and PF) match the setpoint of the active mode.

Virtual Switches: These buttons control the open or closed status of the six virtual switches. Clicking the
Open button sets the switch to the open position and changes the switch indicator to gray. Clicking the
Close button sets the switch to the closed position and changes the switch indicator to red. A dialog will
appear asking if you are sure you want to open or close the switch.

Metering Summary

BESTCOMSPIus Navigation Path: Metering Explorer, Summary

HMI Navigation Path: Not available via HMI

All of the metering values displayed on the individual, previously-described metering screens are
consolidated on the metering summary screen. Primary- and per-unit values are available. Figure 13-12

illustrates the primary-values metering summary screen. The primary- and per-unit metering summary
screens are available only in BESTCOMSPlus.

DECS-250 Metering
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0.00 v

—0. 04 mA
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Faositive Sequence(A)
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FSS Cutput

Slip Frequency

Slip Angle

Yaoltage Difference
WA

laux

Tracking Error

Internal Track Status
External Track Status
Mull Balance Status

Status Indication

Figure 13-12. Metering Summary Screen

Status indication is provided for DECS-250 system functions, inputs, outputs, network load share, grid
code, configurable protection, alarms, and the real-time clock.

System Status

BESTCOMSPIus Navigation Path: Metering Explorer, Status, System Status
HMI Navigation Path: Metering Explorer, Status, System Status

When any of the system functions illustrated in Figure 13-13 are active, the corresponding indicator

changes from gray to green. An inactive function is represented by a gray indicator.

System Status
OEL
UEL
SCL
var Limiter
Underfrequency VHz
Voltage Matching
Manual FCR Only
Droop Disable

Cross Current Disable
Line Drop Disable

@ Parallel Comp
Secondary DECS

Network Load Share Disable

Soft Start Secondary Group
PSS Secondary Group Active

OEL Secondary Group

UEL Secondary Group

SCL Secondary Group
Protection Secondary Group
Gains Secondary Group
Pre-position

var Limiter Secondary Group
var Active

PF Active

Auto Enable

Manual Enable

PSS Active

Programmable Alamm 1
Programmable Alarm 2
Programmable Alarm 3
Programmable Alarm 4
Programmable Alarm 5
Programmable Alarm 6
Prograrmmable Alarm 7
Programmable Alarm 3
Programmable Alarm
Prograrmmable Alarm 10
Programmable Alarm 11
Programmable Alarm 12
Programmable Alarm 13
Programmable Alarm 14
Prograrmmable Alarm 15
Programmable Alarm 16

Metering

Figure 13-13. System Status Indication Screen
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Inputs

BESTCOMSPIus Navigation Path: Metering Explorer, Status, Inputs
HMI Navigation Path: Metering Explorer, Status, Inputs
Status annunciation is provided for the DECS-250 and optional Contact Expansion Module (CEM-125,

CEM-2020, or CEM-2020H) inputs. Annunciation is also provided for the optional Analog Expansion
Module (AEM-2020) inputs.

DECS-250 Contact Inputs

Status indication for the DECS-250’s 16 contact sensing inputs is provided on the BESTCOMSPIus
contact inputs screen illustrated in Figure 13-14. An indicator changes from gray to red when a closed
contact is sensed at the corresponding input.

Contact Inputs
Start Input
Stop Input
INPUT 1
INPUT 2
INPUT 3
INPUT 4
INPUT 5
INPUT 6
INPUT 7
INPUT 8
INPUT 9
INPUT 10
INPUT 11
INPUT 12
INPUT 13
INPUT 14

Figure 13-14. DECS-250 Contact Inputs Status Indication Screen
CEM-125, CEM-2020, or CEM-2020H Contact Inputs

The status of the 10 contact sensing inputs of the optional contact expansion module is provided on the
BESTCOMSPIus remote contact inputs screen. See the Contact Expansion Module chapter of this
manual for a description and illustration of this screen.

AEM-2020 Inputs

Status annunciations for the optional AEM-2020 Analog Expansion Module’s analog, RTD, thermocouple,
and analog metering inputs are provided on the BESTCOMSPIus remote analog inputs, remote RTD
inputs, remote thermocouple inputs, and remote analog input values screens. These screens are
described and illustrated in the Analog Expansion Module chapter of this manual.

Outputs

BESTCOMSPIus Navigation Path: Metering Explorer, Status, Outputs
HMI Navigation Path: Metering Explorer, Status, Outputs
Status annunciation is provided for the DECS-250 contact outputs and optional Contact Expansion

Module (CEM-125, CEM-2020, or CEM-2020H) contact outputs. Annunciation is also provided for the
optional Analog Expansion Module (AEM-2020) analog outputs.

DECS-250 Contact Outputs

Status indication for the DECS-250’s Watchdog and 11 contact outputs is provided on the
BESTCOMSPIus contact outputs screen illustrated in Figure 13-15. An indicator changes from gray to
green when the corresponding output changes state (Watchdog output) or closes (Output 1 through 11).

DECS-250 Metering



13-10

Contact Expansion Module Contact Outputs

9440300990

The status of the contact outputs of the optional contact expansion module is provided on the
BESTCOMSPIus remote contact inputs screen. See the Contact Expansion Module chapter of this
manual for a description and illustration of this screen.

AEM-2020 Analog Outputs

Metering and status indications provided by the optional AEM-2020 Analog Expansion Module are shown

on the BESTCOMSPIus remote analog outputs screen. This screen is described and illustrated in the
Analog Expansion Module chapter of this manual.

Contact Outputs

@ Watchdog Output
OUTPUT1
OUTPUT 2

@ OUTPUT 3

@ OUTPUT 4

® OUTPUT 5
OUTPUT &
OUTPUT 7
OUTPUT &
OUTPUT 9
OUTPUT 10
OUTPUT 1

Figure 13-15. DECS-250 Contact Outputs Status Indication Screen

Network Load Share

The screen shown in Figure 13-16 reports the error percent, reactive current, NLS average reactive

current, and number of generators online. The status indicators change from gray to green when a status

is active.

The Error percent is the deviation of the unit’s reactive current from the system average. The NLS

Average Reactive Current is the average of the reactive current of every unit in the system. Generators

Online is the number of units actively load sharing.

NLS Status
0.0 % Error Percent
0.000 pu Reactive Current
0.000 pu NLS Average Reactive Current
0 Generators Online

Metwork Load Share Active
Network Load Share Config Mismatch
Network Load Share Config ID Missing

Enable Status
Network Load Share D 1 Enabled
Network Load Share ID 2 Enabled
Network Load Share ID 3 Enabled
Network Load Share |D 4 Enabled
Network Load Share D 5 Enabled
Network Load Share |D 6 Enabled

@ Network Load Share |D 7 Enabled

& Network Load Share ID & Enabled
Network Load Share D $ Enabled
Network Load Share D 10 Enabled
Network Load Share ID 11 Enabled
Network Load Share ID 12 Enabled
Network Load Share D 13 Enabled
Network Load Share D 14 Enabled
Network Load Share ID 15 Enabled
Network Load Share ID 16 Enabled

Receiving Status

Network Load Share Receiving ID 1
Network Load Share Receiving ID 2
Network Load Share Receiving ID 3
Metwork Load Share Receiving ID 4
Network Load Share Receiving ID5
Network Load Share Receiving ID 6
Network Load Share Receiving ID 7
Network Load Share Receiving ID 8
Metwork Load Share Receiving ID S
Network Load Share Receiving ID 10
Network Load Share Receiving ID 11
Network Load Share Receiving ID 12
Metwork Load Share Receiving ID 13
Network Load Share Receiving ID 14
Network Load Share Receiving ID 15
Network Load Share Receiving ID 16

Figure 13-16. NLS Status Screen
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Grid Code

BESTCOMSPIus Navigation Path: Metering Explorer, Status, Grid Code
HMI Navigation Path: Metering Explorer, Status, Grid Code

13-11

Metering and status related to grid code is shown on this screen (Figure 13-17). Indicators change from
gray to green when the status is true.

Grid Code Status

Metering Power Watts
Metering Power Vars
Grid Code State

Test Signal

W@ Grid Code Enabled
4 Grid Code Disable from logic

Grid Connection Status

Grid Connection State

Grid Disconnect Flag

Grid Connect Voltage Timer
Grid Connect Frequency Timer
Grid Disconnect Timer

Grid Reconnect Timer

@ GCC Disabled

@ GCC Continuous Operation
@ GCC Timing For Disconnect
@ GCC Disconnect Timed Out
@ GCC Freq Low Timing

{8 GCC Freq High Timing

@ GCCValtage Low Timing

i GCC Voltage High Timing
@ GCC Out of Range Timing

4 GCC Disconnected

@ GCC Timing for Reconnect

Active Power Cantrol

Reference

APCPI Error
APC Output
APC P Desired
APC Mode
LFSM Mode

@ APC Active

@ APC Enable

{8 APC Bridge Active

4 APC Bridge Enable

@ APC Bridge Disable from logic
@ APCModbus Comm Fail

{ APC Remote Comm Active

4 APC Remote Comm Fail

{8 APC Disable from logic

@ APC Output Limit

@ Freeze APC Qutput from logic
@ Power Level 1 Select from logic
@ Power Level 2 Select from logic
) Power Level 4 Select from logic
@ Power Level 3 Select from logic
4 LFSM Active

@ LFSM Enable

@ LFSM Disable from logic

{8 LFSM Narmal Operation

4 LFSM Under Frequency Active
@ LFSM Over Frequency Active
@ LFSM Recovery Active

APC Pl Integrator State

Remote LFSM Status
Modbus adjustment
Modbus Comm Fail Timer

Reactive Power Control

LVRT Q Desired

LVRT Output

LVRT Mode

Remote LVRT Status
Modbus Comm Fail Timer

@ LVRT Active

LVRT Enable

@ LVRT Bridge Active

{ LVRT Bridge Enable

4 LVRT Bridge Disable from logic
@ LVRT Modbus Comm Fail

{ LVRT Disable from logic

LVRT Remote Fail Mode

LVRT Remote Fail Mode from logic
4 LVRT Remote Comm Active

@ LVRT Remote Comm Fail

{8 Freeze LVRT Qutput from logic

Q(PF) Status

Reference

Modbus adjustment
@ Mode Selected from logic

Q(Voltage Limit) Status

Reference
- Modbus adjustment
@ Mode Selected from logic
Q(U) Status

Reference

Modbus adjustment
@ Mode Selected from logic

Q(P) Status

@ Mode Selected from logic

Q(Third Party) Status

Reference
Modbus adjustment

@ Mode Selected from logic

Configurable Protection

Figure 13-17. Grid Code Status Screen

BESTCOMSPIus Navigation Path: Metering Explorer, Status, Configurable Protection
HMI Navigation Path: Metering Explorer, Status, Configurable Protection

Trip status for the eight configurable, supplemental protection elements is annunciated on the
BESTCOMSPIus configurable protection screen (Figure 13-18). An indicator for each protection
element’s four trip thresholds changes from gray to green when the corresponding trip threshold is

exceeded.

CONF PROT 1

CONF PROT 2

CONF PROT 3

Configurable Protection 1 Threshold 1 Tnp
Configurable Protection 1 Threshold 2 Trip
Configurable Protection 1 Threshold 3 Trip
Configurable Protection 1 Threshold 4 Trip

CONF PROT 5
Configurable Protection 5 Threshold 1 Trip
Configurable Protection 5 Threshold 2 Trip
Configurable Protection 5 Threshold 3 Trip
Configurable Protection 5 Threshold 4 Trip

Configurable Protection 2 Threshold 1 Trip
Configurable Protection 2 Threshold 2 Trip
Configurable Protection 2 Threshold 3 Trip
Configurable Protection 2 Threshold 4 Trip

CONF PROT 6
Configurable Protection 6 Threshold 1 Trip
Configurable Protection 6 Threshold 2 Trip
Configurable Protection 6 Threshold 3 Trip
Configurable Protection 6 Threshold 4 Trip

Configurable Protection 3 Threshold 1 Tnp
Configurable Protection 3 Threshold 2 Trip
Configurable Protection 3 Threshold 3 Trip
Configurable Protection 3 Threshold 4 Trip

CONF PROT 7
Configurable Protection 7 Threshold 1 Trip
Configurable Protection 7 Threshold 2 Trip
Configurable Protection 7 Threshold 3 Trip
Configurable Protection 7 Threshold 4 Trip

NN

Figure 13-18. Configurable Protection Indication Status Screen

Alarms

BESTCOMSPIus Navigation Path: Metering Explorer, Status, Alarms
HMI Navigation Path: Alarms automatically displayed when active

System parameters, communication links, protection functions, and remote inputs/outputs are constantly
monitored for alarm conditions. Active and previously latched alarms are listed on the front panel display

DECS-250 Metering
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and the Alarms screen of BESTCOMSPIus. At the front panel, an inactive alarm is reset by selecting the
alarm and then pressing the Reset pushbutton. A Reset Alarms button on the Alarms screen is clicked to
clear all inactive alarms in BESTCOMSPIus. The BESTCOMSPIus Alarms screen is illustrated in Figure

13-19. All possible DECS-250 alarms are listed below.

Alarms

Reset Alarms

Figure 13-19. DECS-250 Alarm Annunciation and Reset Screen

27P Protection

32 Protection

40Q

59P Protection

810 Protection

81U Protection

AEM Communication Failure
AEM Input 1 Out of Range
AEM Input 1 Threshold 1 Trip
AEM Input 1 Threshold 2 Trip
AEM Input 1 Threshold 3 Trip
AEM Input 1 Threshold 4 Trip
AEM Input 2 Out of Range
AEM Input 2 Threshold 1 Trip
AEM Input 2 Threshold 2 Trip
AEM Input 2 Threshold 3 Trip
AEM Input 2 Threshold 4 Trip
AEM Input 3 Out of Range
AEM Input 3 Threshold 1 Trip
AEM Input 3 Threshold 2 Trip
AEM Input 3 Threshold 3 Trip
AEM Input 3 Threshold 4 Trip
AEM Input 4 Out of Range
AEM Input 4 Threshold 1 Trip
AEM Input 4 Threshold 2 Trip
AEM Input 4 Threshold 3 Trip
AEM Input 4 Threshold 4 Trip
AEM Input 5 Out of Range
AEM Input 5 Threshold 1 Trip
AEM Input 5 Threshold 2 Trip
AEM Input 5 Threshold 3 Trip
AEM Input 5 Threshold 4 Trip
AEM Input 6 Out of Range
AEM Input 6 Threshold 1 Trip
AEM Input 6 Threshold 2 Trip
AEM Input 6 Threshold 3 Trip
AEM Input 6 Threshold 4 Trip

Metering

AEM Input 7 Out of Range

AEM Input 7 Threshold 1 Trip

AEM Input 7 Threshold 2 Trip

AEM Input 7 Threshold 3 Trip

AEM Input 7 Threshold 4 Trip

AEM Input 8 Out of Range

AEM Input 8 Threshold 1 Trip

AEM Input 8 Threshold 2 Trip

AEM Input 8 Threshold 3 Trip

AEM Input 8 Threshold 4 Trip

AEM Output 1 Out of Range

AEM Output 2 Out of Range

AEM Output 3 Out of Range

AEM Output 4 Out of Range

APC Bridge Active

APC Output Limit

APC Remote Comm Fail

CEM Communications Failure

CEM Communications Failure

CEM Hardware Mismatch

Configurable Protection 1 Threshold 1 Trip
Configurable Protection 1 Threshold 2 Trip
Configurable Protection 1 Threshold 3 Trip
Configurable Protection 1 Threshold 4 Trip
Configurable Protection 2 Threshold 1 Trip
Configurable Protection 2 Threshold 2 Trip
Configurable Protection 2 Threshold 3 Trip
Configurable Protection 2 Threshold 4 Trip
Configurable Protection 3 Threshold 1 Trip
Configurable Protection 3 Threshold 2 Trip
Configurable Protection 3 Threshold 3 Trip
Configurable Protection 3 Threshold 4 Trip
Configurable Protection 4 Threshold 1 Trip
Configurable Protection 4 Threshold 2 Trip
Configurable Protection 4 Threshold 3 Trip
Configurable Protection 4 Threshold 4 Trip
Configurable Protection 5 Threshold 1 Trip
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Configurable Protection 5 Threshold 2 Trip
Configurable Protection 5 Threshold 3 Trip
Configurable Protection 5 Threshold 4 Trip
Configurable Protection 6 Threshold 1 Trip
Configurable Protection 6 Threshold 2 Trip
Configurable Protection 6 Threshold 2 Trip
Configurable Protection 6 Threshold 3 Trip
Configurable Protection 6 Threshold 4 Trip
Configurable Protection 7 Threshold 1 Trip
Configurable Protection 7 Threshold 2 Trip
Configurable Protection 7 Threshold 3 Trip
Configurable Protection 7 Threshold 4 Trip
Configurable Protection 8 Threshold 1 Trip
Configurable Protection 8 Threshold 2 Trip
Configurable Protection 8 Threshold 3 Trip
Configurable Protection 8 Threshold 4 Trip
Duplicate AEM

Duplicate CEM

Ethernet Link Lost

Exciter Open Diode

Exciter Shorted Diode

Failed to Build Up Alarm

Field Short Circuit Status

Field Short Circuit Status

Firmware Change

GCC Disconnect Timed Out

GCC Timing for Disconnect

Generator Below 10Hz

IRIG Lost Sync

Loss of Sensing

LVRT Bridge Active

LVRT Remote Comm Fail

RTD Input 1 Out of Range

RTD Input 1 Threshold 1 Trip
RTD Input 1 Threshold 2 Trip
RTD Input 1 Threshold 3 Trip
RTD Input 1 Threshold 4 Trip
RTD Input 2 Out of Range

RTD Input 2 Threshold 1 Trip
RTD Input 2 Threshold 2 Trip
RTD Input 2 Threshold 3 Trip
RTD Input 2 Threshold 4 Trip
RTD Input 3 Out of Range

RTD Input 3 Threshold 1 Trip
RTD Input 3 Threshold 2 Trip
RTD Input 3 Threshold 3 Trip
RTD Input 3 Threshold 4 Trip
RTD Input 4 Out of Range

RTD Input 4 Threshold 1 Trip
RTD Input 4 Threshold 2 Trip
RTD Input 4 Threshold 3 Trip
RTD Input 4 Threshold 4 Trip
RTD Input 5 Out of Range

RTD Input 5 Threshold 1 Trip
RTD Input 5 Threshold 2 Trip
RTD Input 5 Threshold 3 Trip
RTD Input 5 Threshold 4 Trip
RTD Input 6 Out of Range

RTD Input 6 Threshold 1 Trip
RTD Input 6 Threshold 2 Trip
RTD Input 6 Threshold 3 Trip
RTD Input 6 Threshold 4 Trip
RTD Input 7 Out of Range

RTD Input 7 Threshold 1 Trip

No Logic RTD Input 7 Threshold 2 Trip
NTP Sync Lost RTD Input 7 Threshold 3 Trip
OEL RTD Input 7 Threshold 4 Trip

Phase Rotation Mismatch
Power Input Failure
Programmable Alarm 1 Name
Programmable Alarm 10 Name
Programmable Alarm 11 Name
Programmable Alarm 12 Name
Programmable Alarm 13 Name
Programmable Alarm 14 Name
Programmable Alarm 15 Name
Programmable Alarm 16 Name
Programmable Alarm 2 Name
Programmable Alarm 3 Name
Programmable Alarm 4 Name
Programmable Alarm 5 Name

RTD Input 8 Out of Range

RTD Input 8 Threshold 1 Trip
RTD Input 8 Threshold 2 Trip
RTD Input 8 Threshold 3 Trip
RTD Input 8 Threshold 4 Trip
SCL

Thermocouple 1 Threshold 1 Trip
Thermocouple 1 Threshold 2 Trip
Thermocouple 1 Threshold 3 Trip
Thermocouple 1 Threshold 4 Trip
Thermocouple 2 Threshold 1 Trip
Thermocouple 2 Threshold 2 Trip
Thermocouple 2 Threshold 3 Trip
Thermocouple 2 Threshold 4 Trip

Programmable Alarm 6 Name Transfer Watchdog Alarm
Programmable Alarm 7 Name UEL
Programmable Alarm 8 Name Underfrequency VHz

Programmable Alarm 9 Name
Protection Field Over Current
Protection Field Over Voltage

Unknown NLS Protocol Version
Var Limiter

13-13

Alarm Confiquration

BESTCOMSPIus Navigation Path: Settings Explorer, Alarm Configuration, Alarms
DECS-250 Metering
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Alarms are configured using BESTCOMSP/us. Customize the reporting style of each alarm by choosing
Disabled, Latching, or Non-Latching. Latching alarms are stored in nonvolatile memory and are retained
even when control power to the DECS-250 is lost. Active alarms are shown on the front panel LCD and in
BESTCOMSPIus until they are cleared. Non-latching alarms are cleared when control power is removed.
Disabling an alarm affects only the annunciation of the alarm and not the actual operation of the alarm.
This means that the alarm will still trip when trip conditions are met and the occurrence will appear on the
sequence of events reports.

The BESTCOMSPIus Alarm Settings screen is illustrated in Figure 13-20 below.

Alarm Settings
Alarm Name Report
» - iGeneral Alams -

QEL MNon-Latching
UEL MNan-Latching
SCL MNon-Latching
var Limiter Non-Latching
Underfrequency WHz Non-Latching
PSS Cument Unbalanced Alam MNon-Latching
PSS Power Below Threshold Alarm MNon-Latching
PSS Speed Failed Alam MNan-Latching
PSS Voltage Limit Alam MNon-Latching
PSS Voltage Unbalanced Alam MNon-Latching
Gen Breaker Fail To Open Non-Latching
Gen Breaker Fail To Close MNon-Latching
Sync Failed Alamm Latching
Failed To Build Up Alam Latching
Transfer Watchdog Alamm MNon-Latching
Crowbar Activated MNon-Latching
IFM Failed Latching
Phase Rotation Mismatch MNon-Latching
Field Short Circuit Status Non-Latching M

Figure 13-20. Alarm Settings Screen

User-Programmable Alarms

BESTCOMSPIus Navigation Path: Settings Explorer, Alarm Configuration, User Programmable Alarms

Sixteen user programmable alarms are available. User alarm labels are entered on the User
Programmable Alarms screen (Figure 13-21). If the trip condition exists for the duration of the Activation
Delay, the alarm is tripped. When active, the label of a user programmable alarm is displayed on the
BESTCOMSPIus Alarms screen, on the front panel display, and in the sequence of events reports.

Each alarm provides a logic output that can be connected to a physical output or other logic input using
BESTIlogic™ Plus Programmable Logic. Refer to the BES TlogicPlus chapter for more information on
setting up alarm logic.

Retrieving Alarm Information

Alarms are displayed in the sequence of events reports. Alarms are automatically shown on the front
panel display when active. To view active alarms using BESTCOMSPIus, use the Metering Explorer to
open the Status, Alarms screen. See the Metering chapter for more information.

Reseftting Alarms

A BESTlogicPlus expression can be used to reset the alarms. Use the Settings Explorer within
BESTCOMSPIus to open the BESTlogicPlus Programmable Logic screen. Select the ALARM_RESET
logic block from the list of Elements. Use the drag and drop method to connect a variable or series of
variables to the Reset input. When this input is set TRUE, this element resets all active alarms. Refer to
the BESTlogicPlus chapter for more information.

Metering DECS-250
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User Programmable Alarms

User Programmable Alarm #1
Label Text

|ngrammab\e Aarm 1 Name| |

Activation Delay (5]

b

User Programmable Alarm #5
Label Text

|ngrammab\e Alam 5 Name

Activation Delay (s)

b

User Programmable Alarm #9
Label Text

|ngrammab\e Alam 9 Name

Activation Delay (=)

User Programmable Alarm #13
Label Text

|ngrammah\e Alam 13 Name

Activation Delay (s)

User Programmable Alarm #2
Label Text

|F‘rngrammah|e Alam 2 Name

Activation Delay (s)

b

User Programmable Alarm #6
Label Text

|Programmable Alam & Name

Activation Delay (s)

L 1]

User Programmable Alarm #10
Label Text

|Pr0grammable Alarm 10 Name

Activation Delay (s)

User Programmable Alarm #14
Label Text

|ngrammable Alarm 14 Name

Activation Delay (s)

User Programmable Alarm #3
Label Text

User Programmable Alarm #4
Label Text

|ngrammable Alarm 3 Name

‘ngrammable Alam 4 Name

Activation Delay (=)

b

User Programmable Alarm #7
Label Text

Activation Delay (s)

o]

User Programmable Alarm #8
Label Text

|ngrammable Alam 7 Name

‘ngrammable Alam 8 Name

Activation Delay (s)

[

User Programmable Alarm #11
Label Text

Activation Delay (s)

b ]

User Programmable Alarm #12
Label Text

|ngrammable Alarm 11 Name

‘ngrammable Alam 12 Name

Activation Delay (s)

User Programmable Alarm #15
Label Text

Activation Delay (=)

User Programmable Alarm #16
Label Text

|ngrammah|e Alarm 15 Name

‘ngrammable Alam 16 Name

Activation Delay (s)

Activation Delay (s)

Real-Time Clock

BESTCOMSPIus Navigation Path: Metering Explorer, Status, Real Time Clock

Figure 13-21. User Programmable Alarms Screen

HMI Navigation Path: Metering Explorer, Status, Real Time Clock

The DECS-250 time and date is displayed and adjusted on the BESTCOMSPJus Real-Time Clock screen
(Figure 13-22). Manual adjustment of the DECS-250 clock is made by clicking the Edit button. This

displays a window where the DECS-250 time and date can be adjusted manually or according to the
connected PC clock’s date and time.

Advanced clock settings such as time and date format, daylight saving time, network time protocol, and
IRIG are described in the Timekeeping chapter of this manual.

Real Time Clock

20:49:03 Time
2013-06-04 Date
Edit
Figure 13-22. Real-Time Clock Screen
Auto Export Metering

Found under the Tools menu, the auto export metering function is an automated method for saving
multiple metering data files at specific intervals over a period of time while connected to a DECS-250. The
user specifies the Number of Exports and the Interval between each export. Enter a base filename for the
metering data and a folder in which to save. The exports are counted and the count number will be
appended to the base filename, making each filename unique. The first export is performed immediately
after clicking the Start button. Figure 13-23 illustrates the Auto Export Metering screen.

DECS-250

Metering
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Metering

9440300990

-
18 Auto Export Metering

This will automatically export metering data on a specific interval.
Enter an interval time in minutes (5-60) that the export will happen.
Enter the number of exports to perform (1-300).

Select a base filename and directory.

The export count will be appended to each file.

Auto Export Metering

Interval: Number of Exports:

30 Minutes 10 nlimited

Base Filename:

auto_exp
Directory:
CAUsers\briand\Documents

Tirne Until Next Export

29:20
Total Time Left

4:29:20

lose

E]

Figure 13-23. Auto Export Metering
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14 « Event Recorder

DECS-250 event recorder functions include sequence-of-events recording (SER), data logging
(oscillography), and trending.

Sequence-of-Events Recording

BESTCOMSPIus Navigation Path: Metering Explorer, Reports, Sequence of Events
HMI Navigation Path: Metering Explorer, Reports, Sequence of Events

A sequence of events recorder monitors the internal and external status of the DECS-250. Events are
scanned at four millisecond intervals with 1,023 events stored per record. All changes of state that occur
during each scan are time- and date-stamped. Sequence of events reports are available through
BESTCOMSPIus®.

Any one of over 400 monitored data/status points can be recorded in the sequence of events. All points
are enabled by default. Sequence of Events Setup is illustrated in Figure 14-1.

“Note: Design access is reguired to send these settings to the device.
Select events that will be logged in the Sequence of Events log

-- Alarms
-- Status

-- Protection
&[] Control

Figure 14-1. Sequence of Events Setup

Data Logging

BESTCOMSPIus Navigation Path: Settings Explorer, Report Configuration, Data Log
HMI Navigation Path: Settings, Configuration Settings, Data Log

The data logging function of the DECS-250 can record up to 6 oscillography records. DECS-250
oscillography records use the IEEE Standard Common Format for Transient Data Exchange
(COMTRADE). Each record is time- and date-stamped. After 6 records have been recorded, the DECS-
250 begins recording the next record over the oldest record. Because oscillography records are stored in
nonvolatile memory, interruptions in DECS-250 control power will not affect the integrity of the records.
Data log settings are configured in BESTCOMSPIus and illustrated in Figure 14-2 through Figure 14-5.

DECS-250 Event Recorder
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Setup

When oscillography is enabled, the records consist of up to six user-selectable parameters with up to
1,200 data points recorded for each parameter. Data log setup settings are illustrated in Figure 14-2.

A pre-trigger-points setting enables a user-defined number of data points recorded prior to the event
trigger to be included in a data log. The value of this setting affects the duration of the recorded pre-
trigger points, the recorded post-trigger points, and the duration of the post-trigger points. A sample
interval setting establishes the sample rate of the data points recorded. The value of this setting affects
the pre- and post-trigger duration values and the total recording duration for a data log.

Pre-Trigger Points

Pre-Trigger Duration (s)

i

Paost-Trigger Points

i

Post-Trigger Duration (s)

ﬁ

Sample Interval

Log Parameters
Parameter 1

lc : Phase C Cumrent {p.u}

Parameter 2
laux ; Cross Cument Input 4o .u}

Parameter 3
\id ; Field Voltage {p.u}

Parameter 4
V2 : Negative Sequence Voltage {p.u}

Parameter 5
11 : Posttive Sequence Cument {pu}

Parameter &

4.166 b Scloutput : SCL Cortraller Output {p.u}
Total Duration (s)
Figure 14-2. Data Log Setup
Triggers

BESTCOMSPIus Navigation Path: Settings Explorer, Report Configuration, DatalLog
HMI Navigation Path: Settings, Configuration Settings, Data Log

Data logging may be triggered by mode triggers, logic triggers, level triggers, or manually through
BESTCOMSPlus.

Mode Triggers

Mode triggers initiate data logging as a result of an intemal or extemal DECS-250 status change. A data
log can be triggered by any of the following status changes:

Start or Stop mode selected

Soft Start mode enabled or disabled
Underfrequency condition

Manual or AVR mode selected

Power Factor or Var mode selected
Limiter active

Voltage matching enabled or disabled
Primary or secondary DECS selected
PSS enabled or disabled

Auto Sync enabled or disabled

FCR or FVR mode selected

Droop mode enabled or disabled
Network Load Share enabled or disabled
Line drop compensation enabled or disabled

Event Recorder DECS-250
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e Test mode enabled or disabled

Mode trigger settings are illustrated in Figure 14-3.

Cross-current compensation enabled or disabled
Grid Code enabled or disabled
APC enabled or disabled

LFSM enabled or disabled
LVRT mode enabled or disabled

14-3

Mode Triggers
Data Log Mode Triggers

Start/Stop Power Factorivar
No Trigger ~ No Trigger

Soft Start Limiters

No Trigger hd No Trigger

Underfrequency Voltage Matching

No Trigger v No Trigger
AutoManual FrilSec DECS
No Trigger v No Trigger

PSS
~ Ne Trigger
Auto Sync:
~ Ne Trigger
FCRIFVR
~ No Trigger
Droop
~ No Trigger

Network Load Share

No Trigger ~
Line Drop
Ne Trigger ~

Cross Current Comp.

No Trigger v
Grid Code Enable

No Trigger v

APC Enzble

No Trigger ~
LFSM Enable

No Trigger ~
LVRT Mode

No Trigger v
Test

No Trigger v

Level Triggers

Figure 14-3. Data Log Mode Triggers

Level triggering initiates a data log based on the value of an internal variable. The variable can be a
minimum or maximum value and can be specified to trigger a record when the monitored variable crosses
a minimum threshold from above, or a maximum threshold from below. A minimum and maximum
threshold may also be selected for the monitored variable, causing the monitored value to trigger a record
when it rises above its maximum threshold or decreases below its minimum threshold.

Level triggers are configured in BESTCOMSPIus on the Level Triggers tab (Figure 14-4) in the Data Log
area of the Report Configuration. The Level Triggers tab consists of a list of parameters that can be
selected to trigger a data log. Each parameter has a level trigger enable setting which configures
triggering of a data log when the parameter increases above the upper threshold setting or decreases
below the lower threshold setting. The parameters available to trigger a data log are listed below.

Level Triggers

Awiliary Voltage Input

AVR PID Error Signal Input

Comp. Frequency Deviation (pu*1000)

e APC desired reference

e APC error

APC output

APC state

Auxiliary voltage input
AVR output

Bus frequency
Bus voltage

DECS-250

Lower Threshold Upper Threshold Level Trigger Enable

[0.00 | [0.00 No Trigger ~
AVR Output

Lower Threshold Upper Threshold Level Trigger Enable

0.00 | [0.00 No Trigger v

Lower Threshold Upper Threshold Level Trigger Enable

0.00 | [000 No Trigger v
Bus Frequency (Hz)

Lower Threshold Upper Threshold Level Trigger Enable

0.00 | [000 No Trigger v
Bus Voltage

Lower Threshold Upper Threshold Level Trigger Enable

0.00 | [000 | No Trigger v

Lower Threshold Upper Threshold Level Trigger Enable

0.00 | (000 | No Trigger v
Control Output

Lover Threshold Upper Threshold Level Trigger Enable

i) 000 No Jriger x

AVR PID error signal input

Comp. frequency deviation

Positive Sequence Current
Lower Threshold Upper Threshold

0.00 | [0.00

Positive Sequence Voltage

Lower Threshold Upper Threshold
0.00 | [0.00

PSS Electrical Power

Lower Threshold Upper Threshold
0.00 | [0.00

PSS Filtered Mech. Power

Lower Threshold Upper Threshold
0.00 | [0.00

PSS Final Output

Lower Threshold Upper Threshold
0.00 | [0.00

PSS Lead-Lag #1

Lower Threshold Upper Threshold
0.00 | [0.00

PSS Lead-Lag #2

Lower Threshold Upper Threshold
0.00 0.00

Level Trigger Enable

No Tiigger

Level Trigger Enable

Mo Trigger

Level Trigger Enable

No Trgger

Level Trigger Enable

No Trigger

Level Trigger Enable

Na Trigger

Level Trigger Enable

No Trigger

Level Trigger Enable

No Trigger

APC Desired Reference

Lower Threshold Upper Threshald Level Trigger Enable

0.00 | [0.00 No Trigger v
APG Output

Lower Threshold Upper Threshold Level Trigger Enable

0.00 | [0.00 No Trigger v
APG Error

Lower Threshold Upper Threshold Level Trigger Enable

0.00 ] [0.00 No Trigger v
APG State

Lower Threshold Upper Threshald Level Trigger Enable

0.00 ] [0.00 No Trigger v
LVRT Reference

Lower Threshold Upper Threshald Level Trigger Enable

0.00 ] [0.00 No Trigger ~

LVRT Desired Reference
Lower Threshold

Upper Threshold

Level Trigger Enable

0.00 | [0.00

No Trigger -

Figure 14-4. Data Log Level Triggers

Control output
Cross current input
Droop

FCR error

FCR output

FCR state

Field current

Field voltage
Frequency response
FVR error

Event Recorder
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FVR output

FVR state

Generator apparent power
Generator average current
Generator average voltage
Generator current la
Generator current Ib
Generator current Ic
Generator frequency
Generator power factor
Generator reactive power
Generator real power
Generator voltage Vab
Generator voltage Vbc
Generator voltage Vca
Internal State

LVRT desired reference
LVRT reference

Negative sequence current

9440300990

PSS lead/lag #2
PSS lead/lag #3
PSS lead/lag #4
PSS mechanical power

PSS mechanical power LP #1
PSS mechanical power LP #2
PSS mechanical power LP #3
PSS mechanical power LP #4

PSS post-limit output
PSS power HP #1

PSS pre-limit output
PSS speed HP #1

PSS synthesized speed
PSS terminal voltage
PSS torsional filter #1
PSS torsional filter #2
PSS washed out power
PSS washed out speed
SCL controller output

Negative sequence voltage SCL PF ref.

Network Load Share SCL ref.

Null balance level SCL state

OEL controller output Terminal frequency deviation
OEL ref. Time response

OEL state UEL controller output
Position Indication UEL ref.

Positive sequence current UEL state

Positive sequence voltage Var limit output
Power in Var limit ref

PSS electrical power Var limit state

PSS filtered mech. Power Var/PF error

PSS final output Var/PF output

PSS lead/lag #1 Var/PF state

Logic Triggers

Logic triggering initiates a data log as a result of an internal or external status change. A data log can be
triggered by any combination of alarm, contact output, or contact input state changes. The available logic
triggers are illustrated in Figure 14-5.

Event Recorder DECS-250
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Logic Triggers

Alarm States

Generator Cvervoltage

Disabled

Excess Volts Per Hz
Disabled

Loss Of Field
Disabled

Disabled

Below 10 Hz
Disabled

Failed To Build Up
Disabled

Field Over Voltage
Disabled

Field Over Current
Disabled

OEL
Disabled

LUEL
Disabled

SCL
Disabled

Under Freg Limiter
Disabled

Set Point Upper Limit
Disabled

Set Point Lower Limit
Disabled

Generator Undervoltage

Loss Of Sensing Voltage

EDM Open Diede
Disabled ~

EDM Sherted Dicde

Disabled ~
PS5 Power Below Threshold
Disabled ~

PS5 Volt Unbalanced
Disabled ~

PS5 Current Unbalanced
Disabled ~

PSS Speed Failure

Disabled ~
PSS Voltage Limit Alarm
Disabled ~

GCC Disconnect Timed Out
Disabled ~

APC Remate Trip

Disabled ~
LF5M Active

Disabled ~
LWVRT Active

Disabled ~
LVRT Remote Trip
Disabled ~

Relay Outputs
Watchdog Output
Disabled

Relay1 Output
Disabled

Relay2 Output
Disabled

Relay3 Output
Disabled

Relay4 Output
Disabled

Relays Output
Dizabled

Relayt Output
Dizabled
Relay7 Output
Dizabled

Relayg Output
Dizabled

Relay® Output
Dizabled

Relay 10 Output
Dizabled

Relay11 Output
Dizabled

Contact Inputs
Start Input
Disabled

Stop Input
Disabled

Switch Input
Disabled

Switch2 Input
Disabled

Switch3 Input
Disabled

Switchd Input
Disabled

Switch5 Input
Disabled

Switch6 Input
Disabled
Switch? Input
Disabled

Switch® Input
Disabled

SwitchS Input
Disabled

Switch10 Input
Disabled

Switch11 Input
Disabled

Switch12 Input
Disabled

Switch13 Input
Disabled

Switch14 Input
Disabled

Trending

Figure 14-5. Data Log Logic Triggers

BESTCOMSPIus Navigation Path: Settings Explorer, Report Configuration, Trending
HMI Navigation Path: Settings, Configuration Settings, Trending

The trend log records the activity of DECS-250 parameters over an extended period of time. When

enabled, up to six selectable parameters can be monitored over a user-defined duration ranging from one
to 720 hours. Trend log settings are illustrated in Figure 14-6.

DECS-250

Event Recorder
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Trending Setup

Setup Log Parameters

Enable Parameter 1

Enabled e Mo Level Trigger e

Duration (Hours) Parameter 2
Parameter 3
Mo Level Trigger w
Parameter 4
Mo Level Trigger w
Parameter b
Mo Level Trigger w
Parameter &
Mo Level Trigger w

Figure 14-6. Trend Log Setup

Event Recorder DECS-250
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15 « Power System Stabilizer

The optional (style xPxxxxx), integrated power system stabilizer (PSS) is an IEEE Std 421.5 type
PSS2A/2B/2C, dual-input, “integral of accelerating power” stabilizer that provides supplementary damping
for low-frequency, local-mode oscillations and power system oscillations.

PSS features include user-selectable, speed-only sensing, three-wattmeter power measurement, optional
frequency-based operation, and generator and motor control modes.

Note

Three-phase current sensing is required for PSS.

PSS settings are configured exclusively through the BESTCOMSPIus® interface. These settings are
illustrated in Figure 15-10, Figure 15-11, Figure 15-12, and Figure 15-13.

BESTCOMSPIlus Navigation Path: Settings Explorer, PSS
HMI Navigation Path: Settings, PSS

Supervisory Function and Setting Groups

A supervisory function enables PSS operation only when a sufficient load is applied to the generator. Two
separate groups of PSS settings enable stabilizer operation tailored for two distinct load conditions.

Supervisory Function

When PSS control is enabled, a power-on threshold setting determines the level of power (watts) where
PSS operation is automatically enabled. This threshold is a per-unit setting based on the generator
ratings. (The Configuration chapter of this manual provides information about entering the generator and
system ratings.) A hysteresis setting provides a margin below the power-on threshold so that transient
dips in power (watts) will not disable stabilizer operation. This hysteresis is a per-unit setting based on the
generator ratings.

Setting Groups

When setting group selection is enabled, a threshold setting establishes the power level where the PSS
gain settings are switched from the primary group to the secondary group. After a transfer to the
secondary gain settings, a hysteresis setting determines the level of (decreasing) power where a transfer
back to the primary gain settings will occur.

Theory of Operation

The PSS uses an indirect method of power system stabilization that employs two signals: shaft speed
and electrical power. This method eliminates the undesirable components from the speed signal (such as
noise, lateral shaft run-out, or torsional oscillations) while avoiding a reliance on the difficult-to-measure
mechanical power signal.

PSS function is illustrated by the function blocks and software switches shown in Figure 15-1. This
illustration is also available in BESTCOMSPIus by clicking the PSS Model Info button located on the
Control tab.

DECS-250 Power System Stabilizer
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Figure 15-1. PSS Function Blocks and Software Switches
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Speed Signal
The speed signal is converted to a constant level that is proportional to the shaft speed (frequency).

Two high-pass (frequency washout) filter stages are applied to the resulting signal to remove the average
speed level and produce a speed deviation signal. This ensures that the stabilizer reacts only to changes
in speed and does not permanently alter the generator terminal voltage reference.

The frequency washout filter stages are controlled by time constant settings Tw1 and Tw2. Low-pass
filtering of the speed deviation signal can be enabled or disabled through software switch SSW 0. The
low-pass filter time constant is adjusted by the TI1 setting.

Figure 15-2 shows the high-pass and low-pass filter transfer function blocks in frequency domain form.
(The letter s is used to represent the complex frequency of Laplace operator.)

iDisabIe

Compensated STwi sTwz 1 Washed Out
P —» ‘0/07 >

Frequenc
quency 14+ STy, 14+ 5Ty SSW O Enable 1+ 8T, Speed

P0026-13

PSS Frequency Input Signal
Figure 15-2. Speed Signal

Rotor Frequency Calculation

During steady-state conditions, the terminal frequency of the generator is a good measure of rotor speed.
However, this may not be the case during low frequency transients, due to the voltage drop across the
machine reactance. To compensate for this effect, the DECS-250 first calculates the terminal voltages
and currents. It then adds the voltage drop across the quadrature reactance to the terminal voltages to
obtain internal machine voltages. These voltages are then used to calculate the rotor frequency. This
gives a more accurate measure of rotor speed during low frequency transients when stabilizing action is
required.

The quadrature axis compensation used in the rotor frequency calculation is entered through the
Quadrature Xq setting.

Generator Electrical Power Signal

Figure 15-3 illustrates the operations performed on the power input signal to produce the integral of
electrical power deviation signal.

The generator electrical power output is derived from the generator VT secondary voltages and generator
CT secondary currents applied to the DECS-250. Three-phase current sensing is required for PSS.

The power output is high-pass (washout) filtered to produce the required power deviation signal. If
additional washout filtering is desired, a second high-pass filter can be enabled by software switch SSW
1. The first high-pass filter is controlled by time constant setting Tw3 and the second high-pass filter is
controlled by time constant setting Tw4.

DECS-250 Power System Stabilizer
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SSW 1
STwa STws Enable Tie/ 2H Washed Out
Power —»>| 4./.7 - ™ Power
1+ STW3 1+ STW4 1+ ST|2
[ )
Disable
P0026-14

PSS Power Input Signal
Figure 15-3. Generator Electrical Power Signal

After high-pass filtering, the electrical power signal is integrated and scaled, combining the generator
inertia constant (2H) with the speed signal. Low-pass filtering within the integrator is controlled by time
constant TI2.

Derived Mechanical Power Signal

The speed deviation signal and integral of electrical power deviation signal are combined to produce a
derived, integral of mechanical power signal.

An adjustable gain stage, Kpe, establishes the amplitude of the electrical power input used by the PSS
function.

The derived integral of mechanical power signal is then passed through a mechanical-power, low-pass
filter and ramp tracking filter. The low-pass filter is controlled by time constant TI3 and provides
attenuation of torsional components appearing in the speed input path. The ramp tracking filter produces
a zero, steady-state error to ramp changes in the integral of electric power input signal. This limits the
stabilizer output variation to very low levels for the mechanical power rates of change that are normally
encountered during operation of utility-scale generators. The ramp tracking filter is controlled by time
constant Tr. An exponent consisting of a numerator and denominator is applied to the mechanical power
filter.

Processing of the derived integral of mechanical power signal is illustrated in Figure 15-4.

Washed 1 M-N 1+ sT, Ny Derived
Out P —— Speed
Speed (1+STL3) L+ sT Deviation

+
Kpe P0026-15

Figure 15-4. Derived Mechanical Power Signal

Stabilizing Signal Selection

Figure 15-5 illustrates how software switches SSW 2 and SSW 3 are used to select the stabilizing signal.
Derived speed deviation is selected as the stabilizing signal when the SSW 2 setting is Derived Speed
and the SSW 3 setting is Derived Frequency/Speed. Washed out speed is selected as the stabilizing
signal when the SSW 2 setting is Frequency and the SSW 3 setting is Derived Frequency/Speed.
Washed out power is selected as the stabilizing signal when the SSW 3 setting is Power. (When the SSW
3 setting is Power, the SSW 2 setting has no effect.)

Power System Stabilizer DECS-250
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SSW 2 SSW 3

Derived _
Speed gablhlzmg
Deviation . 'gna

Washed |

Out Speed P0026-19

12-09-04

Washed

Out Power

Figure 15-5. Stabilizing Signal Selection

Torsional Filters

Two torsional filters, shown in Figure 15-6, are available after the stabilizing signal and before the phase
compensation blocks. The torsional filters provide the desired gain reduction at a specified frequency.
The filters compensate the torsional frequency components present in the input signal.

ssw4 [ 2 SsSW5 [ >
Stabilizing Enable] S~ + 22anS +w, Enable| S° + 22anS +Ww, Phase
— e — o o
Signal 2 2 2 2 Compensation
g Disable S+ ZZdW”S + W” Disable S+ 2denS + Wn
P0026-20
12-09-04

Figure 15-6. Torsional Filters

Software switch SSW 4 enables and disables torsional filter 1 and SSW 5 enables and disables torsional
filter 2.

Torsional filters 1 and 2 are controlled by a zeta numerator (Zeta Num), zeta denominator (Zeta Den),
and a frequency response parameter (Wn).

Phase Compensation

The derived speed signal is modified before it is applied to the voltage regulator input. Filtering of the
signal provides phase lead at the electromechanical frequencies of interest (0.1 to 5 Hz). The phase lead
requirement is site-specific and is required to compensate for phase lag introduced by the closed-loop
voltage regulator.

Four phase compensation stages are available. Each phase compensation stage has a phase lead time
constant (T1, T3, T5, T7) and a phase lag time constant (T2, T4, T6, T8). Normally, the first two lead-lag
stages are adequate to match the phase compensation requirements of a unit. If needed, the third and
fourth stages may be added through the settings of software switches SSW 6 and SSW 7. Figure 15-7
illustrates the phase compensation stages and associates software switches.

SSW6 SSW7
Stabil.izing 1+sT, 1+sTy _ Exclude . Exclude > PSS Q,tm Befqe
Signal 1+sT, 1+sT, Gain and Limits
Include Include
1+sTs 1+sT; P0026-21
1+s Ts 1+s -I-8 12-09-04

Figure 15-7. Phase Compensation

Washout Filter and Logic Limiter

The output of the phase compensation stages is connected, through a stabilizer gain stage, to the
washout filter and logic limiter.

Software switch SSW 9 enables and bypasses the washout filter and logic limiter. The washout filter has
two time constants: normal and limit (less than normal).

DECS-250 Power System Stabilizer



15-6 9440300990

The logic limiter compares the signal from the washout filter with the logic limiter upper and lower limit
settings. If the counter reaches the set delay time, the time constant for the washout filter changes from
the normal time constant to the limit time constant. When the signal returns to within the specified limits,
the counter resets and the washout filter time constant changes back to the normal time constant.

Figure 15-8 illustrates the washout filter and logic limiter.

Terminal
Voltage Limiter |
P0026-22
Vbss umr 12-13-04
J : VST
VPSSJ_I_MT
\4m7hi
VPSSfLLMT /
Disable
SSwW9 T
Phase Lead S lws /
Bok—— ¥—> —— »  Logic Limiter
Enable 1+s ‘|'v\5
V,
PSS LLMT /
Vlrrl_lo

Figure 15-8. Washout Filter and Logic Limiter

Output Stage

Prior to connecting the stabilizer output signal to the voltage regulator input, adjustable gain and upper
and lower limits are applied. The stabilizer output is connected to the voltage regulator input when the
software switch SSW 10 setting is On. Processing of the stabilizer output signal is illustrated in Figure
15-9.

Terminal Voltage Set-

Point

Vpss_simt
Q /_
+
1 Disable

Generator Ly Ramp
; — o9
Terminal Voltage 1+5Ty, Limiter SSW8

_/

0

Enable

Test signal input of
AVR summing
VPSS_ULMT

/ .
PSS Output On .
Before Gains ——»] Ks . —> PSS Output
and Limits / SSW 10'\

off P0074-80

VPSS_LLMT

Figure 15-9. Output Stage

Terminal Voltage Limiter

Since the PSS operates by modulating the excitation, it may counteract the voltage regulator’s attempts
to maintain terminal voltage within a tolerance band. To avoid creating an overvoltage condition, the PSS
has a terminal voltage limiter (shown in Figure 15-8) that reduces the upper output limit to zero when the

Power System Stabilizer DECS-250
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generator voltage exceeds the terminal voltage setpoint. The terminal voltage limiter is enabled and
disabled by software switch SSW 8. The limit setpoint is normally selected such that the limiter will
eliminate any contribution from the PSS before the timed overvoltage or volts per hertz protection
operates.

The limiter reduces the stabilizer’s upper limit, Vess_uwur, at a fixed rate until zero is reached or
overvoltage is no longer present. The limiter does not reduce the AVR reference below its normal level; it
will not interfere with system voltage control during disturbance conditions. The error signal (terminal
voltage minus the limit start point) is processed through a conventional low-pass filter to reduce the effect
of measurement noise. The low-pass filter is controlled by a time constant.

Configure
Setting Group Logic
Setting Group Logic
Enabled ~
Power Level
Threshold
Hysteresis
Figure 15-10. PSS Configuration Settings
Control
PSS Control
PS5 Contral PSS Model Info..
Enabled ~
Primary Secondary
Supervisory Function Supervisory Function
Power-On Threshold Peower-On Threshold
Power Hysteresis Fower Hysteresis
Software Switch (SSW) Settings Software Switch (SSW) Settings
S5 0 - Speed Low Pass Filter S5 6 - 3rd Lead/Lag Stage S50 - Speed Low Pass Filter SSW 6 - 3rd Lead/Lag Stage
Disabled ~ Exclude ~ Disabled v Exclude ~
S5 1 - Power Washout Filter #2 S5 T - 4th Lead/Lag Stage S5 1 - Power Washout Filter #2 SSW T - 4th Lead/Lag Stage
Disabled ~ Exclude ~ Disabled ~ Exclude ~
SSWw 2 - PSS Signal S5\ & - Term. Veltage Limiter SSWw 2 - PSS Signal SSW B - Term. Voltage Limiter
Der. Speed w Disabled w Der. Speed w Disabled w
S5 3 - PSS Signal SSW 9 - Logic Limiter S5 3 - PSS Signal SSW 9 - Logic Limiter
Der. Freq/Speed ~ Disabled ~ Der. Freq/Speed v Disabled ~
SSW 4 - Torsional Filter 1 SSW 10 - PSS Qutput SSW 4 - Torsional Filter 1 SSW 10 - PSS Qutput
Disabled v Off ~ Disabled v Off v
SSW 5 - Torsional Filter 2 SSW 5 - Torsional Filter 2
Disabled ~ Disabled v

Figure 15-11. PSS Control Settings
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Parameter

Primary Secondary

Low-Pass/Ramp Tracking Low-Pass/Ramp Tracking

TI1 - Time Const. (s) Tr - Time Caonst. (s) TI1 - Time Const. (s) Tr - Time Const. (3)

[0 | [050 |
TI2 - Time Const. (s) M - Num Exp. TI2 - Time Const. (s) M - Num Exp.

100 | [ |
TI3 - Time Const. (s) M - Den Exp. TI3 - Time Const. (s) M - Den Exp.

oo | E |
High-Pass Filtering/Integration High-Pass Filtering/integration

Tw1 - Time Const. (s) Twd - Time Const. (s) Tw1 - Time Const. (s) Twd - Time Const. (s)
Twi2 - Time Const. (s) H - Inertia Twi2 - Time Const. (s) H - Inertia

Tw3 - Time Const. (s) Tw3 - Time Const. (s)

Torsional Filters Torsional Filters

Zeta Num 1 Zeta Mum 2 Zeta Mum 1 Zeta Num 2

050 | 050 | 050 | 050 |

Zeta Den 1 Zeta Den 2 Zeta Den 1 Zeta Den 2

[0.25 | |0.25 | 0.25 | [0.25 |

Win 1 Wn 2 Win 1 Wn 2

|42.05 | [42.05 | |42.05 | [42.05 |

Rotor Freq Calculation Rotor Freq Calculation

Quadrature Xg Quadrature Xg

Power Input Power Input

Kpe Kpe

Phase Comp - Time Constants Phase Comp - Time Constants

T1- 15t Phase Lead (5) T5- 3rd Phase Lead (3) T1- 15t Phase Lead (5) T5- 3rd Phase Lead (5)
T2 - 1st Phase Lag (s) TE - 3rd Phase Lag (s) T2 - 1st Phase Lag (s) T6 - 3rd Phase Lag (s)
T3 - 2nd Phase Lead (s) T7 - 4th Phase Lead (s) T3 - Znd Phase Lead (s) T7 - 4th Phase Lead (s)
T4 - 2nd Phase Lag (s) T& - 4th Phase Lag (s) T4 - 2nd Phase Lag (s) T& - 4th Phase Lag (s)

Figure 15-12. PSS Parameter Settings
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Figure 15-13. PSS Output Limiter Settings
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16 » Stability Tuning

Generator stability tuning in the DECS-250 is achieved through the calculation of PID parameters. PID
stands for Proportional, Integral, Derivative. The word proportional indicates that the response of the
DECS-250 output is proportional or relative to the amount of difference observed. Integral means that the
DECS-250 output is proportional to the amount of time that a difference is observed. Integral action
eliminates offset. Derivative means that the DECS-250 output is proportional to the required rate of
excitation change. Derivative action avoids excitation overshoot.

Caution

All stability tuning must be performed with no load on the system or
equipment damage may occur.

AVR Mode

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Gain, AVR
HMI Navigation Path: Settings, Operating Settings, Gains, AVR Gains

Two sets of PID settings are provided to optimize performance under two distinct operating conditions,
such as with the power system stabilizer (PSS) in or out of service. A fast controller provides optimum
transient performance with the PSS in service while a slower controller can provide improved damping of
first swing oscillations when the PSS is offline. BESTCOMSP/us® primary and secondary AVR stability
settings are shown in Figure 16-1.

Predefined Stability Settings

Twenty predefined sets of stability settings are available with the DECS-250. Appropriate PID values are
implemented based on the nominal generator frequency selected (see the Configuration chapter of this
manual) and the combination of generator (T'do) and exciter (Texc) time constants selected from the gain
option list. (The default value for the exciter time constant is the generator time constant divided by six.)

Additional settings are available to remove the effects of noise on numerical differentiation (AVR
derivative time constant Tq) and set the voltage regulator gain level of the PID algorithm (Ka).

Custom Stability Settings

Stability tuning can be tailored for optimum generator transient performance. Selecting a primary gain
option of “custom” enables entry of custom proportional (Kp), integral (Ki), and derivative (Kd) gains.

When tuning the stability gain settings, consider the following guidelines

e |If the transient response has too much overshoot, decrease Kp. If the transient response is too slow,
with little or no overshoot, increase Kp.

e If the time to reach steady-state is too long, increase K.

o If the transient response has too much ringing, increase Ka.

DECS-250 Stability Tuning
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AVR

Primary

AVR

Kp - Proportional Gain
30.000

Ki - Integral Gain
0.000

I

kKd - Denvative Gain
0.000

I

Td - Derivative Time Constant

Ka - Veltage Regulater Gain
100

[Recommended Ka)

i

PID Pre-Settings
Primary Gain Option

Custom - Primary FID Calculator

Auto Tuning
AutoTune

Secondary
AVR
Kp - Proportional Gain
20.000

Ki - Integral Gain
20.000

Kd - Derivative Gain
0.000

I

Td - Dernivative Time Constant

Ka - Voltage Regulator Gain (Recommended Ka)

PID Pre-Settings
Secondary Gain Option

Custom - Secondary PID Calculator

Figure 16-1. AVR Stability Settings

PID Calculator

The PID calculator is accessed by clicking the PID calculator button (Figure 16-1) and is available only
when the primary gain option is “Custom”. The PID calculator (Figure 16-2) calculates the gain
parameters Kp, Ki, and K4 based on the generator time constants (T’do) and exciter time constant (Te). If
the exciter time constant is not known, it can be forced to the default value which is the generator time
constant divided by six. A derivative time constant (Ta) setting field enables the removal of noise effects
on numerical differentiation. A voltage regulator gain (Ka) setting field sets the voltage regulator gain level
of the PID algorithm. Calculated and entered parameters can be applied upon closure of the PID

calculator.

Generator information appears in the PID Record List where records can be added or removed.

A group of settings can be saved with a unique name and added to a list of gain setting records available
for application. Upon completion of stability tuning, undesired records can be removed from the record

list.

Caution

equipment damage.

Calculated or user-defined PID values are to be implemented only
after their suitability for the application has been verified by the user.
Incorrect PID numbers can result in poor system performance or

Stability Tuning
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Primary PID Calculator

Excitation Control Data

Generator Infermation

(R

Tdo - Gen. Time Constant
200 ~
[ Use Default Exciter Time Constant

Te - Exciter Time Constant
033 ~

PID Record List

Generator Information Ep K Kd Td

Gain Parameters

Kp - Proportional Gain

Ki - Integral Gain

Kd - Derivative Gain

Td - Derivative Time Constant

0.100 Ka - Voltage Regulator Gain

Add Record Remove Record

Apply Gain Parameters Close

16-3

Figure 16-2. PID Calculator

Auto Tuning

During commissioning, excitation system parameters may not be known. These unknown variables
traditionally cause the commissioning process to consume large amounts of time and fuel. With the
development of auto tuning, the excitation system parameters are now automatically identified and the
PID gains are calculated using well-developed algorithms. Automatically tuning the PID controller greatly
reduces commissioning time and cost. The auto tuning function is accessed by clicking the Auto Tune
button (Figure 16-1). BESTCOMSPIus must be in Live Mode in order to begin the auto tuning process.
The auto tuning window (Figure 16-3) provides options for choosing the PID Design Mode and the Power
Input Mode. When the desired settings are selected, the Start Auto Tune button is clicked to start the
process. After the process is complete, click the Save PID Gains (Primary) button to save the data.

DECS-250

Caution

PID values calculated by the Auto Tuning function are to be
implemented only after their suitability for the application has been

verified by the user. Incorrect PID numbers can result in poor system
performance or equipment damage.

Stability Tuning
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Figure 16-3. Auto Tuning Window

The File menu contains options for importing, exporting, and printing a graph (.gph) file.

FCR and FVR Modes

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Gain, FCR/FVR
HMI Navigation Path: Settings, Operating Settings, Gains, FCR Gains or FVR Gains

Stability tuning can be tailored for optimum performance when operating in field current regulation or field
voltage regulation mode. BESTCOMSPIus FCR stability settings and FVR stability settings are illustrated
in Figure 16-4.

FCR Mode Stability Settings

The DECS-250 bases its field current output upon the following settings.

The proportional gain (Kp) is multiplied by the error between the field current setpoint and the actual field
current value. Decreasing Kp reduces overshoot in the transient response. Increasing Kp speeds the
transient response.

The integral gain (Ki) is multiplied by the integral of the error between the current setpoint and the actual
field current value. Increasing Ki reduces the time to reach a steady state.

The derivative gain (Kd) is multiplied by the derivative of the error between the current setpoint and the
actual field current value. Increasing Ka reduces ringing in the transient response.

Additional FCR stability settings remove the noise effect on numerical differentiation (derivative time
constant Tq) and set the voltage regulator gain level of the PID algorithm (Ka) with recommended gain
calculation.

Stability Tuning DECS-250
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FVR Mode Stability Settings
The DECS-250 bases its field voltage output upon the following settings.

The proportional gain (Kp) is multiplied by the error between the field voltage setpoint and the actual field
voltage value. Decreasing Kp reduces overshoot in the transient response. Increasing Kp speeds the
transient response.

The integral gain (Ki) is multiplied by the integral of the error between the voltage setpoint and the actual
field voltage value. Increasing Ki reduces the time to reach a steady state.

The derivative gain (Ka) is multiplied by the derivative of the error between the voltage setpoint and the
actual field voltage value. Increasing Kd reduces ringing in the transient response.

Additional FVR stability settings remove the noise effect on numerical differentiation (derivative time
constant Tq) and set the voltage regulator gain level of the PID algorithm (Ka) with recommended gain
calculation.

FCR/FVR

FCR FVR

Kp - Proporticnal Gain Kp - Proportional Gain
10.000 10.000

Ki - Integral Gain Ki - Integral Gain

100.000

50.000

Kd - Derivative Gain
1000

i

Td - Derivative Time Constant

Kd - Derivative Gain
LLLI]

i

Td - Derivative Time Constant

Ka - Voltage Regulator Gain (Recommended Ka) Ka - Voltage Regulator Gain (Recommended Ka)

oo o

i
i
i

Figure 16-4. FCR and FVR Gain Settings

Other Modes and Functions

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Gain, var, PF, OEL, UEL,
SCL, VAR Limiter
HMI Navigation Path: Settings, Operating Settings, Gains, Other Gains

Settings for stability tuning of the Var and Power Factor modes are provided in the DECS-250 along with
settings for stability tuning of limiters, the voltage matching function, and main field voltage response.
Figure 16-5 illustrates these settings as they appear in BESTCOMSP/us.

Var Mode

The integral gain (Ki) adjusts the Var mode integral gain which determines the characteristic of the DECS-
250 dynamic response to a changed var setpoint.

The loop gain (Kg) adjusts the coarse loop-gain level of the PI algorithm for var control.

Power Factor Mode

The integral gain (Ki) adjusts the integral gain which determines the characteristic of the DECS-250
dynamic response to a changed power factor setpoint.

The loop gain (Kg) adjusts the coarse loop-gain level of the Pl algorithm for power factor control.

DECS-250 Stability Tuning
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Overexcitation Limiter (OEL)

The integral gain (Ki) adjusts the rate at which the DECS-250 responds during an overexcitation
condition.

The integral loop gain (Kg) adjusts the coarse loop-gain level of the PI algorithm for the overexcitation
limiter function.

Underexcitation Limiter (UEL)

The integral gain (Ki) adjusts the rate at which the DECS-250 responds during an underexcitation
condition.

The loop gain (Kg) adjusts the coarse loop-gain level of the Pl algorithm for the underexcitation limiter
function.

Stator Current Limiter (SCL)
The integral gain (Ki) adjusts the rate at which the DECS-250 limits stator current.

The loop gain (Kg) adjusts the coarse loop-gain level of the Pl algorithm for the stator current limiter
function.

Var Limiter
The integral gain (Ki) adjusts the rate at which the DECS-250 limits reactive power.

The loop gain (Kg) adjusts the coarse loop-gain level of the PID algorithm for the reactive power limiter
function.

Voltage Matching

The integral gain (Ki) adjusts the rate at which the DECS-250 matches the generator voltage to the bus
voltage.

var, PF, OEL, UEL, SCL, var Limiter

var OEL SCL Voltage Matching
Ki - Integral Gain Ki - Integral Gain Ki - Integral Gain Kg - Loop Gain
0.100 [10.000 | [1.000 | |0.050 |
Kg - Loop Gain Kg - Loop Gain Kg - Loop Gain

1.000 [0.100 | [0:200 |

PF UEL varL

Ki - Integral Gain Ki - Integral Gain Ki - Integral Gain

0.100 [0.100 | [10.000 |

Kg - Loop Gain Kg - Loop Gain Kg - Loop Gain

1.000 |0.500 | [1.000 |

Stability Tuning

Figure 16-5. Other Mode and Function Gain Settings
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17 « Mounting

As delivered, the DECS-250 is configured for projection (wall) mounting. Front panel mounting is possible
with an optional escutcheon kit. Kits are supplied with an escutcheon and screws for securing the
escutcheon to the DECS-250. Request part number 9440311101. This kit is suitable for new installations
and when replacing a DECS-200 with the DECS-250.

Mounting Considerations

DECS-250 heat sink orientation necessitates vertical mounting for maximum cooling. Any other mounting
angle will reduce heat dissipation and possibly lead to premature failure of critical components.

The DECS-250 may be mounted anywhere the ambient temperature does not exceed the maximum
operating temperature as listed in the Specifications chapter.

Caution

This device is not intended for exposure to caustic environments. If operated
in such an environment, the device must be housed in an enclosure that
shields it from exposure to all caustic elements.

Projection Mounting

Figure 17-1 illustrates the mounting dimensions for projection (wall) mounting of the DECS-250.

Behind-the-Panel Mounting

Figure 17-2 shows the front dimensions of the optional escutcheon mounting plate for the DECS-250.
Panel cutting and drilling dimensions for panel mounting are shown in Figure 17-3.

DECS-250 Mounting
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18 * Terminals and Connectors

DECS-250 terminals and connectors are located on the left side panel, front panel, and right side panel.
DECS-250 terminals consist of single-row, multiple-pin headers that mate with removable connectors
wired by the user. DECS-250 connectors vary according to their function and the specified options.

Overview

Figure 18-1 illustrates the left side panel terminals and Figure 18-2 illustrates the right side connectors
and terminals. For clarity, these illustrations do not show the connectors plugged into the terminals.
Locator letters in each illustration correspond to the terminal block and connector descriptions in Table
18-1 and Table 18-2. The front-panel USB jack is illustrated and described in the Controls and Indicators
chapter of this manual.

Note

DECS-250 units with hardware versions prior to Rev K are not
equipped with the ground terminal on the power connector (locator D
in Figure 18-1). As a result, the numbering of terminals from 84 to 95
on the left side panel and 96 to 103 on the right side panel are
decremented by 1 on these units.

DECS-250 Terminals and Connectors
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Figure 18-1. Left Side Panel Terminals
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Table 18-1. Left Side Terminal and Connector Descriptions

18-3

Locator

Description

A

These terminals accept three-phase operating power for the excitation power
stage of the DECS-250. A ground for the operating power connections is
provided at terminal GND.

Excitation power is supplied to the field through the terminals labeled F+ and F-.
The GND terminal serves as the chassis ground for the DECS-250.

These terminals connect to user-supplied current transformers (CTs) providing
three phases of generator sensing current and a cross-current compensation
signal.

These terminals accept ac and/or dc control power to enable DECS-250
operation. A ground terminal is also provided.

Three-phase generator and bus sensing voltage, obtained from user-supplied
voltage transformers (VTs), connect to these terminals.

A portion of this terminal block accepts an external analog control signal for
auxiliary control of the regulation setpoint. Terminals I+, |-, V+, and V- are used
for extemal control of the regulation setpoint with the GND terminal serving as a
cable shield connection.

The remaining terminal block pins serve as connections for the Watchdog and
programmable relay outputs 1 through 4.

Relay contact outputs for programmable relay outputs 4 through 11 connect to
these terminals.

Contact inputs for the Start and Stop functions and programmable contact inputs
1 through 4 are applied to these terminals.

Programmable contact inputs 5 through 10 are applied to these terminals.

A portion of these terminal block pins accept connections for programmable
contact inputs 11 through 14.

The remaining terminal block pins serve as connections for RS-485
communication.

DECS-250

Terminals and Connectors
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Figure 18-2. Right Side Connectors and Terminals
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Table 18-2. Right Side Terminal and Connector Descriptions
Locator Description
K A second DECS-250 connects through a standard serial cable to this DB-9 connector

for the purpose of setpoint tracking. Setpoint tracking between a DECS-250 and
DECS-200 is possible.

L This DB-9 connector is provided for PROFIBUS communication (style xxxxxxP) and
the future implementation of other communication protocols. Contact Basler Electric
for protocol availability.

101 - CAN 2 Shield

102 - IRIG +
103 - IRIG -

M Three terminal sets within this block include two CAN communication ports and an
IRIG input. The IRIG terminals connect to an IRIG source for synchronization of
DECS-250 timekeeping with the IRIG source. Both CAN ports are SAE J1939
compliant. CAN 1 is used to connect add-on modules such as the Basler Electric
CEM-125, CEM-2020, CEM-2020H, and AEM-2020. CAN 2 is used to communicate
with a genset engine controller.

The terminal numbers (shown below) are located on the mating side of the
connector.

96 - CAN 1 High
97 - CAN 1 Low
98 - CAN 1 Shield
99 - CAN 2 High
100 - CAN 2 Low

N This optional Ethernet communication port uses the Modbus TCP protocol to provide
remote metering, annunciation, and control. A copper (100Base-T) port (style
xxxxx1x) uses a standard RJ45 jack while a fiber optic (100Base-FX) port (style
xxxxx2x) uses two fiber optic connectors (not shown).

Terminal Types

Spring terminals are supplied on DECS-250 controllers with a style number of xxxSxxx. These removable
connectors secure each wire with a spring-loaded contact.

Compression terminals are supplied for the operating power terminals (locator A), field power output
terminals (locator B), and current sensing terminals (locator C) when a style number of xxxCxxx is
specified. The remaining connectors use spring terminals.

Table 18-3 lists the acceptable wire sizes, strip lengths, and screw torques (compression terminals only)
for each terminal block. The locator letters used in Table 18-3 correspond to the locator letters shown in
Figure 18-1 and Figure 18-2.

Table 18-3. Connector Wiring Specifications

Compression Terminals Spring Terminals
Terminal Maximum Maximum
Block Wire Size Strip Length Screw Torque Strip Length

A B, C 10 AWG 0.4in (10 mm) 6.64 in-lb 0.6 in (15 mm)

10 mm? (solid) (0.75 Nem)

6 mm? (stranded)
D,E,F,G,H, 12 AWG N/A N/A 0.4in (10 mm)
1, J 2.5 mm? (solid

and stranded)

DECS-250

Terminals and Connectors
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Compression Terminals

Spring Terminals

Terminal Maximum Maximum
Block Wire Size Strip Length Screw Torque Strip Length
16 AWG N/A N/A 0.35in (9 mm)

1.5 mm? (solid
and stranded)

Spring terminal connector blocks identified by locators A through J and M are held in place by retaining

clips.

Connectors identified by locators A, B, E, F, G, H, |, and J are keyed to avoid misconnections.

Terminals and Connectors

DECS-250
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19 » Typical Connections

Typical connection diagrams are provided in this chapter as a guide when wiring the DECS-250 for
communication, contact inputs, contact outputs, sensing, and operating power.

Typical connections for shunt powered applications are shown in Figure 19-1. Typical connections for
PMG powered applications are shown in Figure 19-2. Typical connections for station powered

applications

are shown in Figure 19-3. Three-phase-delta voltage sensing connections are shown. The

drawing notes in Figure 19-1, Figure 19-2, and Figure 19-3 correspond to the descriptions found in Table
19-1. The Machine in Figure 19-1, Figure 19-2, and Figure 19-3 represents a generator when in generator

mode and a motor when in motor mode.
Note
Field wires, connected to terminals F+ and F—, must be twisted pair
with approximately one turn per inch for an EMC compliant installation.
Table 19-1. Typical Connection Drawing Descriptions
Locator Description
1 Optional - ICRM (Inrush Current Reduction Module), Basler part number 9387900104.
Operating (bridge) power input. For single-phase power, omit one phase connection. See
Power Inputs or Specifications for operating power ratings.
Caution
2
For redundant applications with a single-phase, 300 Hz Marathon
PMG, only one DECS-250 can be connected to the PMG at a time. In
redundant applications, a contactor should be used for each DECS-
250 power input or equipment damage may occur.
3 Generator voltage sensing input. Potential transformer required if line voltage exceeds 600 Vac.
4 Cross-current compensation input, 1 Aac or 5 Aac.
5 Connections required only if voltage matching, sync-check, or auto synchronizer functions are used.
6 Labels indicate the functions assigned by the default programmable logic to the contact
inputs and output contacts.
7 See Power Inputs or Specifications for control power input ratings.
RS-232 port used for communication with another DECS in a redundant DECS system.
Optional communication port (style xxxxxxP) uses PROFIBUS protocol.
10 IRIG time synchronization input.
11 Ethernet communication port can be copper (style xxxxx1x) or fiber optic (style xxxxx2x) and
uses Modbus communication protocol.
12 Type B USB jack for temporary, local communication.
13 This input/output is unassigned by default if the DECS-250 is not equipped with the optional
PSS (style number xPxxxxx).
If the DECS-250 is providing one end of the J1939 bus, a 120-ohm, 0.5-watt terminating
14 resistor must be installed across terminals 96 (H) and 97 (L) for CAN 1 and 99 (H) and 100
(L) for CAN 2.
15 RS-485 port uses the Modbus RTU protocol for communication with other networked devices.
DECS-250 Typical Connections
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20 - BESTCOMSPIus® Software

BESTCOMSPIus® is a Windows®-based, PC application that provides a user-friendly, graphical user
interface (GUI) for use with Basler Electric communicating products. The name BESTCOMSP/us is an
acronym that stands for Basler Electric Software Tool for Communications, Operations, Maintenance, and
Settings.

BESTCOMSPIus provides the user with a point-and-click means to set and monitor the DECS-250. The
capabilities of BESTCOMSPIus make the configuration of one or several DECS-250 controllers fast and
efficient. A primary advantage of BESTCOMSPlus is that a settings scheme can be created, saved as a
file, and then uploaded to the DECS-250 at the user’s convenience.

BESTCOMSPIus uses plugins allowing the user to manage several different Basler Electric products. The
DECS-250 plugin opens inside the BESTCOMSPIus main shell. The same default logic scheme that is
shipped with the DECS-250 is brought into BESTCOMSPIus by downloading settings and logic from the
DECS-250. This gives the user the option of developing a custom setting file by modifying the default
logic scheme or by building a unique scheme from scratch.

BESTlogic™Plus Programmable Logic is used to program DECS-250 logic for protection elements,
inputs, outputs, alarms, etc. This is accomplished by the drag-and-drop method. The user can drag
elements, components, inputs, and outputs onto the program grid and make connections between them
to create the desired logic scheme.

BESTCOMSPIus also allows for downloading industry-standard COMTRADE files for analysis of stored
oscillography data. Detailed analysis of the oscillography files can be accomplished using BESTdata
software (available at www.basler.com free of charge).

Figure 20-1 illustrates the typical user interface components of the DECS-250 plugin with
BESTCOMSPlus.
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Figure 20-1. Typical User Interface Components

DECS-250 BESTCOMSPIus® Software


http://www.basler.com/

20-2 9440300990

Installation

BESTCOMSPIus® software is built on the Microsoft® .NET Framework. The setup utility that installs
BESTCOMSPIus on your PC also installs the DECS-250 plugin and the required version of .NET
Framework (if not already installed). BESTCOMSPIus operates with systems using Windows® 7 SP1,
Windows 8.1, Windows 10 version 1607 (Anniversary Update) or later and Windows 11. System
recommendations for the .NET Framework and BESTCOMSPIus are listed in Table 20-1.

Table 20-1. System Recommendations for BESTCOMSPIlus and the .NET Framework

System Type Component Recommendation
32/64 bit Processor 2.0 GHz
32/64 bit RAM 1 GB minimum, 2 GB recommended
. ) 200 MB (if .NET Framework is already installed on PC.)
32/64 bit Hard Drive - - -
4.5 GB (if .NET Framework is not already installed on PC.)

To install and run BESTCOMSPIus, a Windows user must have Administrator rights. A Windows user with
limited rights might not be permitted to save files in certain folders.

Install BESTCOMSPIus®

Note

Do not connect a USB cable until setup completes successfully.
Connecting a USB cable before setup is complete may result in
unwanted or unexpected errors.

1. Download BESTCOMSPIus from www.basler.com.

2. Click the installation button for BESTCOMSPIus. The setup utility installs BESTCOMSPlus, the
.NET Framework (if not already installed), the USB driver, and the DECS-250 plugin for
BESTCOMSPIus on your PC.

When BESTCOMSPlus installation is complete, a Basler Electric folder is added to the Windows
programs menu. This folder is accessed by clicking the Windows Start button and then accessing the
Basler Electric folder in the Programs menu. The Basler Electric folder contains an icon that starts
BESTCOMSPIus when clicked.

Connect the DECS-250 and Start BESTCOMSPIlus®

Note that if a DECS-250 is not connected, you will not be able to configure certain Ethernet settings.
Ethernet settings can be changed only when an active USB or Ethemnet connection is present.

Connect a USB Cable

The USB driver was copied to your PC during BESTCOMSPIus® installation and is installed automatically
after powering the DECS-250. USB driver installation progress is shown in the Windows Taskbar area.
Windows will notify you when installation is complete.

Note

In some instances, the Found New Hardware Wizard will prompt you for the
USB driver. If this happens, direct the wizard to the following folder:

C:\Program Files\Basler Electric\USB Connect Driver\

If the USB driver does not install properly, refer to the Maintenance chapter for a troubleshooting
procedure.

BESTCOMSPIus® Software DECS-250
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Connect a USB cable between the PC and your DECS-250. Apply operating power (per style chart in the
Introduction chapter) to the DECS-250 at rear terminals A, B, and C. Wait until the boot sequence is
complete.

Start BESTCOMSPlus®

To start BESTCOMSPlus, click the Start button, point to Programs, Basler Electric, and then click the
BESTCOMSPIus icon. During initial startup, the BESTCOMSPIus Select Language screen is displayed
(Figure 20-2). You can choose to have this screen displayed each time BESTCOMSPI/us is started, or you
can select a preferred language and this screen will be bypassed in the future. Click OK to continue. This
screen can be accessed later by selecting Tools and Select Language from the menu bar.

BESTCOMSPlus® Select Language

Deutsch On BESTCOMSPlus® Startup...
English o) Show Dialog

espariol

francais Use Selected Language
portugués

H () IBAR

oK

Figure 20-2. BESTCOMSPIus Select Language Screen

The BESTCOMSPIus splash screen is shown for a brief time. See Figure 20-3.

®

Basler Electric

BESTCOMSPIus®

Version XX.YY.ZZ

www.basler.com

Copyright © #####, Basler Electric

Figure 20-3. BESTCOMSP/us Splash Screen

The BESTCOMSPIus® platform window opens. Select New Connection from the Communication pull-
down menu and select DECS-250. See Figure 20-4.

DECS-250 BESTCOMSPIus® Software
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12 BESTCOMSPlus®

Flle|Communicatior1 Tools Help

Mew Connection

MNew Device
BE1-11
BE1-700
BE1-FLEX
DECS-150
DECS-250
DECS-450
DGC-2020
DGC-2020E5
DGC-2020HD
IEM-2020
Load Share Module
RTD Medule

Figure 20-4. Communication Pull-Down Menu

The DECS-250 Connection screen shown in Figure 20-5 appears. Select USB Connection and click

Connect.

DECS-250 Connection

(O Ethemet Connection [IP (Address : Port)]
0 0 0 0 2102
® USB Connection
(O Select Device to Connectto
Device Directory
Description  Model ~ Serial Number  |P Address
Delete Edit Add

COM Port

Phone Number

Connect

/ Device Discovery

Scan For Connected
Devices

Ethernet

USB

Default Connect

Figure 20-5. DECS-250 Connection Screen

Establishing Communication

Communication between BESTCOMSP/us and the DECS-250 is established by clicking the Connect
button on the DECS-250 Connection screen (see Figure 20-5) or by clicking the Connect button on the
lower menu bar of the main BESTCOMSPIus screen (Figure 20-1). If you receive an “Unable to Connect
to Device” error message, verify that communications are configured properly. Only one Ethernet

BESTCOMSPIus® Software
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connection is allowed at one time. Download all settings and logic from the device by selecting Download
Settings and Logic from the Communication pull-down menu. BESTCOMSPIus will read all settings and
logic from the DECS-250 and load them into BESTCOMSPIus memory.

Menu Bars

The menu bars are located near the top of the BESTCOMSP/us® screen (see Figure 20-1). The upper
menu bar has five pull-down menus. With the upper menu bar, it is possible to manage settings files,
configure communication settings, upload and download settings and security files, and compare settings
files. The lower menu bar consists of clickable icons. The lower menu bar is used to change
BESTCOMSPIus views, open a settings file, connect/disconnect, preview metering printout, switch to live
mode, and send settings after a change is made when not in live mode.

Upper Menu Bar (BESTCOMSPIus® Shell)
Upper menu bar functions are listed and described in Table 20-2.
Table 20-2. Upper Menu Bar (BESTCOMSPIus® Shell)

Menu Iltem ‘ Description
File
New Create a new settings file
Open Open an existing settings file
Open File As Text Generic file viewer for *.csv, *,txt, etc. files
Close Close settings file
Save Save settings file
Save As Save settings file with a different name
Export To File Save settings as a *.csv file
Print Open the print menu
Properties View properties of a settings file
History View history of a settings file
Recent Files Open a previously opened file
Exit Close BESTCOMSPIus program
Communication
New Connection Choose new device or DECS-250
Close Connection Close communication between
BESTCOMSPIus and DECS-250
Download Settings and Logic from Device Download operational and logic settings from
the device
Upload Settings and Logic to Device Upload operational and logic settings to the
device
Upload Settings to Device Upload operational settings to the device
Upload Logic to Device Upload logic settings to the device
Download Security from Device Download security settings from the device
Upload Security to Device Upload security settings to the device
Configure Ethernet settings
Upload Device Files Upload firmware to the device
Tools
Check for Updates Check for BESTCOMSPIus® updates via the
internet
Select Language Select BESTCOMSPIus language
Set File Password Password protect a settings file

DECS-250 BESTCOMSPIus® Software
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Menu Item Description
Compare Settings Files Compare two settings files
Auto Export Metering Exports metering data on a user-defined
interval
Event Log - View View the BESTCOMSPIus event log
Event Log - Verbose Logging Enable/disable verbose logging
Event Log - Verbose Communication Logging Enable/disable verbose communication logging
Generate Certificate (this function is not Generate a certificate

applicable to the DECS-250)

Accepted Devices (this function is not applicable View and delete accepted devices
to the DECS-250)

Window
Cascade All Cascade all windows
Tile Tile horizontally or vertically
Maximize All Maximize all windows
Help
Check for Updates Check for BESTCOMSPIus® updates via the
internet
Check for Update Settings Enable or change automatic checking for
update
About View general, detailed build, and system
information

Lower Menu Bar (DECS-250 Plugin)
Lower menu bar functions are listed and described in Table 20-3.
Table 20-3. Lower Menu Bar (DECS-250 Plugin)

Menu Button Description

View Enables you to view the Metering Panel, Settings Panel, or Show
Settings Information. Opens and saves workspaces. Customized
workspaces make switching between tasks easier and more efficient.

Open File Opens a saved settings file.

Connect/Disconnect | Opens the DECS-250 Connection screen which enables you to connect
to the DECS-250 via USB or Ethernet. Also used to disconnect a
connected DECS-250.

Preview Metering Displays the Print Preview screen where a preview of the Metering
printout is shown. Click on the printer button to send to a printer.

Export Metering Enables all metering values to be exported into a *.csv file.

Options Displays a drop-down list entitled Live Mode Settings which enables

Live mode where settings are automatically sent to the device in real
time as they are changed.

Send Settings Sends settings to the DECS-250 when BESTCOMSPIus is not operating
in Live Mode. Click on this button after making a setting change to send
the modified setting to the DECS-250.

BESTCOMSPIus® Software DECS-250
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Settings Explorer

The Settings Explorer is a convenient tool within BESTCOMSPIus® used to navigate through the various
settings screens of the DECS-250 plugin. Descriptions of these configuration settings are organized as
follows:

General Settings

Communications

System Parameters

Report Configuration

Operating Settings

PSS

Synchronizer/Voltage Matching

Grid Code Settings

Protection

Programmable Inputs

Programmable Outputs

Alarm Configuration

BESTIogicPlus Programmable Logic

Logic setup will be necessary after making certain setting changes. For more information, refer to the
BESTlogicPlus chapter.

Settings Entry

When entering settings in BESTCOMSPIus, each setting is validated against prescribed limits. Entered
settings that do not conform with the prescribed limits are accepted but flagged as noncompliant. Figure
20-6 illustrates an example of flagged, noncompliant settings (locator A) and the Setting Validation
window (locator B) used to diagnose faulty settings.

E BESTCOMSPIus® - [DECS-250 - SettingsFilel]

1B File Communication Tools Window Help - & X
View~ | [5 OpenFile @ Connect | @ Preview Metering [ ] Export Metering Options
Settings Explorer 2 X | AVR/FCRIFVR Setpoints | - X
[=)- DECS-250 A
Genersl Settings AVR/FCR/FVR Setpoints
Communications
System Parameters Automatic Voltage Regulator (AVR) Field Current Regulator (FCR) Field Voltage Regulator (FVR)
Report Configuration . . .
. Setpoint Setpoint Setpoint
- Operating Settings . ; o
e primary v @ pimary Primary ¥
-~ Setpaint Configure Per Unit Per Unit 0.159 Per Unit
- AVR/FCR/FVR Setpoints
i var/PF Setpoints Min (% of rated) PR o0y e B Gty sed)
i~ Parallel/Line Drop Compensation . . .
- Auto Tracking Mazx (% of rated) Max (% of rated) ) Max (% of rated)
 Starp o
- Gain
- Limiters Traverse Rale () Traverse Rate (s) Traverse Rate (s)
“- Transient Boost El
- PSS - . .
| Synchronizer/Voltage Matching Pre-paosition 1 Pre-position 1 Pre-position 1
Grid Code Settings Setpoint Setpoint Setpoint
prtecien prinar prinar pimay v
Proegrammable Inputs
 Programmable Outputs Ferlucl Per Unit 0.153 Per Unit
- Alarm Configuration Traverse Rate (s) Traverse Rate (s) Traverse Rate (s)
- BESTlogic™Plus Programmable Logic
Mode Mode Mode hd
Setting Walidation a3 x
| & 2Errors|| 2y 1 Warnings || (@) 0 Messages| Revalidate | Click on the Setting Mame link to open the screen the setting is on.
Setting Name: Device Value Error Message
2% DecsSetpoint. ExcCurMinSetpointl imit 0 Cannot validate. One or more supporting settings are invalid.
@ DecsSetpoint.ExcCurMaxSetpointlimit 180.0 DecsSetpoint.ExcCurMaxSetpointLimit. Value 180.0is out of ra
© DecsSetpoint.GenVolSetpoint 155.0 DecsSetpoint.GenVolSetpoint. Value 155.0 is out of range (84 -...
j/ AVR/FCR/FVR Setpoints Setting Information 3/ Setting Validation
DECS-250.0perating Settings.AVR/FCR/FVR Setpoints 2 OFFLINE

Figure 20-6. Flagged, Noncompliant Settings and the Seting Validation Window
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The Setting Validation window, viewed by selecting the Setting Validation tab (locator C), displays three
types of annunciations: errors, warnings, and messages. An error describes a problem such as a setting
that is out of range. A warning describes a condition where supporting settings are invalid, causing other
settings to be noncompliant with the prescribed limits. A message describes a minor setting issue that
was automatically resolved by BESTCOMSPIus. An example of a condition triggering a message is entry
of a settings value with a resolution that exceeds the limit imposed by BESTCOMSP/us. In this situation,
the value is automatically rounded and a message is triggered. Each annunciation lists a hyperlinked
name for the noncompliant setting and an error message describing the issue. Clicking the hyperlinked
setting name takes you to the setting screen with the offending setting. Right-clicking the hyperlinked
setting name will restore the setting to its default value.

Note

It is possible to save a DECS-250 settings file in BESTCOMSPIus with
noncompliant settings. However, it is not possible to upload
noncompliant settings to the DECS-250.

Metering Explorer

The Metering Explorer is used to view real-time system data including generator voltages and currents,
input/output status, alarms, reports, and other parameters. Refer to the Metering chapter for full details
about the Metering Explorer.

Settings File Management

A settings file contains all DECS-250 settings including logic.

A settings file created in BESTCOMSP/us will have one of two file extensions. Settings files created in
version 4.00.00 and later are given an extension of “bst4”. Settings files created in versions prior to
4.00.00 will have an extension of “bstx”.

It is possible to save only the DECS-250 logic displayed on the BESTlogicPlus Programmable Logic
screen as a separate logic library file. This ability is helpful when similar logic is required for several

DECS-250 systems. The file extension of a logic file created in BESTCOMSPIus will be either “bsl4”
(version 4.00.00 and later) or “bsIx” (versions prior to 4.00.00).

It is important to note that settings and logic can be uploaded to the device separately or together, but are
always downloaded together. For more information on logic files, refer to the BESTlogicPlus chapter.

Opening a Settings File

To open a DECS-250 settings file with BESTCOMSP/us, pull down the File menu and choose Open. The
Open dialog box appears. This dialog box allows you to use normal Windows techniques to select the file
that you want to open. Select the file and choose Open. You can also open a file by clicking on the Open
File button on the lower menu bar. If connected to a device, you will be asked to upload the settings and
logic from the file to the current device. If you choose Yes, the settings displayed in BESTCOMSPIus
instance will be overwritten with the settings of the opened file.

Saving a Settings File

Select Save or Save As from the File pull-down menu. A dialog box pops up allowing you to enter a
filename and location to save the file. Select the Save button to complete the save.

Upload Settings and/or Logic to Device

To upload a settings file to the DECS-250, open the file or create a new file through BESTCOMSPIus.
Then pull down the Communication menu and select Upload Settings and Logic to Device. If you want to
upload operational settings without logic, select Upload Settings to Device. If you want to upload logic
without operational settings, select Upload Logic to Device. You are prompted to enter the usemame and

BESTCOMSPIus® Software DECS-250
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password. The default usemame is “A” and the default password is “A”. If the username and password
are correct, the upload begins and the progress bar is shown.

Download Settings and Logic from Device

To download settings and logic from the DECS-250, pull down the Communication menu and select
Download Settings and Logic from Device. If the settings in BESTCOMSPIus® have changed, a dialog
box will open asking if you want to save the current settings changes. You can choose Yes or No. After
you have taken the required action to save or discard the current settings, downloading begins.
BESTCOMSPIus reads all settings and logic from the DECS-250 and loads them into BESTCOMSPIus
memory.

Printing a Settings File

To view a preview of the settings printout, select Print from the File pull-down menu. To print the settings,
select the printer icon in the upper left corner of the Print Preview screen.

Comparing Settings Files

BESTCOMSPIus has the ability to compare two settings files. To compare files, pull down the Tools menu
and select Compare Settings Files. The BESTCOMSPIus Settings Compare Setup dialog box appears
(Figure 20-7). Select the location of the first file under Left Settings Source and select the location of the
second file under Right Settings Source. If you are comparing a settings file located on your PC hard
drive or portable media, click the folder button and navigate to the file. If you want to compare settings
downloaded from a unit, click the Select Unit button to set up the communication port. Click the Compare
button to compare the selected settings files.

BESTCOMSPlus® Settings Compare Setup

Left Settings Source Right Settings Source

(®) Settings in memory () Settings in memory

() Settings file on disk (®) Settings file on disk

() Download settings from unit () Download settings from unit
Left Source Download Select Unit

|Seﬁing3 in Memory |

Right Source Download Select Unit

|C:\Settings Files\DDO3\DECS-250 Settings 1 bstx |

Compare Close

Figure 20-7. BESTCOMSPIus Settings Compare Setup

A dialog box will appear and notify you if any differences were found. The BESTCOMSPIus® Settings
Compare dialog box (Figure 20-8) is displayed where you can view all settings (Show All Settings), view
only the differences (Show Settings Differences), view all logic (Show All Logic Paths), or view only logic
differences (Show Logic Path Differences). Select Close when finished.

DECS-250 BESTCOMSPIus® Software
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() Show &l Settings () Show All Logic Paths
(®) Show Settings Difference(s)

Show All DNF/Modbus Options

() Show Logic Path Difference(s) Show DMP/Modbus Difference(s)

[ Include Missing

Settings in Memory C:\Settings Files\0003\DECS-250 Settings 1.bstx

% SysData.SOEReadLoggingMask = 2000000000000000....
= PowerInputFailure.Mode = Disabled

SysData. SOEReadLoggingMask = 200000000000000...
PowerInputFailure.Mode = Enabled

|Sy5 Data.SOEReadLoggingMask = 2000000000000000000000000002541 FFFFH’E"EDDDDDDDDDDDDDDDDCDDDDDDDDﬂl

|Sy5 Data. SOEReadloggingMask = 2000000000000000000000000002841 FFFFWE’EDDDDDDDDDDDDDDDEEDDDDDDDDﬂl

Total : 1904
Differences : 2 Print Close
Missing : 162
Figure 20-8. BESTCOMSPIus® Settings Compare
BESTCOMSPIus® Software
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Automatic Metering Export

The auto export metering function automatically exports metering data over a user-defined period when a
DECS-250 connection is active. The user specifies the Number of Exports and the Interval between each
export. Enter a filename for the metering data and a folder in which to save. The first export is performed
immediately after clicking the Start button. Click the Filter button to select specific metering screens.
Figure 20-9 illustrates the Auto Export Metering screen.

E Auto Export Metering

This will autormatically export metening data on a specific interval.
Enter an interval time in minutes (5-60) that the export will happen.
Enter the number of exports to perform (1-300).

Select a base filename and directory.

The export count will be appended to each file.

Auto Export Metering
Interval: Mumber of Exports: Filter
10 Minutes 10

Base Filename:

auto_exp
Directory:

C:\Users\markk\Documents
Time Until Next Export

05:15
Total Time Left

1:25:16

Close

Figure 20-9. Auto Export Metering Screen

Firmware Updates

Future enhancements to the DECS-250 functionality may require a firmware update. Because default
settings are loaded when DECS-250 firmware is updated, your settings should be saved in a file prior to
upgrading firmware.

Before performing any maintenance procedures, remove the DECS-
250 from service. Refer to the appropriate site schematics to ensure
that all steps have been taken to properly and completely de-energize
the DECS-250.

DECS-250 BESTCOMSPIus® Software
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Caution — Settings will be lost!

Default settings will be loaded into the DECS-250, reports and events
will be cleared, and the DECS-250 will reboot when firmware is
updated. BESTCOMSPIus® can be used to download settings and
save the settings in a file so that they can be restored after updating
firmware. Refer to Settings File Management for help with saving a
settings file.

Note

The latest version of BESTCOMSPIus software should be downloaded
from the Basler Electric website and installed before performing a
firmware upgrade.

A device package contains firmware for the DECS-250, the optional Contact Expansion Module (CEM-
125, CEM-2020, or CEM-2020H), and the optional Analog Expansion Module (AEM-2020). Embedded
firmware is the operating program that controls the actions of the DECS-250. The DECS-250 stores
firmware in nonvolatile flash memory that can be reprogrammed through the communication ports. It is
not necessary to replace EPROM chips when updating the firmware with a newer version.

The DECS-250 can be used in conjunction with CEM-125, CEM-2020, CEM-2020H, or AEM-2020
expansion modules which expand the DECS-250 capabilities. When upgrading the firmware in any
component of this system, the firmware in ALL of the components of the system should be upgraded to
ensure compatibility of communications between the components.

Caution

The order in which the components are upgraded is critical. Assuming
a system of a DECS-250 and expansion module(s) is in a state where
the DECS-250 is communicating with the system expansion
module(s), the expansion module must be upgraded before the
DECS-250. This is necessary because the DECS-250 must be able to
communicate with the expansion module(s) before the DECS-250 can
send firmware to it. If the DECS-250 were upgraded first, and the new
firmware included a change to the expansion module communication
protocol, it is possible that the expansion module(s) could no longer
communicate with the upgraded DECS-250. Without communications
between the DECS-250 and the expansion module(s), upgrading the
expansion module(s) is not possible.

Note

If power is lost or communication is interrupted during file transfer to
the DECS-250, the firmware upload will fail. The device will continue
to use the previous firmware. Once communication has been restored,
the user must start the firmware upload again. Select Upload Device
Files from the Communication pull-down menu and proceed normally.

Upgrading Firmware in Expansion Modules

The following procedure is used to upgrade firmware in the expansion modules. This must be completed
before upgrading firmware in the DECS-250. If no expansion module is present, proceed to Upgrading
Firmware in the DECS-250.

BESTCOMSPIus® Software DECS-250
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9.

Remove the DECS-250 from service. Refer to the appropriate site schematics to ensure that all
steps have been taken to properly and completely de-energize the DECS-250.

Apply only control power to the DECS-250.

Enable the expansion modules that are present in the system. If they have not already been
enabled, enable the expansion modules in the BESTCOMSPIus Settings Explorer,
Communications, CAN Bus, Remote Module Setup screen.

Verify that the DECS-250 and the associated expansion modules are communicating. This can
be verified by examining the alarm status using the Metering Explorer in BESTCOMSPlus or from
the front panel by navigating to Metering > Status > Alarms. When communications are
functioning properly, there should be no active AEM or CEM Communications Failure alarms.

Connect to the DECS-250 through the USB or Ethernet port if not already connected.
Select Upload Device Files from the Communication pull-down menu.
You will be asked to save the current settings file. Select Yes or No.

When the Basler Electric Device Package Uploader screen (Figure 20-10) appears, click on the
Open button to browse for the device package you have received from Basler Electric. The
Package Files along with File Details are listed. Place a check in the boxes next to the individual
files you want to upload.

Basler Electric Device Package Uploader

Package File Name

Open... H:\Engineering P SEXP TCF\DECS-250)Project Outputs'\Fimware\LabReleases1.06.00.15.09_19-{04-23'decs
Status
Upload
Package Files File Details
CEM Firmware (= AEM Fimmware
AEM Firmware MName: analogl0-canbusModule shx
Close -] DECS-250 Fimware & Type: Fimware
i-[] DECS-250N Firmware & Version: 1.00.06

- Build Date: 2016-06-20
i Part Number: 9421103004

Figure 20-10. Basler Electric Device Package Uploader

Click on the Upload button and the Proceed with Device Upload screen will appear. Select Yes or
No.

10. After selecting Yes, the DECS-250 Selection screen will appear. Select either USB or Ethemet.

11. After file(s) have been uploaded, click the Close button on the Basler Electric Device Package

Uploader screen and disconnect communication to the DECS-250.

Upgrading Firmware in the DECS-250

The following procedure is used to upgrade firmware in the DECS-250. This must be completed after
upgrading firmware in any expansion modules.

1.

2.

Remove the DECS-250 from service. Refer to the appropriate site schematics to ensure that all
steps have been taken to properly and completely de-energize the DECS-250.

Apply only control power to the DECS-250.

DECS-250 BESTCOMSPIus® Software
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3. Connect to the DECS-250 with BESTCOMSPIus. Check the firmware Application Version on the
General Settings > Device Info screen.

4. Select Upload Device Files from the Communication pull-down menu. You do not have to be
connected to the DECS-250 at this time. Save settings when prompted, if desired.

5. Open the desired device package file (decs-250.bef).

6. Check the box for DECS-250 Firmware. Note the version number of the DECS-250 firmware; this
is the version that will be used to set the Application Version in the settings file in a later step.
Click the Upload button and follow the instructions that appear to begin the upgrade process.

8. After the upload is complete, disconnect communication to the DECS-250.

9. Load the saved settings file into the DECS-250.

a. Close all settings files.

b. From the File pull-down menu, select New, DECS-250.

c. Connect to the DECS-250.

d. Once all settings have been read from the DECS-250, open the saved settings file by
selecting File, Open File in the BESTCOMSPIus menu. Then browse for the file to
upload.

e. When BESTCOMSPIus asks if you wish to upload settings and logic to the device, click
Yes.

f.  If you are receiving upload failures and indications that the logic is incompatible with the
firmware version, check that the DECS-250 style number in the saved file matches that of
the DECS-250 into which the file is being uploaded. The style number in the settings file
is found under General Settings > Style Number in BESTCOMSPlus.

g. If the style number of the settings file does not match that of the DECS-250 into which it
is to be loaded, disconnect from the DECS-250, then modify the style number in the
settings file. Then repeat the steps titled Load the Saved Settings File into the DECS-
250.

BESTCOMSPIlus® Updates

Enhancements to DECS-250 firmware typically coincide with enhancements to the DECS-250 plugin for
BESTCOMSPIus®. When a DECS-250 is updated with the latest version of firmware, the latest version of
BESTCOMSPIus should also be obtained.

You can download the latest version of BESTCOMSPIus by visiting www.basler.com.

BESTCOMSPIus automatically checks for updates when Check Automatically is selected on the
Check for Updates User Settings screen. This screen is accessed under the Help drop-down
menu. (An intemet connection is required.)

You can use the manual “check for updates” function in BESTCOMSPIus to ensure that the latest
version is installed by selecting Check for Updates in the Help drop-down menu. (An internet
connection is required.)

BESTCOMSPIus® Software DECS-250
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21 « BESTlogic™Plus

BESTlogic™Plus Programmable Logic is a programming method used for managing the input, output,
protection, control, monitoring, and reporting capabilities of Basler Electric's DECS-250 Digital Excitation
Control System. Each DECS-250 has multiple, self-contained logic blocks that have all of the inputs and
outputs of its discrete component counterpart. Each independent logic block interacts with control inputs
and hardware outputs based on logic variables defined in equation form with BESTlogicPlus.
BESTlogicPlus equations entered and saved in the DECS-250 system's nonvolatile memory integrate
(electronically wire) the selected or enabled protection and control blocks with control inputs and
hardware outputs. A group of logic equations defining the logic of the DECS-250 is called a logic scheme.

Two default active logic schemes are preloaded into the DECS-250. One default logic scheme is tailored
for a system with the PSS option disabled and the other is for a system with PSS enabled. The proper
default logic scheme is loaded depending on the PSS option selected in the system style number. These
schemes are configured for a typical protection and control application of a synchronous generator and
virtually eliminate the need for "start-from-scratch" programming. The default logic schemes are similar to
that of a DECS-200. BESTCOMSPIus® can be used to open a logic scheme that was previously saved as
a file and upload it to the DECS-250. The default logic schemes can also be customized to suit your
application. Detailed information about logic schemes is provided later in this chapter.

BESTIlogicPlus is not used to define the operating settings (modes, pickup thresholds, and time delays) of
the individual protection and control functions. Operating settings and logic settings are interdependent
but separately programmed functions. Changing logic settings is similar to rewiring a panel and is
separate and distinct from making the operating settings that control the pickup thresholds and time
delays of a DECS-250. Detailed information about operating settings is provided in other chapters of this
instruction manual.

Caution

This product contains one or more nonvolatile memory devices. Nonvolatile
memory is used to store information (such as settings) that needs to be
preserved when the product is power-cycled or otherwise restarted.
Established nonvolatile memory technologies have a physical limit on the
number of times they can be erased and written. In this product, the limit is
100,000 erase/write cycles. During product application, consideration should
be given to communications, logic, and other factors that may cause
frequent/repeated writes of settings or other information that is retained by the
product. Applications that result in such frequent/repeated writes may reduce
the useable product life and result in loss of information and/or product
inoperability.

Overview of BESTIlogic ™Plus

Use BESTCOMSPIus to make BESTlogicPlus settings. Use the Settings Explorer to open the
BESTlogicPlus Programmable Logic tree branch as shown in Figure 21-1.

The BESTlogicPlus Programmable Logic screen contains a logic library for opening and saving logic files,
tools for creating and editing logic documents, and protection settings.

DECS-250 BESTlogic™Plus
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wZ /0 [é§ Compone.. W3 Elements

3 BESTIogic™Plus Programmable Logic Setting Information | ) Setting Validation |
DECS-250.BESTlogic™Plus Programmable Logic

I8 File Communication Tools Window Help - =
View~ | [ OpenFile @ Connect Preview Meterin Export Meterin Options =
2 ) g p g P
Settings Explorer 2 % | BESTlogic™Plus Programmabl_ | - x
(= DECS-250
- General Settings Logic Library~ Protection = Options =} Clear || Offline Simulator
[ C ti = =
S;s’t';'r':‘“;a':”“z;s vo 4 x J LogicPage 1 |17 Logic Page 2 | T Logic Page3 |1/ Logic Page 4 |3 Physical Outputs |7 Remote Outputs | -
Report Configuration g‘i:;ufg:;;s
_ Ef:’“‘"g Settings Off-Page Objects Status Input Output - OUTPUT! ot INPUTS PREPOSITION_I_ENABLE
- Synchronizer/Valtage Matching [ Alarms DECS_START_STOP STARTISTOP PREPOSITION_1
rid Code Settings
rotection PREPOSITION_2_ENABLE
Programmable Inputs Alarm OQutput - OUTPUTS Input - INPUTE
Programmable Outputs ALARMOUTRUT [ AURM ] FREFOSITION 2 Enable
Alarm Configuration
- BESTlogic™Plus Programmable Logic
AUTO_ENABLE PREPOSITION_3 ENABLE
Input - INPUT1 Input - INPUT7
AUTO_MODE PREPOSITION_3 Enable
MANUAL_ENABLE
Input - INPUT2
— LMJJK Logic DROOP_DISABLE
RAISE ENABLE
Input - INPUT3
LOWER_ENABLE
Input - INPUT4.
e pELOHLNE
VAR_PF_SELECT_ENABLE
VOLT_MATCH_DISABLE
Eratle
AUTOTRANSFER_ENABLE
Input - INPUT10 = PF_VAR_ENABLE JK
EREL L
> Oulput - OUTPUTE
FIELD_FLASH_ACTIVE
Status Input
FIELD_FLASH_ACTIVE

(-]

Q@

F+ OFFLINE

Figure 21-1. BESTlogicPlus Programmable Logic Tree Branch

BESTlogic™ Plus Composition

There are three main groups of objects used for programming BESTlogicPlus. These groups are I/O,
Components, and Elements. For details on how these objects are used to program BESTlogicPlus, see
the paragraphs on Programming BESTlogicPlus.

/0

This group contains Input Objects, Output Objects, Off-Page Objects, and Alarms. Table 21-1 lists the
names and descriptions of the objects in the I/O group.

Table 21-1. I/O Group, Names and Descriptions

Name Description ‘ Symbol

Input Objects
Logic 0 Always false (Low).

9 y (Low) Fixed 0
Logic 1 Always true (High).

9 ys true (High) Fixed 1
Front Panel Buttons
Down Button True while the front panel Down arrow button is Status Input

pressed.

Edit Button

True while the front

panel Edit button is pressed.

Left Button

True while the front
pressed.

panel Left arrow button is

BESTlogic™Plus
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Name

Description

Symbol

Reset Button

True while the front panel Reset button is pressed.

Status Input

Right Button True while the front panel Right arrow button is Status Input
pressed. RightBution
Up Button True while the front panel Up arrow button is Status Input
Physical Inputs
Start Input True when the physical Start input is active. Input - STARTINPUT
| STARTINPUT P
Stop Input True when the physical Stop input is active. Input - STOPINPUT
| STOPINPUT
IN1 -IN14 True when Physical Input x is active. Input - INPUT1
INPUT 1
Remote Inputs
IN15 - IN24 True when Remote Input x is active. Input - IN15
(Available when an optional contact expansion INPUT 15
module is connected.)
Virtual Inputs
VIN1 - VING True when Virtual Input x is active. Input - VIRTUALSWITCH1

| VIRTUALSWITCHT }

Status Inputs

APC Active True when Active Power Control (APC) mode is Siatus Input
active. APC_ACTIVE
APC AEM Comm | Trye when the APC Adjust Source setting is setto | Status Input
Fail an AEM Analog Input and the Remote Control APC AEM COMM EAL P
Failure Timer has expired. — = —
APC Bridge True when APC Bridge mode is active. Staius Input
Active | APC_BRIDGE_ACTIVE P
APC Bridge True when APC Bridge mode is enabled. Siatus Input
Enable | aPC_BRIDGE_ENsBLE >
APC CAN Bus True when the APC Adjust Source setting is setto | Siatus Input
Comm Fail CAN Bus and the Remote Control Failure Timer |Ap{3 CANEUS COMM FAIL P
has expired. = = =
APC Enable True when APC mode is enabled. Status Input
APC_EMABLE
APC Modbus True when the APC Adjust Source setting is setto | Status Input
Comm Fail

Modbus and the Remote Control Failure Timer has
expired.

| APC_MODBUS_COMM_FAIL P

APC Output Limit | Trye when the Active Power PI controller is at Status Input
either its maximum or minimum output limit. |AF'-C_DUTF'LIT_LIMI'I’ }
APC Remote True while the Remote Control Failure Timer is Siatus Input

Comm Active

active. The Remote Control Failure Timer is always
active and resets frequently, during good
communications.

| APC_REMOTE_COMM_ACTIVE P>

DECS-250
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Name Description Symbol
APC Remote True when the Remote Control Failure Timer has | Status Input
Comm Fail expired for any communication protocol (defined by |AF'{3 REMOTE COMM EAL P
the Adjust Source setting). = = =
Anticipatory Sync | True when Anticipatory is selected. (Synchronizer Status Input
Selected screen) | ANTICIPATORY_SYNC_SELECT P>
Auto Mode Active | True when the unit is in Auto mode (AVR). Status Input
AUTO_ACTIVE
Bus Dead True when the Bus Dead condition settings have Status Input
been exceeded. (Available when the controller is BLUS DEAD
equipped with the optional Auto synchronizer, style
number XxXxxAxx)
Bus Failed True when the Bus Stable condition settings are Status Input
not met. (Available when the controller is equipped BLS FAILED
with the optional Auto synchronizer, style number —
XXXXAXX)
Bus Stable True when the Bus Stable condition settings have Status Input
been exceeded. (Available when the controller is I BUS STABLE CCINDP
equipped with the optional Auto synchronizer, style = =
number XxXxXAXxXx)
Auto Sync True when DECS auto-sync is enabled. (Available Status Input
Enabled when the controller is equipped with the optional

Auto synchronizer, style number xxxxAxx)

| DECS_AUTOSYNC_EMABLE }

Dead Bus Close
Request

True when this option is user-enabled; a dead bus
is closed automatically upon detection. False when
this option is disabled; a dead bus will remain
open. (Available when the controller is equipped
with the optional Auto synchronizer, style number
XXXXAXX)

Status Input
| DEAD_EUS_CLOSE_REQUEST h

External Tracking
Active

True when external tracking is running.

Status Input
| EXT_TRACKING_ACTIVE }

Failed To Buildup

True when the Failed to Buildup alarm is active.

Status Input
| FAILEDTOBUILDUP }

FCR Active True when the unit is in FCR mode. Stahs Input

FCR_Actne
Field Flash Active | True when field flash is active. Stahs Input

| FIELD_FLASH_ACTIVE p-

Field Short True when a field short circuit condition is detected. Status Input
Circuit Status | FIELDSHORTCIRCUITSTATUS p»
FVR Active True when the unit is in FVR mode. Status Input

FWR_Acthe
GCC Continuous | Trye when the controlled generator's frequency Stalus Input

Timed Out

Operation and voltage are within the Continuous Operation | GCC CONTINUOUS OPERATION P
region for Grid Code Connectivity (GCC). — —
GCC Disabled True when the GCC function is disabled. Status Input
| GCC_DISABLED P
GCC Disconnect | Trye when any Grid Code disconnection timer has | Status Input

expired.

Remains true until the GCC reconnect timer
becomes active.

| GCC_DISCONNECT_TIMED_OUT }

BESTlogic™Plus
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Name

Description

Symbol

GCC
Disconnected

True when disconnection criteria for GCC has been
met and remains true until the GCC reconnect
timer expires.

Status Input
| GCC_DISCONNECTED }

GCC Freq High
Timing

True when the controlled generator’s frequency is
in the high frequency region for GCC and the timer
is active.

Status Input
| GCC_FREQ_HI_TIMING }

GCC Freq Low
Timing

True when the controlled generator’s frequency is
in the low frequency region for GCC and the timer
is active.

Status Input
| GCC_FREQ_LOW_TIMING }

GCC Out of
Range Timing

True when the controlled generator’s frequency or
voltage are in the Out of Range region for GCC
and the timer is active.

Status Input
| GCC_OUT_DF_RANGE_TIMING }

GCC Timing For
Disconnect

True when any of the GCC timers is active.

Status Input
| GCC_DISCONNECT_TIMING }

GCC Timing for

True when the GCC reconnect timer is active.

Status Input

Reconnect | GCC_RECONNECT_TIMING P

GCC Voltage True when the controlled generator’s voltage is in Status Input

High Timing the high voltage region for GCC and the timer is | GCC_VOLTS_HIGH_TIMING }
active.

GCC Voltage True when the controlled generator’s voltage is in Status Input

Low Timing the low voltage region for GCC and the timer is

active.

| GCC_VOLTS_LOW TIMING }

Gen Breaker Fail
to Open

The generator breaker did not open in the close
wait time period. (Available when the controller is
equipped with the optional Auto synchronizer, style
number XxXxxAxx)

Staius Input
| GEN_BREAKER_FAIL_TO_OPEN v

Gen Breaker Fail
to Close

The generator breaker did not close in the close
wait time period. (Available when the controller is
equipped with the optional Auto synchronizer, style
number XxXxxAxx)

Status Input
| GEN_BREAKER_FAIL_TO_CLOSE }

Gen Breaker

True when generator breaker sync has failed.

Status Input

Sync Fail (Available when the controller is equipped with the | GEN BREAKER SYNC FAIL P
optional Auto synchronizer, style number xxxxAxx) = = =
Gen Dead True when the Generator Breaker Dead condition Status Input
settings have been exceeded. (Available when the GEN DEAD
controller is equipped with the optional Auto
synchronizer, style number xxxxAxx)
Gen Failed True when the Generator Breaker Stable condition Status Input
settings are not met. (Available when the controller GEM FAILED
is equipped with the optional Auto synchronizer, =
style number xxxxAxx)
Gen Stable True when the Generator Breaker Stable condition Stetus Input
settings have been exceeded. (Available when the GEN STABLE
controller is equipped with the optional Auto =
synchronizer, style number xxxxAxx)
GOV Contact True when this option is selected. (Governor Bias Status Input
Type Proportional | Control Settings screen) |C'DNTAET TYPE PHGPUHTDN&LP
Grid Code True when overall Grid Code functionality is Status Input
Enabled enabled. [ GRIDCODE_ENABLED p
KW Threshold True when kW output is below the standard (non- | Status Input
Grid Code) PF Active Power Level. | KW_THRESHOLD_STATUS P
DECS-250 BESTlogic™Plus
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LFSM Active True when Limited Frequency Sensitive Mode Status Input
(LFSM) is active. LFSM_ACTIVE
LFSM Enable True when LFSM is enabled. Status Input
LFSM_ENABLE
LFSM Normal True when LFSM is enabled and grid frequency is | Status Input
Operation within the dead band. | LFSM_NORMAL_OPERATION P
LFSM Over Status Input

Frequency Active

True when LFSM is enabled and grid frequency is
greater than the LFSM-O Dead Band setting value.

| LFSM_O_ACTIVE }

LFSM Recovery
Active

True when LFSM is enabled and the Grid Recovery
timer is active.

Status Input
| LFSM_RECOVERY_ACTIVE }

LFSM Under
Frequency Active

True when LFSM is enabled and grid frequency is
less than the LFSM-U Dead Band setting value.

Status Input
| LFSM_U_ACTIVE p

LVRT Active True when Low Voltage Ride Through (LVRT) Status Input
mode is active. LVRT_ACTIVE

LVRT AEM True when the LVRT Adjust Source setting is set to | Status Input

Comm Fail an AEM Analog Input and the Remote Control | LVRT AEM COMM FAIL }
Failure Timer has expired. — — —

LVRT Bridge True when LVRT Bridge mode is active. Status Input

Active | LVRT_BRIDGE_ACTIVE p»

II%VRJI Bridge True when LVRT Bridge mode is enabled. Status Input

nable

| LVRT_BRIDGE_ENABLE h

LVRT CAN Bus

True when the LVRT Adjust Source setting is set to

Status Input

Comm Fail

Modbus and the Remote Control Failure Timer has
expired.

Comm Fail CAN Bus and the Remote Control Failure Timer | LVET CANBUS COMM FAIL P
has expired. — — —
LVRT Enable True when LVRT mode is enabled. Status Input
LVRT_EMAEBLE
LVRT Modbus True when the LVRT Adjust Source setting is set to | Status Input

| LVRT_MODBUS_COMM_FAIL }

LVRT Remote
Comm Active

True when the Remote Control Failure Timer is
active. The Remote Control Failure Timer is always
active and resets frequently, during good
communications.

Status Input
| LVRT_REMOTE_COMM_ACTIVE }

LVRT Remote
Comm Fail

True when the Remote Control Failure Timer has
expired for any communication protocol (defined by
the Adjust Source setting).

Status Input
| LVRT_REMOTE_COMM_FAIL P

LVRT Remote
Failmode

True when LVRT remote communication has failed.

Status Input
| REMOTE_LVRT_FAILMODE }

Internal Tracking
Active

True when internal tracking is running.

Status Input
| INT_TRACKING_ACTIE p

IRIG Sync Lost

True when IRIG signal is not being received.

Status Input
| IRIG_SYNC_LOST_ALM }

Manual Mode
Active

True when the unit is in Manual mode (FCR/FVR).

Status Input
| MANUAL_ACTIVE

BESTlogic™Plus
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Network Load True when network load sharing is active. Status Input
Share Active NLS ACTIVE
Network Load True when the unit’'s configuration does not match Status Input

Share Config
Mismatch

the configuration of the other units with load
sharing enabled.

| NLS_CONFIG_MISMATCH P-

Network Load
Share ID Missing

True when any of the load sharing enabled units
are not detected on the network.

Status Input
| NLS_ID_MISSING p»

Network Load
Share Receiving
ID1-16

True when data is being received from a specific
unit on the load share network.

Status Input
\ RCC_RECEIVING_ID_1 }

No Network Load
Share Data
Received

True when Network Load Sharing is enabled but
there is no data being received from other network
load sharing devices.

Status Input
| NO_NETWORK_LOADSHARE_DATA }

Network Load
Share Status 1-4

This element functions in conjunction with the
Network Load Share Broadcast elements on all
units on the network. True when the corresponding
Network Load Share Broadcast element input is
true on another unit on the network.

Status Input

NLS_STATUS_1

NTP Sync Lost

True when NTP server has lost communications.

Status Input
| NTP_SYNC_LOST_ALM }

Null Balance True when Null Balance is achieved in both Status Input
external and internal tracking. MULL BALAMCE
OEL True when the Overexcitation Limiter is active. Status Input

OE

PF Controller
Active

True when the unit is in PF mode.

1
£

PF_Active
PLL Sync True when phase locked loop (PLL) is selected. Status Input
Selected (Synchronizer screen) | PLL SYNC SELECTED}
Preposition True when any preposition is active. Status Input
Active | DECS_PREPOSITION -
Preposition 1 True when Preposition 1 is active. Status Input

Active

| PREPOSITION_1_ACTIVE }

Preposition 2
Active

True when Preposition 2 is active.

Status Input
| PREPOSITION_2_ACTIVE }

Preposition 3
Active

True when Preposition 3 is active.

Status Input
| PREPOSITION_3_ACTIVE b

PSS Active True when the power system stabilizer (PSS) is Status Input
(Optional) turned on and running. PSS ACTIVE
PSS Current True when the phase current is unbalanced and Status Input

Unbalanced the PSS is active. I PSSCLURRENTUNEALANCED P
(Optional)
PSS Power True when the input power is below the Power Status Input
Below Threshold | Level threshold and the PSS is active. I FSSPOWERBELOWTHRESHOLD P
(Optional)

DECS-250 BESTlogic™Plus
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PSS Secondary
Group (Optional)

True when the PSS is using secondary settings.

Status Input
| PSS_USING_SEC_SETTINGS P

PSS Speed
Failed (Optional)

True when the frequency is out of range for a
length of time calculated internally by the DECS-
250 and the PSS is active.

Status Input
| PSSSPEEDFAILED }

Active

PSS Test On True when the power system stabilizer test signal Status Input
(Optional) (Frequency Response) is active. | PSS TEST MODE P
PSS Voltage True when the calculated terminal voltage upper or Stetus Input
Limit (Optional) lower limit is reached and the PSS is active. | PSS"-J'DLT&EELIMI'I’P
PSS Voltage True when the phase voltage is unbalanced and Status Input
Unbalanced the PSS is active. I PSSO LTAGEUMBALANCED P
(Optional)
SCL True when the Stator Current Limiter is active. Status Input
Setpoint at Lower | True when the active modes setpoint is at the lower Status Input
Limit lirnt. | Setpoint_At_Lower_Limit
Setpoint at Upper | True when the active modes setpoint is at the Staius Input
Limit upper limit. I SEtDDiI'It_ﬂI_UDDEF_LiITﬂ F
Soft Start Active True during soft start. Staius Input
| SOFTSTART_ACTNE p-
Start Status True when the unit is in Start mode. Status Input
| DECS_START_STOP
Sync Active True when synchronization is active. Status Input
SYNC_ACTIVE
Transfer True when watchdog has timed out and system Status Input
Watchdog control will switch to an alternate redundant DECS- | TRANSFERWATCHDOG P,
250.
Transient Boost True when transient boost is active. Status Input

| TRANSIENT_BOOST_ACTIVE P

V/IHz

UEL True when the Under Excitation Limiter is active. Status Input
LJEL
Under Frequency | True when the Under Frequency or the Volts/Hz Status Input

Limiter is active.

| UNDEHFHEGUENCY‘-J‘I—IZP

Unknown
Network Load
Share Protocol
Version

True when there is another unit on the network
whose load share protocol version is not the same
as this units load share protocol version.

Status Input
| UNKNOWN_| OAD_SHARE_VER }

VAR Controller True when the unit is in VAR mode. Status Input
Active VAR Active
VAR Limiter True when the Var Limiter is active. Staius Input
Active

| VAR_LIMITER_ACTIVE }

Voltage Matching
Active

True when Voltage Matching is active.

Status Input
| VOLTAGE MATCHING_ACTME }
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Protection Several protection status alarms are available. The Status Input
25 Sync-Check Status Alarm input is shown to the PROTECTIONIGSTATUS }
right. These elements are true when the pickup
threshold is exceeded for the duration of the time
delay.
Configurable There are four thresholds for each of the eight Status Input
Protection 1-8 Configurable Protection blocks. Each threshold can -
be set to Over or Under mode and the threshold I Lol = P
limit and activation delay can each be set. See the Status Input
Protection chapter in this manual for more details. | ConfProti Thresh1Trp P
Each threshold has a separate logic block for the
pickup and the trip. Configurable Protection #1 with
its Threshold #1 Pickup and Trip blocks is shown to
the right. The pickup block is true when the
threshold is exceeded. The trip block is true when
the corresponding pickup block threshold is
exceeded for the duration of the time delay.
Contact Contact Expansion Module Connected. True when Status Input
Expansion an optional contact expansion module is connected | CEM CDNNECTEDP
Module, CEM to the DECS-250. —
Connected
Contact True when there is no communication from the Status Input
Expansion CEM. | CEM_COMMS_FAILURE p-

Module, Comms
Failure

Contact True when more than one CEM is detected. Only Status Input

Expansion one CEM is supported at a time. CEM DUP CEM
Module, -

Duplicate CEM

Contact True when selected CEM type differs from detected | Staius Input

Expansion CEM type. Go to Settings Explorer, | CEM Hw MISMATCH P.
Module, Communications, CAN Bus, Remote Module Setup -

Hardware to select the CEM type (18 or 24 contacts).

Mismatch

Analog Analog Expansion Module Connected. True when Status Input

Expansion an optional AEM-2020 is connected to the DECS- | AEM CONMNECTED }
Module, 250. =

Connected

Analog True when there is no communication from the Status Input

Expansion AEM. |AEI'IJ'I_CGI"J'II"-I'IS_FNLUF{E P

Module, Comms
Failure

Analog True when more than one AEM is detected. Only Status Input
Expansion one AEM is supported at a time. DUP_AEM
Expans [oup_AEM p-
Duplicate AEM
Analog There are four thresholds for each of the eight Status Input - PROT1_THRESH1_PICKUP
Expansion Remote Analog Input blocks. Each threshold has a | ANALOG IM 1 P
Module, separate logic block for the pickup and the trip.
Remote Analog Remote Analog Input #1 with its Threshold #1 Status Input - PROT1_THRESH1_TRIP
Inputs 1-8 Pickup and Trip blocks is shown to the right. For | ANALOG INT P‘
more details on configuring the Remote Analog
Inputs, see the Analog Expansion Module chapter
in this manual. The pickup block is true when the
threshold is exceeded. The trip block is true when
the corresponding pickup block threshold is
exceeded for the duration of the time delay.
DECS-250 BESTlogic™Plus
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Analog Each Remote Analog Input has one Out of Range Status Input - PROT1_0OUT_OF_RANGE
Ex : Block. True when parameters exceed out of range AMALOG N1 P
pansion . .
Module threshold. This function alerts the user of an open

Remote Analog
Inputs, Out of

or damaged analog input wire.

Range 1-8
Analog True when the analog output connection is open. Status Input - AEM_OUTPUT_1_OUT_OF_RANGE
Expansion Gen VAB >
Module
Remote Analog
Outputs 1-4
Analog There are four thresholds for each of the eight Status Input - RTDPROT1_THRESH1_PU
Expansion Remote RTD Input blocks. Each threshold has a | RTDIN 1 b.
Module separate logic block for the pickup and the trip.
Remote RTD Remote RTD Input #1 with its Threshold #1 Pickup | —iaws Ineut- RTDPROTI_THRESH1_TRIF
Inputs 1-8 and Trip blocks is shown to the right. For more I AL P'
details on configuring the Remote RTD Inputs, see
the Analog Expansion Module chapter in this
manual. The pickup block is true when the
threshold is exceeded. The trip block is true when
the corresponding pickup block threshold is
exceeded for the duration of the time delay.
Analo Each Remote RTD Input has one Out of Range Siatus Input - RTD_INPUT_1_OUT_OF_RANGE
9 Block. True when parameters exceed out of range | | L >
Expansion : /hen pal 9
Module threshold. This function alerts the user of an open
Remote RTD or damaged analog input wire.
Inputs, Out of
Range 1-8
Analog There are four thresholds for both of the Remote Status Input - THERMPROT1_THRESH1_PICKUP
Expansion Thermocouple Input blocks. Each threshold has a | THERM CPL1 P
Module separate logic block for the pickup and the trip. Status Input - THERMPROT1_THRESH1_TRIP
Remote Remote Thermocouple Input #1 with its Threshold | THERM CPL1 = >
Thermocouple #1 Pickup and Trip blocks is shown to the right. For
Inputs 1-2 more details on configuring the Remote
Thermocouple Inputs, see the Analog Expansion
Module chapter in this manual. The pickup block is
true when the threshold is exceeded. The trip block
is true when the corresponding pickup block
threshold is exceeded for the duration of the time
delay.
Analog Each Remote Thermocouple Input has one Out of Status Input - THERMAL 1_OUT_OF_RANGE
Expansion Range Block. True when parameters exceed out of | THERM CPL1 }'
Module range threshold. This function alerts the user of an
Remote open or damaged analog input wire.
Thermocouple
Inputs, Out of
Range 1-2
Output Objects
Physical Outputs | Physical Outputs 1 through 11. Output - OUTPUTT
OuT1 - 0OUTM1 bl OUTPUT1

Remote Outputs
OUT12 - OUT35

Remote Outputs 12 through 35.

(Available when an optional contact expansion
module is connected.)

Output - OUTPUT 12
» OUTPUT12 |

BESTlogic™Plus
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Off-Page Objects
Used in conjunction with the Off-Page Input to Off-Page Output
transform an output on one logic page into an input Tt
on another logic page. Outputs can be renamed by
Off-Page Output | right-clicking and selecting Rename Output. Right-
clicking will also show pages that the
corresponding inputs can be found on. Selecting
the page will take you to that page.
Used in conjunction with the Off-Page Output to Off-Page: Input
transform an output on one logic page into an input Test
on another logic page. Inputs can be renamed by
Off-Page Input right-clicking and selecting Rename Input. Right-
clicking will also show pages that the
corresponding outputs can be found on. Selecting
the page will take you to that page.
Alarms
Global Alarm True when one or more alarms are set. Alarm
| ALARMOUTRUT >
Programmable True when a programmable alarm is set. Alarm - PROGRAMMAELE Al ARM_1
Alarms 1 - 16 I Programmable Alarm 1 Name P

Components

This group contains Logic Gates, Pickup and Dropout Timers, Latches, and Comment Blocks. Table 21-2
lists the names and descriptions of the objects in the Components group.

Table 21-2. Components Group, Names and Descriptions

Name Description Symbol

Logic Gates

AND Input | Output
0|0 0
01 0 *
110 0
111 1

NAND Input | Output
0|0 1
01 1 *
110 1
111 0

OR Input | Output
0]0 0
01 1
110 1
111 1

NOR Input | Output
0]0 1
01 0
110 0
111 0
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XOR Input | Output
0|0 0
0|1 1
110 1
111 0
XHOR Input | Output
0|0 1
0|1 0
110 0
111 1
NOT
(INVERTER) Ingut Ouzput
1 0 | ;
Rising Edge The output is true when the rising edge of a pulse is detected on the
input signal. f
Falling Edge

The output is true when the falling edge of a pulse is detected
on the input signal.

Pickup and Dropout Timers

Drop Out Used to set a delay in the logic. Drop Out Timer (T)
Timer For more information, refer to Programming BESTlogicPlus, Pickup TIMER_1

and Dropout Timers, later in this chapter. Delay =1

+ Initiate 'Dutput+

Pick Up Timer | Used to set a delay in the logic. Pick Up Timer (1)

For more information, refer to Programming BESTlogicPlus, Pickup TIMER_1

and Dropout Timers, later in this chapter. Delay =1

+ Initiate Clutput+

Latches
Reset Priority | When the Set input is on and the Reset input is off, the latch will go to Reset Pnonty Latch
Latch the SET (ON) state. When the Reset input is on and the Set input is

off, the latch will go to the RESET (OFF) state. If both the Set and Set

Reset inputs are on at the same time, a reset priority latch will go to Output =

the RESET (OFF) state. Reset
Set Priority When the Set inputis on and the Reset input is off, the latch will go to Set Prionty Latch
Latch the SET (ON) state. When the Reset input is on and the Set input is

off, the latch will go to the RESET (OFF) state. If both the Set and Set

Reset inputs are on at the same time, a set priority latch will go to the Output =

SET (ON) state. Rt

BESTlogic™Plus DECS-250
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Other
Comment Enter user comments. .
Block Logic
Comment Block
Counter True when the count reaches a user-selected number. Counter (1)
COUNT_UP increments the count when a true is received. Counter 1
COUNT_DOWN decrements the count when a true is received. Trigger Count =1
RESET resets the count to zero when a true is received.
OUTPUT is true when the count reaches the trigger count. Count Up
The trigger count is set by the user and is found in Settings Explorer,
BESTIogicPlus Programmable Logic, Logic Counters. CountDown  Marmbs
Rezet
Elements
Table 21-3 lists the names and descriptions of the elements in the Elements group.
Table 21-3. Elements Group, Names and Descriptions
Name Description Symbol

27

When true, this element blocks, or disables,
the 27 undervoltage protection function.

Z7

b s

ACTIVE POWER

This element allows selection of the active

ACTIVE_POWER_LEVEL_SELECT

LEVEL SELECT power level. _
When an input is true, the corresponding [UETEAT s e
active power level is selected. QUEEAT s s e
When no inputs are true, the active power > Ad?ve PowerLevel 3 Select
level is 0.0. P Active Power Level 4 Select
When multiple inputs are true, the active
power level is selected in the following priority
order: 4 > 3> 2> 1. For example, if inputs 2
and 3 are true, active power level 3 is
selected.
APC BRIDGE When true, this element disables APC Bridge | APC_BRIDGE_DISABLE
DISABLE mode.
Disable
APC DISABLE When true, this element disables Grid Code APC_DISABLE
APC mode.
Disable
ALARM RESET When true, this element resets all active ALARM_RESET
alarms.
Feset
AUTO ENABLE When true, this element sets the unitin Auto AUTO_EMABLE

mode (AVR).

+ Enable

DECS-250
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AUTO TRANSFER When true, this element sets the unit as AUTOTRANSFER_ENABLE
ENABLE secondary. When false, the unit is primary.

+ Enable

CROSS CURRENT
COMPENSATION
DISABLE

When true, this element disables cross
current compensation.

CC_DISABLE

+ Disable

DATALOG LOGIC

When true, Logic Status x can be selected

DATALOG_LOGIC_STATUS

STATUS and displayed in the data log and the real-
time monitor. Logic Status 1
Logic Status 2
Logic Status 3
Logic Status 4
Logic Status 5
Logic Status 6
DATALOG TRIGGER | When true, this element triggers the datalog DATALOGTRIGGER
to begin recording data.
Trigger

DROOP DISABLE

When true, this element disables droop when
the unit is operating in AVR mode.

DROOP_DISABLE

+ Disable

EXTERNAL
TRACKING DISABLE

When true, this element disables external
tracking.

EXT_TRACKING_DISABI E

+ Disable

FREEZE APC
OUTPUT

When true, the output of the APC PI controller
is frozen.

This can be used with the APC REMOTE
COMM FAIL status input to freeze APC
output when remote communication fails.

FREEZE_APC_OUTPUT

Dizable

FREEZE LVRT
OUTPUT

When true, the output of the LVRT controller
is frozen.

This can be used with the LVRT REMOTE
COMM FAIL status input to freeze LVRT
output when remote communication fails.

FREEZE_LVRT_OUTPUT

Freeze LVRT Output

BESTlogic™Plus
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GENERATOR
BREAKER

This element is used to connect the breaker
open and close output signals from the
DECS-250 to physical output contacts to
open and close the generator breaker, and
map breaker status feedback to a contact
input. In addition, contact inputs can be
mapped to allow switches to be implemented
to manually initiate breaker open and close
requests. (Available when the controller is
equipped with the optional Auto synchronizer,
style number xxxxAxx)

GENBRK

Status
Cpen

Close

Cpen

Close

GENERATOR BREAKER Inputs

Status: This input allows a contact input to be
mapped that will provide breaker status
feedback to the DECS-250. When the
contact input is closed, the breaker is
indicated to be closed. When the contact
input is open, the breaker is indicated to be
open.

Open: This input allows a contact input to be
mapped that can be used to initiate a manual
breaker open request. When this input is
pulsed closed, the breaker opens.

Close: This input allows a contact input to be
mapped that can be used to initiate a manual
breaker close request. When this input is
pulsed and the generator is stable, a close
request is initiated. If the Dead Bus Close
Enable parameter is TRUE, and the bus is
dead, the breaker will close. If the bus is
stable, the DECS-250 will synchronize the
generator to the bus, and then close the
breaker.

GENERATOR BREAKER Outputs

The outputs must be mapped to the contact outputs of the DECS-
250 that will be used to drive the breaker.

Open: This output is pulsed TRUE (closes the output contact it is
mapped to) when the DECS-250 is providing a signal to the
breaker to open. It will be a pulse if the Breaker Output Contact
Type is set to Pulse on the Breaker Hardware screen under
Synchronizer/Voltage Matching in the Settings Explorer, and the
length is determined by the Open Pulse Time. It will be a constant
output if the Generator Breaker Hardware Contact Type is set to
continuous. Note the pulse time must be set long enough for the
breaker to actually open before the pulse is removed.

Close: This output is pulsed TRUE (closes the output contact it is
mapped to) when the DECS-250 is providing a signal to the
breaker to close. It will be a pulse if the Breaker Output Contact
Type is set to Pulse on the Breaker Hardware screen under
Synchronizer/Voltage Matching in the Settings Explorer, and the
length is determined by the Open Pulse Time. It will be a constant
output if the Generator Breaker Hardware Contact Type is set to
continuous. Note the pulse time must be set long enough for the
breaker to actually open before the pulse is removed.

GOVERNOR

Can be connected to inputs of other logic
blocks. When the Governor is being raised,
the Raise output is true. When being lowered,
the Lower output is true. (Available when the
controller is equipped with the optional Auto
synchronizer, style number xxxxAxx)

GOVR

Raise

Lower

GRID CODE
DISABLE

When true, overall Grid Code functionality is
disabled.

GRIDCODE_DISABLE

Disable

INTERNAL
TRACKING DISABLE

When true, this element disables internal
tracking.

INT_TRACKING_DISABLE

}Disabl&

LFSM DISABLE When true, Grid Code LFSM is disabled. LFSM_DISABLE
Di=able
LINE DROP When true, this element disables line drop LDROP_DISABLE
DISABLE when the unitis operating in AVR mode.
Dizable
DECS-250 BESTlogic™Plus
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LOAD SHARE This element allows load sharing with specific LOAD_SHARE_DISABLE
DISABLE units on the network to be disabled.
When an input to this block is true, load share Dizable Unit 1D 1
data received from that unit is ignored by the . .
DECS-250. D!sable Un!tIDE
Dizable UnitI1D 3
Dizable UnitID 4
Dizable UnitID 5
Dizable UnitID G
Dizable UnitID 7
Dizable UnitID &
Dizable UnitID 9

Disable Unit1D 10
Disable Unit 1D 11
Disable Unit1D 12
Disable Unit1D 13
Disable Unit1D 14
Disable Unit1D 15
Disable Unit1D 16

LOSS OF SENSING
DISABLE

When true, this element disables the Loss of
Sensing function.

LOSS_OF_SENSING

Block

LOSS OF SENSING
TRANSFER
DISABLE

When true, this element disables the transfer
to Manual mode during a Loss of Sensing
condition.

LOS TRANSFER DISABLE

+ Disable

LOWER ENABLE

When true, this element lowers the active
setpoint.

LOWER_ENABLE

+ Enable

LVRT BRIDGE When true, LVRT Bridge mode is disabled. LVRT_BRIDGE_DISABLE
DISABLE

Disable
LVRT DISABLE When true, LVRT mode is disabled. LVRT_DISABLE

Disable

LVRT MODE
SELECT

When an input is true, the corresponding
LVRT control mode is active.

When no inputs are true, the default operating
mode is Power Factor.

When multiple inputs are true, the active
control mode is selected in the following
priority order: Q(PF) > Q(Voltage Limit) >
Q(U) > Q(P) > Q(Third Party). For example, if
inputs Q(Voltage Limit) and Q(P) are true,
Q(Voltage Limit) becomes the active control
mode. See the Grid Code chapter for details.

LVRT_MODE_SELECT

Q(PF)
CQWVoltage Limit)
Q(u)

Q(P)

Q(Third Party)

BESTlogic™Plus
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MANUAL ENABLE

When true, this element switches the unit to
Manual mode.

MANUAL ENABIF

- Enable

MANUAL MODE FCR
ONLY

When true, this element switches the Manual
mode to FCR.

MANUAL MODE_FCR ONLY

P Enable

NETWORK LOAD
SHARE DISABLE

When true, this element disables network
load sharing.

NETWORK_LOAD SHARE DISABLE

P Disable

NLS BROADCAST

This element functions in conjunction with the
Network Load Share Status inputs on all units
on the network. When an input is true, the
corresponding Network Load Share Status
input on all units on the network is true.

NLS BROADCAST

Output 1
Cutput 2
Clutput 3
Output 4

OEL DISABLED IN

When true, this element disables OEL when

OEL_DISABLED IN_MAN MODE

MANUAL MODE the unit is operating in Manual mode.
- Enzble
OEL ONLINE When true, this element enables the use of OEL_ONLINE
OEL when the unit is considered online.
» Enable
OEL SELECT When true, this element selects the OE_SH ECT_GROUP_2
SECONDARY secondary settings for OEL.
SETTINGS »- Enable

PARALLEL ENABLE
LM

When true, this element informs the unit that it
is online. The element should be enabled
when the 52LM is closed.

This element also allows UEL and droop
compensation to operate when true.

PARALIF] ENABIE |M

» Enzble

PID SELECT
SECONDARY
SETTINGS

When true, this element selects secondary
settings on the PID.

PID_SELECT GROUP 2

- Enable

PF/VAR ENABLE

When true, this element enables the PF and
Var controller. The Var/PF Selection element
must be set to true to use var or PF mode.

PF_VAR ENABLE JK

» Enable

PREPOSITION 1
ENABLE

When true, this element informs the unit to
use setpoints for Preposition 1.

PREPOSITION_1_ENABI E

» Enable

PREPOSITION 2
ENABLE

When true, this element informs the unit to
use setpoints for Preposition 2.

PREPOSITION_2 ENABI F

p Enable

DECS-250
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Name Description Symbol
PREPOSITION 3 When true, this element informs the unit to PREFOSITION_3 ENABLE
ENABLE use setpoints for Preposition 3.
Enable
PROTECTION When true, this element informs the unit to PROTECT_SH ECT_GROUP_2
SELECT use secondary values for protection.
SECONDARY Enable
SETTINGS

PSS SEQ CNTRL

When true, PSS sequence (phase rotation)

P55 _SEQ_CNTRL_EMNABLED

output is not used. (Available when the
controller is equipped with the optional Power
System Stabilizer, style number xPxxxxx)

ENABLED control is enabled. (Available when the

controller is equipped with the optional Power Enchble

System Stabilizer, style number xPxxxxx)
PSS OUTPUT When true, this element disables the output of PSS _CNTRL_OUT_DISABLE
DISABLE the PSS. The PSS continues to run, but the

+ Disable

PSS SEQ CNTRL

When true, phase rotation is selected to be

P55 SEQ CNTRL_SH ECTION

System Stabilizer, style number xPxxxxx)

SELECTION ACB. False when phase rotation is selected
to be ABC. (Available when the controller is F Mode
equipped with the optional Power System
Stabilizer, style number xPxxxxx)
PSS MOTOR When true, the PSS is in motor mode. False PS5 MOTOR
when in generator mode. (Available when the
controller is equipped with the optional Power F Mode
System Stabilizer, style number xPxxxxx)
PSS SELECT When true, this element selects secondary PS5 SHECT GROUP_2
SECONDARY settings for the PSS. (Available when the
SETTINGS controller is equipped with the optional Power

+ Enable

RAISE ENABLE

When true, this element raises the active
setpoint.

RAISE ENABIF

+ Enable

REMOTE LVRT FAIL
MODE

This element can be used to toggle the
operating mode (Q(PF) or Hold Value) when
an LVRT Remote Communications Failure
has occurred. When an LVRT Remote
Communications Failure has been detected,
the LVRT Mode during the failure will be
controlled by the Fail Mode Setting and this
logic element. When the LVRT Remote
Control Fail Mode is set to Q(PF), the
operating mode will be Q(PF) and this logic
element has no effect. When the LVRT
Remote Control Fail Mode is set to Hold
Value, this logic element can be used to set
the operating mode during an LVRT Remote
Communications Failure as indicated below:

e When true, the LVRT Remote Control
Failure Mode is set to Hold Output.

¢ When false, the LVRT Remote Control
Failure Mode is set to Q(PF).

REMOTE_LVRT_FAILMODE

Enable

BESTlogic™Plus
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Name Description Symbol
SCL SELECT When true, this element selects the SCL_SHECT_GROUP_2
SECONDARY secondary settings for SCL.
SETTINGS Enable
SOFT START When true, this element selects the SOFT_START_SEL ECT_GROUP_2
SELECT secondary settings for softstart.
SECONDARY Enable
SETTINGS
START ENABLE When true, this element starts the unit. START_ENABLE
+ Enable
STOP ENABLE When true, this element stops the unit. STOP_ENABLE
+ Enable
Transfer Watchdog When true, this element opens the transfer TransferwaichdogTnp
Trip watchdog output.

+ Tnp

UEL DISABLED IN
MANUAL MODE

When true, this element disables UEL when
the unit is operating in Manual mode.

UEL DISABLED IN_ MAN MODE

+ Enable

UEL SELECT When true, this element selects secondary UHE_SH ECT_GROUP_2
SECONDARY settings for UEL.
SETTINGS Enable
UNDERFREQUENCY | When true, this element disables the V/Hz UNDERFREQUENCYVHZ_DISABLE
V/HZ DISABLE Underfrequency limiter.

Disable
USER When true, this element triggers a USERALM1
PROGRAMMABLE programmable alarm. Programmable Alarm 1 Name
ALARM 1 -16

Trigger
VAR LIMITER When true, this element selects the VAR LIM_SH ECT_GROUP_2
SELECT secondary settings on the Var limiter.
SECONDARY Enable
SETTINGS

VAR/PF MODE

The var input selects var control and the PF
input selects power factor control.

VAR_PF_MODE

off
war
PF

DECS-250
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Name Description Symbol
VAR/PF SELECT When true, this element allows the selection VAR_PF_SHECT _ENABLE
ENABLE of Var and PF.

Enable
VOLTAGE When true, this element disables voltage VOLT_MATCH_DISABLE
MATCHING DISABLE | matching when the unit is operating in AVR
mode. Disable

Logic Schemes

A logic scheme is a group of logic variables written in equation form that defines the operation of a DECS-
250 Digital Excitation System. Each logic scheme is given a unique name. This gives you the ability to
select a specific scheme and be confident that the selected scheme is in operation. One logic scheme is
configured for a typical protection and control application of a synchronous generator and is the default
active logic scheme. Only one logic scheme can be active at a given time. In most applications,
preprogrammed logic schemes eliminate the need for custom programming. Preprogrammed logic
schemes may provide more inputs, outputs, or features than are needed for a particular application. This
is because a preprogrammed scheme is designed for a large number of applications with no special
programming required. Unneeded logic block outputs may be left open to disable a function or a function
block can be disabled through operating settings.

When a custom logic scheme is required, programming time is reduced by modifying the default logic
scheme.

The Active Logic Scheme

The DECS-250 must have an active logic scheme in order to function. All DECS-250 controllers are
delivered with a default, active logic scheme preloaded in memory. The functionality of this logic scheme
is similar to the scheme provided with the DECS-200. If the function block configuration and output logic
of the default logic scheme meet the requirements of your application, then only the operating settings
(system parameters and threshold settings) need to be adjusted before placing the DECS-250 in service.

Sending and Retrieving Logic Schemes

Retrieving a Logic Scheme from the DECS-250

To retrieve settings from the DECS-250, the DECS-250 must be connected to a computer through a
communications port. Once the necessary connections are made, settings can be downloaded from the
DECS-250 by selecting Download Settings and Logic on the Communication pull-down menu.

Sending a Logic Scheme to the DECS-250

To send settings to the DECS-250, the DECS-250 must be connected to a computer through a
communications port. Once the necessary connections are made, settings can be uploaded to the DECS-
250 by selecting Upload Settings and Logic on the Communication pull-down menu.

BESTlogic™Plus DECS-250
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Caution

Always remove the DECS-250 from service prior to changing or
modifying the active logic scheme. Attempting to modify a logic
scheme while the DECS-250 is in service could generate unexpected
or unwanted outputs.

Modifying a logic scheme in BESTCOMSPIus® does not automatically
make that scheme active in the DECS-250. The modified scheme
must be uploaded into the DECS-250. See the paragraphs on Sending
and Retrieving Logic Schemes above.

Default Logic Schemes

The default logic scheme for PSS-disabled systems is shown in Figure 21-2 through Figure 21-4 and the
default logic scheme for PSS-enabled systems is shown in Figure 21-5 through Figure 21-8.

PREPOSITION_1_ENAELE

Status Input Ouiput - OUTPUT1 Input - INPUTS
DECS_START_STOP START/STOP PREPOSITION_1 B Enable
Mo Ouiput - OUTPUT3 Inpat-IN PREPOSITION_2_ENABLE
ALARMOUTFUT PREFOSITION 2 b Enable
AUTO_ENABLE PREPOSITION_3_ENABLE
Input - INPUT1 Input - INPUT7
AUTO_MODE P Enable FREPOSITION_3 p- Enable
MANUAL_ENABLE
Input - INPUT2
MANUAL_MODE B Enzble
: DROOP_DISABLE
Input - INFUTS LM/JK Logic =
RAISE_ENABLE :
Input - INPUT3 [ 2u_p Disable
RAISE = Enable
PARALLEL_ENABLE IM
LOWER_ENABLE -
Input - INPUT4 = bt Enatle
LOWER p Enable OEL ONLINE
= Enable

VAR_PF_SELECT_ENABLE

. VOLT_MATCH_DISABLE
F Enable
p Disable
Input - INFUT10 AUTOTRANSFER | Input - INPUTS
> . » Enatle

Output - OUTPUTE

FIELD_FLASH_ACTIVE

Status Input

FIELD_FLASH_ACTIVE

NETWORK_LOAD_SHARE_DISABLE

Staius Input p Disable
PF_Active

Figure 21-2. PSS-Disabled Default Logic — Logic Page 1 Tab
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ALARM_RESET
ALARM_RESET B Reset SETTINGS_GRF2 = = = =
—®» Enable
Status Input
OEL PROTECT SELECT GROUP 2
Status | Limiter Alarm Output
nput = Enzble
Output - OUTPUT2
LIMITER_ACTIVE
SCL_SELECT_GROUP 2
Status Input b Enzble
VAR_LIMITER_ACTIVE
Status Input UEL SELECT_GROUP 2
| UNDERFREQUENCYVHZ p—
Status Input - Enable
[ Setpoint At Lower_Limit p—'
Status Input OEL_SELECT_GROUP 2
Setpoint_At Upper_Limit
——— Enable
Status Input Output - OUTPUT4
VAR _LIM_SELECT_GROUP_2
MANUAL_ACTIVE MANUAL_MODE — = =
—
Status Input Oulput - OUTPUTS o EEEE

DECS_PREFOSITION PREPOSITION_ACTINE

Figure 21-3. PSS-Disabled Default Logic - Logic Page 2 Tab

Ouiput - OUTPUTI
START/STOP
START/STOP [+
Output - OUTPUT3
ALARM [
Ouiput - OUTPUT2
LIMITER_ACTIVE
LIMITER_ACTIVE [ =
Ouiput - OUTPUT4
MANUAL_MODE
MANUAL_MODE [==
Ouiput - OUTPUTS
| PREPOSITION_ACTIVE }-L’
PREPOSITION_ACTMVE | =
Output - OUTPUTE
[FIELD_FLASH_ACTIE h.
FIELD_FLASH_ACTVE [=

Figure 21-4. PSS-Disabled Default Logic - Physical Outputs Tab
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PREPOSITION_1_ENABLE

Status Input Ouput - OUTPUTI Inputt - INPUTS
PREPOSITION 1 b Enable
PREPOSITION_2_ENABLE
Alarm Output - OUTPUT3 Input - INPUTG —
ALARMOUTRUT PREPOSITION2 b Enable
AUTO_ENABLE PREPOSITION_3_ENABLE
Input - INPUT1 Input - INPUT7 =
ALTO_MODE b Enble PREPOSITION 2 b Encble
MANUAL_ENABLE
Input - INPUT2
MANUAL_MODE b Encblc
Input- INPUTE LM/JK Logic DROOP_DISARLE
Input - INPUT3 RAISE ENABLE 52 UM Disable
RAISE B Enable Ofi-Page Output
i o
LOWER_ENABLE .
Input - INPUTA = Enabe
LOVIER b Enable DEL_ONLINE
p Enable
VAR_PF_SELECT_ENABLE
VOLT_MATCH_DISABLE
i b Enable
p Disable
AUTOTRANSFER_ENABLE Input - INPUTS
Input - INPUT10 - PF_VAR_ENABLE JK
> . p- Enable
Ouigut - OUTPUTE
FIELD_FLASH_ACTIVE

Status Input

FIELD_FLASH_ACTIVE

NETWORK_LOAD SHARE DISABLE

Status Input p Disable
PF_Active

Figure 21-5. PSS-Enabled Default Logic - Logic Page 1 Tab

ALARM_RESET

Input - INPUT11
p FReset

Limiter Alarm Cutput

Output - OUTPUT2

LIMITER_ACTIVE

Setpoint_At Upper_Limit
Status Input
PSSVOLTAGELIMIT

Status Input Output - OUTPUT4
MANUAL_ACT MANUAL_MODE

Output - OUTPUTS

PREPOSITION_ACTME

i
EI
=

Si

DECS_PREPOSITION

Input - INPUT12
SETTINGS_GRF2

SOFT_START_SH ECT_GROUP 2

Enable

PROTECT_SHLECT_GROUFP 2

= Enable

SCL_SE ECT_GROUFP_2

p Enable

UEL_SE ECT_GROUF_2

P Enzble

OEL_SELECT_GROUP 2

Enable

VAR_LIM_SELECT_GROUP_2

~———— Enable

Figure 21-6. PSS-Enabled Default Logic - Logic Page 2 Tab
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PSS Enable Logic

PS5 _CNTRL_OUT_DISABLE

9440300990
p Disable

Ouiput - OUTPUT?
Input - INPUT 14

PSS_SELECT_GROUP 2
INPUT 14

p- Enable

Figure 21-7. PSS-Enabled Default Logic — Logic Page 3 Tab

e g

Output - OUTPUTI
START/STOP
STARTISTOP [
Output - OUTPUT3
ALARM
LIMITER_ACTIVE

L

=

Output - OUTPUT2

LIMITER_ACTIVE
MANUAL_MODE

L

B g

e

T
Output - OUTPUT4
MANUAL_MODE
Output - OUTPUTS
| PREPOSITION_ACTIVE }—L’
PREPOSITION_ACTIVE[=
Output - OUTPUTZ
ouTRUT? [
Output - OUTPUTE
}
FIELD_FLASH_ACTNE [=
Figure 21-8. PSS-Enabled Default Logic - Physical Outputs Tab
Programming BESTlogic ™Plus
in Figure 21-1.

Use BESTCOMSPIus® to program BESTlogicPlus. Using BESTlogicPlus is analogous to physically

BESTlogic™Plus

attaching wire between discrete DECS-250 terminals. To program BESTlogicPlus, use the Settings
components, and elements. To draw a wire/link from port to port (triangles), click the left mouse button on
a port, pull the wire onto another port, and release the left mouse button. A red port indicates that a

Explorer within BESTCOMSPIus to open the BESTlogicPlus Programmable Logic tree branch as shown

The drag and drop method is used to connect a variable or series of variables to the logic inputs, outputs,

connection to the port is required or missing. A black port indicates that a connection to the port is not
required. Drawing wires/links from input to input or output to output is not allowed. Only one wire/link can

DECS-250
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be connected to any one output. If the proximity of the endpoint of the wire/link is not exact, it may attach
to an unintended port.

If an object or element is disabled, it will have a yellow X on it. To enable the element, navigate to the
settings page for that element. A red X indicates that an object or element is not available per the style
number of the DECS-250.

The view of the Main Logic and Physical Outputs can be automatically arranged by clicking the right
mouse button on the window and selecting Auto-Layout.

The following must be met before BESTCOMSPIus will allow logic to be uploaded to the
DECS-250:

e A minimum of two inputs and a maximum of 32 inputs on any multi-port (AND, OR, NAND, NOR,
XOR, and XNOR) gate.

e A maximum of 32 logic levels for any particular path. A path being an input block or an output side of
an element block through gates to an output block or an input side of an element block. This is to
include any OR gates on the Physical Outputs page, but not the matched pairs of Physical Outputs
blocks.

e A maximum of 256 gates per logic level with a maximum of 256 gates allowed per diagram. All output
blocks and input sides of element blocks are at the maximum logic level of the diagram. All gates are
pushed forward/upwards in logic levels and buffered to reach the final output block or element block if
needed.

Three status LEDs are located in the lower right comer of the BESTlogicPlus window. These LEDs show
the Logic Save Status, Logic Diagram Status, and Logic Layer Status. Table 21-4 defines the colors for
each LED.

Table 21-4. Status LEDs

LED Color Definition
Logic Save Status Orange | Logic has changed since last save.
(Left LED) Green Logic has NOT changed since last save.
Logic Diagram Status ® Red Requirements NOT met as listed above.
(Center LED) Green Requirements met as listed above.
Logic Layer Status @® Red Requirements NOT met as listed above.
(Right LED) Green Requirements met as listed above.

Pickup and Dropout Timers

A pickup timer produces a TRUE output when the elapsed time is greater than or equal to the Pickup
Time setting after a FALSE to TRUE transition occurs on the Initiate input from the connected logic.
Whenever the Initiate input status transitions to FALSE, the output transitions to FALSE immediately.

A drop out timer produces a TRUE output when the elapsed time is greater than or equal to the Dropout
Time setting after a TRUE to FALSE transition occurs on the Initiate input from the connected logic.
Whenever the Initiate input transitions to TRUE, the output transitions to FALSE immediately.

Refer to Figure 21-9, Pickup and Dropout Logic Timer Blocks.

To program logic timer settings, use the Settings Explorer within BESTCOMSPIus to open the
BESTIogicPlus Programmable Logic/Logic Timers tree branch. Enter a Name label that you want to
appear on the timer logic block. The Time Delay value range is 0 to 1,800 seconds in 0.1 second
increments.

Next, open the Components tab inside the BESTlogicPlus window and drag a timer onto the program
grid. Right click on the timer to select the timer you want to use that was previously set on the Logic
Timers tree branch. The Logic Timer Properties Dialog Box will appear. Select the timer you want to use.

Timing accuracy is +15 milliseconds.

DECS-250 BESTlogic™Plus
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Initiate —,—\—
: Initiate Pickup Output C —,—\—
Timer Pickup Time
Output
P0048-03
ntate  —— 1
: Initiate Dropout Output : ,—l
Timer Dropout Time
Output

Figure 21-9. Pickup and Dropout Timer Logic Blocks

Offline Logic Simulator

You can use the offline logic simulator to test your custom logic before placing it in operation. The state of
various logic elements can be toggled to verify that the logic states travel through the system as
expected.

The offline logic simulator allows you to change the state of various logic elements to illustrate how that
state travels through the system. Before running the logic simulator, you must click the Save button on
the BESTlogicPlus toolbar to save the logic to memory. Changes to the logic (other than changing the
state) are disabled when the simulator is enabled. Colors are selected by clicking the Options button on
the BESTlogicPlus toolbar. By default, Logic 0 is red and Logic 1 is green. Using your mouse, double-
click on a logic element to change its state.

An example of the offline logic simulator is shown in Figure 21-10. STOP_ENABLE is Logic 0 (red) when
Input 1 is Logic 1 (green), Input 2 is Logic O (red), and the inverter is Logic 1 (green).

Status Input ’. )

PREPOSITION_1_ACTNME

Status Input Qutput - OUTPUTI
PREPOSITION_2_ACTNE S i QUTPUT
STOP_ENABLE
Status Input Input - INPUT1
J AUTO_MODE 4 R Cnable

Input - INFUT2 j
Logic State Legend | 9 | w—

Logic State Colors

Logic0 NN
Logic 1 [N

Show when logic simulation starts.

Figure 21-10. Offline Logic Simulator Example
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BESTIogic ™Plus File Management

To manage BESTIogicPlus files, use the Settings Explorer to open the BESTlogicPlus Programmable
Logic tree branch. Use the BESTlogicPlus Programmable Logic toolbar to manage BESTIogicPlus files.
Refer to Figure 21-11. For information on Settings Files management, refer to the BESTCOMSPIus
Software chapter.

Logic Library = Protection = Options Save | [ | &3 Clear

Figure 21-11. BESTlogicPlus Programmable Logic Toolbar

Saving a BESTlogicPlus File
After programming BESTlogicPlus settings, click on the Save button to save the settings to memory.

Before the new BESTlogicPlus settings can be uploaded to the DECS-250, you must select Save from
the File pull-down menu located at the top of the BESTCOMSPJus main shell. This step will save both the
BESTlogicPlus settings and the operating settings to a file.

The user also has the option to save the BESTlogicPlus settings to a unique file that contains only
BESTIlogicPlus settings. Click on the Logic Library drop-down button and select Save Logic Library File.
Use normal Windows® techniques to browse to the folder where you want to save the file and enter a
filename to save as.

Opening a BESTlogicPlus File

To open a saved BESTlogicPlus file, click on the Logic Library drop-down button on the BESTlogicPlus
Programmable Logic toolbar and select Open Logic Library File. Use normal Windows techniques to
browse to the folder where the file is located.

Protecting a BESTlogicPlus File

Objects in a logic diagram can be locked so that when the logic document is protected these objects
cannot be changed. Locking and protecting is useful when sending logic files to other personnel to be
modified. The locked object(s) cannot be changed. To view the lock status of the object(s), select Show
Lock Status from the Protection drop-down menu. To lock object(s), use the mouse to select object(s) to
be locked. Right click on the selected object(s) and select Lock Object(s). The gold colored padlock next
to the object(s) will change from an open to a locked state. To protect a logic document, select Protect
Logic Document from the Protection drop-down button. Establishing a password is optional.

Uploading a BESTlogicPlus File

To upload a BESTlogicPlus file to the DECS-250, you must first open the file through BESTCOMSPIus or
create the file using BESTCOMSPIus. Then pull down the Communication menu and select Upload Logic.

Downloading a BESTlogicPlus File

To download a BESTlogicPlus file from the DECS-250, you must pull down the Communication menu and
select Download Settings and Logic from Device. If the logic in your BESTCOMSPIus has changed, a
dialog box will open asking you if want to save the current logic changes. You may choose Yes or No.
After you have taken the required action to save or not save the current logic, the downloading is
executed.

Copying and Renaming Preprogrammed Logic Schemes

Copying a saved logic scheme and assigning a unique name is accomplished by first loading the saved
logic scheme into BESTCOMSPlus. Click on the Logic Library drop-down button and select Save Logic
Library File. Use normal Windows® techniques to browse to the folder where you want to save the new
file and enter a filename to save as. Changes are not activated until the new settings have been saved
and uploaded to the device.

DECS-250 BESTlogic™Plus
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Printing a BESTlogicPlus File

To view a preview of the printout, click on the Print Preview icon located on the BESTlogicPlus
Programmable Logic toolbar. If you wish to print to a printer, select the printer icon in the upper left corner
of the Print Preview screen.

You may skip the print preview and go directly to print by clicking on the Printer icon on the
BESTIlogicPlus Programmable Logic toolbar. A dialog box, Select Views to Print opens allowing you to
check which views you would like to print. Next, the Print dialog box opens with the typical Windows
choice to setup the properties of printer. Execute this command, as necessary, and then select Print.

A Page Setup icon is also provided on the BESTlogicPlus Programmable Logic toolbar allowing you to
select Paper Size, Paper Source, Orientation, and Margins.

Clearing the On-Screen Logic Diagram

Click on the Clear button to clear the on-screen logic diagram and start over.

BESTIlogic ™Plus Examples

Example 1 - GOVR Logic Block Connections

Figure 21-12 illustrates the GOVR logic block and two output logic blocks. Output 6 is active while the
governor is being raised and Output 9 is active while the governor is being lowered.

Output - OUTPUTE
GOWR OUTPUTE |

Raise
Output - OUTPUTS
Lower OUTPUTS |

Figure 21-12. Example 1 - GOVR Logic Block Connections

Example 2 - AND Gate Connections

Figure 21-13 illustrates a typical AND gate connection. In this example, Output 11 will become active
when the bus and the generator are dead.

Input - BUS DEAD

| BUSDEAD p—\ Output - OUTPUT 11
* OUTPUT 11

Input - GEN_DEAD

| GEN_DEAD

Figure 21-13. Example 2 - AND Gate Connections
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22 » Communication

Local Communication

A type B, USB port connects the DECS-250 with a PC operating BESTCOMSPIus® for local, short- term
communication. This mode of communication is useful for settings configuration and system
commissioning. The USB port is located on the front panel and illustrated in the Controls and Indicators
chapter of this manual. A USB device driver for the DECS-250 is automatically installed on your PC
during the installation of BESTCOMSPIus. Information about establishing communication between
BESTCOMSPIus and the DECS-250 is provided in the BESTCOMSPIus Software chapter of this manual.

Caution

This product contains one or more nonvolatile memory devices. Nonvolatile
memory is used to store information (such as settings) that needs to be
preserved when the product is power-cycled or otherwise restarted.
Established nonvolatile memory technologies have a physical limit on the
number of times they can be erased and written. In this product, the limit is
100,000 erase/write cycles. During product application, consideration should
be given to communications, logic, and other factors that may cause
frequent/repeated writes of settings or other information that is retained by the
product. Applications that result in such frequent/repeated writes may reduce
the useable product life and result in loss of information and/or product
inoperability.

Communication with a Second DECS

BESTCOMSPIus Navigation Path: Settings Explorer, Communications, RS232 Setup
HMI Navigation Path: Settings, Communications, RS232 Setup.

Communication with a second DECS enables regulation setpoint tracking to occur in a dual, or
redundant, DECS application. External setpoint tracking is possible between a DECS-250 and second
DECS-250 or a DECS-250 and DECS-200.

All DECS controllers mentioned here use a female DB-9 (RS-232) connector for communication with a
second DECS. On the DECS-250, this connector is located on the right side panel and is illustrated in the
Terminals and Connectors chapter of this manual. A five-foot (1.5 meter) cable, part number
9310300032, is available for interconnecting two DECS controllers.

RS-232 port communication settings are illustrated in Figure 22-1 and consist of the baud rate, number of
bits per character, parity, and the number of stop bits. When connecting the DECS-250 to a DECS-200,
you must ensure that the communication settings of the DECS-200 match those of the DECS-250.

DECS-250 Communication
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RS232 Setup
Communication Settings
Baud Rate
19200 Baud W
Bits Per Char
8 bits/character ~
Parity
No Parity ~
Stop Bits
1 stop bit e

Figure 22-1. RS232 Setup

Modbus® Communication

BESTCOMSPIus Navigation Path: Settings Explorer, Communications, Modbus Setup
HMI Navigation Path: Not available through HMI.
DECS-250 systems support the RS-485 mode and Modbus TCP (Ethernet) mode at the same time.

DECS-250 Modbus communication registers are listed and defined in the Modbus Communication
chapter of this manual.

Modbus settings for RS-485 and Ethernet are illustrated in Figure 22-2 and consist of RS-485 Unit ID,
RS-485 Response Delay, and Ethernet Unit ID.

Modbus Setup

RS485 Settings Ethernet Settings
Unit 1D Unit 1D

Response Delay (ms)

Figure 22-2. Modbus Setup

RS-485 Port

BESTCOMSPIus Navigation Path: Settings Explorer, Communications, RS-485 Setup
HMI Navigation Path: Settings, Communications, RS-485 Setup

An RS-485 port uses the Modbus RTU (remote terminal unit) protocol for polled communication with other
networked devices or remote annunciation and control with an IDP-801 Interactive Display Panel. RS-485
port terminals are located on the left side panel and are identified as RS485 A, B, and C. Terminal A
serves as the send/receive A terminal, terminal B serves as the send/receive B terminal, and terminal C
serves as the signal ground terminal. Figure 22-3 illustrates typical RS-485 connections for multiple
DECS-250 controllers communicating over a Modbus network.

Communication DECS-250
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TO RS-422/RS-485
DB-37 FEMALE TO DECS-250

il
=

22 %R‘ 5 A
| DECS-250
24 | B|  Rs485
19 Cc
s
S
[30] —
S A
o | DECS-250
| B|  Rs4ss
C
4000 ft
1219.2 m
maximum :\_ Y
R 1A
DECS-250
RS485

R; = Optional terminating resistor
120 ohms, typical

Figure 22-3. Typical RS-485 Connections

RS-485 port communication settings are illustrated in Figure 22-4 and consist of the baud rate, number of
bits per character, parity, and the number of stop bits.

RS485 Setup
Communication Settings
Baud Rate
159200 Baud ~
Bits Per Char
8 bits/character ~
Parity
No Parity ~
Stop Bits
1 stop bit e

Figure 22-4. RS-485 Port Communication Settings
Ethernet Port

An Ethernet port uses the Modbus TCP protocol for polled communication with other networked devices
or remote annunciation and control with an IDP-801 Interactive Display Panel.

CAN Communication

BESTCOMSPIus Navigation Path: Settings Explorer, Communications, CAN Bus, CAN Bus Setup
HMI Navigation Path: Settings, Communications, CAN Bus, CAN Bus Setup

One CAN (controller area network) interface (CAN 1) facilitates communication between the DECS-250
and optional modules such as the contact expansion module (CEM-125, CEM-2020, or CEM-2020H) and
analog expansion module (AEM-2020).

DECS-250 Communication
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A second CAN interface (CAN 2) enables the DECS-250 to provide generator and system parameters to
a generator controller such as the Basler DGC-2020. CAN 2 also permits DECS-250 setpoint and mode
control from an external device connected to the CAN.

Both CAN bus interfaces utilize the SAE J1939 messaging protocol.

DECS-250 CAN parameters are listed and defined in the CAN Communication chapter of this manual.

Connections

DECS-250 CAN connections should be made with twisted-pair, shielded cable. Each CAN port
(designated CAN 1 and CAN 2) has a CAN high (H) terminal, a CAN low (L) terminal, and a CAN drain
(SH) terminal. CAN port terminals are illustrated in the Terminals and Connectors chapter of this manual.

Port Configuration

Each DECS-250 CAN port must be identified by a unique address number. The baud rate of each port
can be configured for 125 kbps or 250 kbps.

The Allowed Command Address is the J1939 address from which the DECS-250 will accept broadcast
data. If the address is set to 255 or the same as the DECS-250 CAN Bus Interface address, then
broadcast data is accepted from any address. Otherwise, broadcast data is accepted from only the
specified address. Port configuration settings are illustrated in Figure 22-5.

CAN Bus Setup

CAN Bus Interface 1 CAN Bus Interface 2 Allowed Command Address
CAN Bus Address CAN Bus Address CAN Bus Address

Baud Rate Baud Rate

250 kbps e 250 kbps ~

Figure 22-5. CAN Port Configuration Settings

Remote Module Setup

BESTCOMSPIus Navigation Path: Settings Explorer, Communications, CAN Bus, Remote Module
Setup

HMI Navigation Path: Settings, Communications, CAN Bus, Remote Module Setup
Optional, external modules, such as the contact expansion module (CEM-125, CEM-2020, or CEM-
2020H) and analog expansion module (AEM-2020), communicate via the DECS-250 CAN 1 interface and

are configured through the DECS-250 BESTCOMSPlus interface. These settings are illustrated in Figure
22-6.

Contact Expansion Module

When enabled for operation, the contact expansion module CAN address is assigned a unique number
and the number of outputs is selected. The CEM-125 and CEM-2020 provide 24 output contacts, and the
CEM-2020H provides 18 output contacts.

Analog Expansion Module

When enabled for operation, the AEM-2020 CAN address is assigned a unique address for
communication on the network.

Communication DECS-250
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Remote Module Setup

Contact Expansion Module Analog Expansion Module

(") Disabled (") Disabled

(®) Enabled (®) Enabled

CEM J1333 Address AEM J1933 Address

CEM Outputs

18 Outputs w

Figure 22-6. Remote Module Setup

Ethernet Communication

Depending upon the style number, each DECS-250 is equipped with a copper (100Base-T) Ethemet
communication port (style xxxxx1x) or a fiber optic (100Base-FX) Ethernet communication port (style
xxxxx2x). The ST type fiber optic port uses a 1300 nanometer, near-infrared (NIR) light wavelength
transmitted via two strands of multimode optical fiber, one for receive (RX) and the other for transmit (TX).
The copper or fiber optic Ethernet connector is located on the right side panel. DECS-250 metering,
annunciation, and control is provided through the Ethernet port using the Modbus TCP protocol. DECS-
250 Modbus communication registers are listed and defined in the Modbus Communication chapter of

this manual.

Note

Industrial Ethemet devices designed to comply with IEC 61000-4
series of specifications are recommended.

Ethernet Connection
1. Connect the DECS-250 to the PC using a standard Ethemet cable.
2. In BESTCOMSPIus, click Communication, New Connection, DECS-250, or click the Connection
button on the lower menu bar. The DECS-250 Connection window appears. (Figure 22-7)

3. If you know the IP address of the DECS-250, click the radio button for the Ethernet Connection IP
at the top of the DECS-250 Connection window, enter the address into the fields and click the

Connect button.

4. If you don’t know the IP address, you can perform a scan (Figure 22-8) to search for all
connected devices by clicking the Ethernet button in the Device Discovery box. After the scan is
complete, a window containing the connected devices will be displayed. (Figure 22-9)

DECS-250 Communication
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30 Connection

O Ethemet Connection [IP (Address : Port)]

0 0 0

® USB Connection

0 © 2102

(O Select Device to Connectto

Device Directory

Description

Delete Edit

Model  Serial Number

IP Address

Add

COM Port

Phone Number

Connect

Device Discovery

Scan For Connected
Devices

Ethernet

USB

Default Connect

Advanced...

Close

9440300990

Figure 22-7. DECS-250 Connection Window

Scanning Network for Connected Devices

(Please Wait...)

Figure 22-8. Scanning for Connected Devices

-
Device Discovery

i

Serial Mumber

000

HOZ215462
HO1645662
H02002107
H01387572
H01432415
000

000

HO02002110
HO01393069

IP Address

10.0.1.1293:2102
10.0.111.225:2102
10.0.10:202:2702
10.0.111.203:2102
10.0.10:201:2102
10.0.111.135:2102
10.0.110.165:2102
10.0.110.131:2102
10011742102
10012172102

Device ID
DECS-250
DECS-250
DECS-250
DECS-250
DECS-250
DECS-250
DECS-250 TS5
DECS-250
DECS-250
DECS-250E

Refresh

Details

Corfigure

Connect

Add Al

Cancel

Communication

Figure 22-9. Device Discovery Window
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5. At this point you can also add any or all of the detected devices to the Device Directory. This
prevents the need to scan for connected devices each time a connection is desired. Simply select
a device from the list and click Add. Clicking Add All will add all detected devices from the list to
the Device Directory. The Device Directory stores the name, model, and address of devices you
have added. Click the radio button for Select Device to Connect fo, select the device from the
Device Directory list, and click the Connect button at the top of the DECS-250 Connection
window.

6. Choose the desired device from the list and click Connect. Wait for connection to complete.

7. The Advanced button displays the following window. It contains options for enabling Auto
Reconnect, downloading settings after reconnect, the delay between retries (in milliseconds), and
the maximum number of attempts (Figure 22-10).

Advanced Properties

Auto Reconnect

Enable

Download Settings After Reconnect

10000 2| Delay (ms)

3 2 Maximum Number of Attempts

Miscellaneous

Concel

Figure 22-10. Advanced Properties, Auto Reconnect

Note

The PC running BESTCOMSPIus software must be configured
correctly to communicate with the DECS-250. The PC must have an
IP address in the same subnet range as the DECS-250 if the
DECS-250 is operating on a private, local network.

Otherwise, the PC must have a valid IP address with access to the
network and the DECS-250 must be connected to a properly
configured router. The network settings of the PC depend on the
operating system installed. Refer to the operating system manual for
instructions.

On most Microsoft Windows based PCs, the network settings can be
accessed through the Network Connections icon located inside the
Control Panel.

DECS-250 Communication
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PROFIBUS Communication

BESTCOMSPIus Navigation Path: Settings Explorer, Communications, Profibus Setup
HMI Navigation Path: Settings, Communications, Profibus

On units equipped with the PROFIBUS communication protocol (style xxxxxxP), the DECS-250 sends
and receives PROFIBUS data through a DB-9 port located on the right side panel. DECS-250 PROFIBUS

communication parameters are listed and defined in the PROFIBUS Communication chapter of this
manual.

DB-9 port communication settings are illustrated in Figure 22-11 and consist of the address and network
byte order.

Profibus Setup

Communication Settings
Address

Netwaork Byte Order
MSB First w

Figure 22-11. Profibus Setup

Communication DECS-250
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23 *» Configuration

Before the DECS-250 is placed in service, it must be configured for the controlled equipment and
application.

Generator, Field, and Bus Ratings

BESTCOMSPIus Navigation Path: Settings Explorer, System Parameters, Rated Data
HMI Navigation Path: Settings, System Parameters, Rated Data

Generator, field, and bus rating settings are illustrated in Figure 23-1.

For proper excitation control and protection, the DECS-250 must be configured with the ratings of the
controlled generator and field. These ratings are typically shown on the generator nameplate or can be
obtained from the generator manufacturer. Required generator ratings include the voltage, frequency,
power factor, and apparent power (kVA). Generator current, real power (kW), and reactive power (kvar)
are listed with the other generator ratings as read-only settings. These values are automatically
calculated from the other generator ratings entered by the user. Required field ratings include the no load
dc voltage and current and full load voltage and current.

The ratio of exciter poles to generator poles is used by the exciter diode monitor (EDM) function to detect
open and shorted exciter diodes. The calculated value can be entered directly or calculated using the
pole calculator. A minimum ratio of 1.5 is recommended to ensure consistent EDM operation.

In applications where the generator will be synchronized/paralleled with a bus, the DECS-250 must be
configured with the rated bus voltage.

The nominal operating power input voltage is used to calculate the recommended Ka (Loop Gain) value.
This value is also used in metering calculations.

When using the DECS-250 with an exciter requiring an inverted output, check this box to enable the
inverting of the DECS-250 control output.

Caution

¢ Enabling inverted bridge output with an exciter which does not require inverted
bridge output will result in equipment damage.

o For optimal 40Q (loss of excitation) operation, set the rated PF to a value less than
1.0 on the BESTCOMSPIus Rated Data screen. When the rated PF value is
changed, the rated kW is automatically recalculated and the 40Q and 32 (reverse
power) element settings must be adjusted appropriately.

DECS-250 Configuration
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Rated Data Cancel 0K
Generator Rated Data Field Rated Data Pole Ratio
Waoltage (V) Woltage - Full Load (V) Pole Ratio
Current (A) Current - Full Load (A) Caoiaior
Frequency Voltage - Mo Load (V) Bus Rated Data
I - Vokage
PF (Power Factor) Current - Mo Load (4)
Operating Power Input
Rating (kWA) Bridae Outout Power Input Voltage (V)
4157 ridge Outpu 2400
Inverter for SCT/PFT
Rating (k) Disabled
Rating (kvar)
Figure 23-1. Generator, Bus, Field, and Pole Ratio Ratings
Bridge

A Power Input Configuration setting establishes the DECS-250 operating power configuration. All other
settings on this screen are disabled and used only by the DECS-250N Digital Excitation Control System.

Bridge

Woltage
190 - 277

Operating Power Input

Modes of Operation
Power Input Configuration

Three Phase ~

Single Phase Selection
AL

Rated Frequency
Freguency (Hz)

60

Maximum QOver Speed
Maximum Owver Speed (%)

150

Configuration

Figure 23-2. Power Input Configuration
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Sensing Transformer Ratings and Configuration

BESTCOMSPIus Navigation Path: Settings Explorer, System Parameters, Sensing Transformers
HMI Navigation Path: Settings, System Parameters, Sensing Transformers

DECS-250 configuration includes entry of the primary and secondary values for the transformers that
supply generator and bus sensing values to the DECS-250. These configuration settings are illustrated in
Figure 23-3.

Generator PT

Voltage settings for the generator PT primary and secondary windings establish the nominal PT voltages
expected by the DECS-250. ABC or ACB phase rotation can be accommodated. Options for the
generator voltage sensing connections include single-phase (across phases C and A) and three-phase
sensing using three-wire connections.

Generator CTs

Current settings for the generator CT primary and secondary windings establish the nominal CT current
values expected by the DECS-250. DECS-250 sensing current can be obtained from a single phase or all
three generator phases.

Bus PT

Voltage settings for the bus PT primary and secondary windings establish the nominal bus PT voltages
expected by the DECS-250. Options for the bus voltage sensing connections include single-phase
(across phases A and C) and three-phase sensing using three-wire delta connections.

Sensing Transformers

Generator PT Sensing Configuration

Primary Voltage Phase Rotation

120.00 ABC w

Secondary Voltage Generator Voltage

12000 awW-D v
Phase Connecti

Generator CT =se onnection

Primary Current Sl et

200.00 Bus Voltage

Secondary Current L v

B w

Bus PT

Primary Voltage

120.00

Secondary Voltage

120.00

Figure 23-3. Sensing Transformer Ratings and Configuration
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Startup Functions

BESTCOMSPIus Navigation Path: Settings Explorer, Operating Settings, Startup
HMI Navigation Path: Settings, Operating Settings, Startup

DECS-250 startup functions consist of soft start and field flashing. These settings are illustrated in Figure
23-4.

Soft Start

During startup, the soft start function prevents voltage overshoot by controlling the rate of generator
terminal voltage buildup (toward the setpoint). Soft start is active in AVR, FCR, and FVR regulation
modes. Soft start behavior is based on two parameters: level and time. The soft start level is expressed
as a percentage of the nominal generator terminal voltage and determines the starting point for generator
voltage buildup during startup. The soft start time defines the amount of time allowed for the buildup of
generator voltage during startup. Two groups of soft start settings (primary and secondary) provide for
independent startup behavior which is selectable through BESTlogic™ Plus.

Field Flashing

To ensure generator voltage buildup, the field flashing function applies and removes flashing power from
an external field flashing source. Field flashing is active in AVR, FCR, and FVR control modes. During
system startup, the application of field flashing is based on two parameters: level and time.

The field flash dropout level setting determines the level where field flashing is withdrawn. The field flash
dropout level is expressed as a percentage of the setpoint of the active mode.

The field flash time defines the maximum length of time that field flashing may be applied during startup.

To use the field flashing function, one of the DECS-250 programmable contact outputs must be
configured as a field flashing output.

Startup
Soft Start
Primary Secondary
Soft Start Level (%) Soft Start Level (%)
Soft Start Time (s) Soft Start Time (s)
Startup Control

Field Flash Dropout Level (32)

I

Maximum Field Flash Time (s)

Figure 23-4. Startup Function Settings
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Device Information

BESTCOMSPIus Navigation Path: Settings Explorer, General Settings, Device Info
HMI Navigation Path: Settings, General Settings, Device Information, DECS-250

Device information includes user-assigned identification labeling and read-only firmware version
information and product information. Device information (Figure 23-5) is provided for the DECS-250,
CEM-125, CEM-2020, or CEM-2020H Contact Expansion Module, and AEM-2020 Analog Expansion
Module.

Device Info

Application Version Number
>=1.06.00

Application Version

[1.06.00

Boct Code Version

[1.01.01

Application Build Date

(0470119

Serial Mumber

[HO1387566

ldentification
Device ID

DECS-250

Contact Expansion Module

Application Version

Application Build Date

[rrrv-mm-DD

Analog Expansion Module

Application Version

Application Build Date

[*rry-mm-DD

Application Part Number

[3440301038

Madel Number

[DECS-250

Serial Number

Application Part Number

Madel Number

Serial Mumber

Application Part Number

Model Number

Figure 23-5. Device Information

Firmware and Product Information

Firmware and product information can be viewed on the HMI display and Device Info tab of
BESTCOMSPlus.

Firmware Information

Firmware information is provided for the DECS-250, optional CEM-125, CEM-2020, or CEM-2020H, and
optional AEM-2020. This information includes the application part number, version number, and build
date. Also included is the version of the boot code. When configuring settings in BESTCOMSPIus while
disconnected from a DECS-250, an Application Version Number setting is available to ensure
compatibility between the selected settings and the actual settings available in the DECS-250.

DECS-250 Configuration
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Product Information

Product information for the DECS-250, CEM-125, CEM-2020, CEM-2020H, and AEM-2020 includes the
device model number and serial number.

Device Identification

The user-assigned Device ID can be used to identify DECS-250 controllers in reports and during polling.

Display Units

BESTCOMSPIus Navigation Path: General Settings, Display Units
HMI Navigation Path: N/A

When working with DECS-250 settings in BESTCOMSPI/us, you have the option of viewing the settings in
English or Metric units. The display units setting is illustrated in Figure 23-6 and is not available for
settings shown on the front panel display.

Display Units

System Units
System Units
English ~

Figure 23-6. Display Units

Configuration DECS-250
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24 - Security

DECS-250 security is provided in the form of passwords which control the type of operations allowed by a
particular user. Passwords can be tailored to provide access to specific operations. Additional security is
available by controlling the type of operations allowed through certain DECS-250 communication ports.

Security settings are uploaded and downloaded separately from the settings and logic. See the
BESTCOMSPIus® chapter for more information on uploading and downloading security.

Password Access

BESTCOMSPIus Navigation Path: Settings Explorer, General Settings, Device Security Setup, User
Name Setup

A username and password can be established for one of six functional access areas within the DECS-
250. These access areas are listed in Table 24-1 according to rank. A username and password with
higher access can be used to gain access to operations controlled by a password with lower access. For
example, a settings-level username and password has access to operations protected by the settings-,
operator-, control-, and read-level usemames and passwords. This screen cannot be accessed when in
Live Mode.

Table 24-1. Password Access Levels and Descriptions

Access Level Description
Admin (1) Access to security setup, communications settings, and software upgrades.
Includes levels 2, 3, 4, 5, and 6 below.
Design (2) Access to create and edit programmable logic. Includes levels 3, 4, 5, and 6 below.
Settings (3) Access to edit settings. Does not include logic settings, security setup,

communications settings, and software upgrades. Includes levels 4, 5, and 6 below.

Operator (4) Access to set date and time, trigger and clear logs, and edit energy values.
Includes levels 5 and 6 below.

Control (5) Access to change setpoints, raise and lower, reset alarms, and preposition.
Includes level 6 below.
Read (6) Access to read all system parameters, metering, and logs. No write access.
None (7) Lowest access level. All access is denied.

Password Creation and Configuration

Usernames and passwords are created and configured in BESTCOMSPlus on the Username Setup tab
(Figure 24-1) of the Device Security Setup area. To create and configure a username and password,
perform the following steps.

1. In the BESTCOMSPlus settings explorer, select User Name Setup. This selection is located
under General Settings, Device Security Setup. When prompted, enter a usemame of “A” and a
password of “A” and log on. This factory-default username and password allows administrator-
level access. It is highly recommended that this factory-default password be changed immediately
to prevent undesired access.

2. Highlight an “UNASSIGNED” entry in the user list. (Highlighting a previously-established
usemame will display the password and access level for the user. This enables the password and
access level for an existing user to be changed.)

Enter the desired username.
4. Enter the desired password for the user.

Reenter the password created in step 4 to verify the password.

DECS-250 Security
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6. Select the maximum allowed access level for the user.

7. If amaximum duration is desired for the user’'s access, enter the limit (in days). Otherwise, leave
the expiration value at zero.

8. Click the Save User button to save the user settings.
9. Open the Communication menu, and click Upload Security to Device.

10. BESTCOMSPlus notifies you when the security upload is successful.

User List Selected User Information
User Name Max Access Level ~ User Name
A Admin [sUsANT128 |
ADMINISTRATOR Admin Password
ANDREA221 Cortrol [o77 |
ERIANH145 Design Verify Password
JEFFD331 Admin —
SUSANT188 Operator (7077 |
LINASSIGNED Read Maximum Access Level Allowed
UNASSIGNED Read Operator -
UNASSIGNED Read Days to Expiration (0 - No Password Expiration)
UMNASSIGNED Read
UNASSIGNED Read o
UMNASSIGNED Read
UNASSIGNED Read
UNASSIGNED Read
UNASSIGNED Read
UMNASSIGNED Read
UNASSIGNED Read
LUNASSIGNED Read
UMNASSIGNED Read v Save User Delete User
Figure 24-1. Password Access Settings
Port Security

BESTCOMSPIus Navigation Path: Settings Explorer, General Settings, Device Security Setup, Port
Access Setup

An additional dimension of security is provided by the ability to restrict the control available through the
DECS-250 communication ports. At any given time, only one port can be in use with read or higher
access. For example, if a user gains settings access at one port, users at other ports will be able to gain
no higher than read access until the user with settings access logs off. Modbus and CAN Bus are
exceptions and can be logged into a port with an access level higher than read simultaneously with
another port. This is so that communication is not restricted while another port is in use and also so that
all other ports are not blocked if communication is active. This screen cannot be accessed when in Live
Mode.

Port Access Configuration
Communication port access is configured in BESTCOMSPIus on the Port Access Setup tab (Figure 24-2)

of the Device Security Setup area. To configure communication port access, perform the following steps.

1. In the BESTCOMSPIlus settings explorer, select Port Access Setup. This selection is located
under General Settings, Device Security Setup. When prompted, enter a usemame of “A” and a
password of “A” and log on. This factory-default username and password allows administrator-
level access. It is highly recommended that this factory-default password be changed immediately
to prevent undesired access.

2. Highlight the desired communication port in the port list.

3. Select the unsecured access level for the port.

Security DECS-250
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4. Select the secured access level for the port.
5. Save the configuration by clicking the Save port button.
6. Open the Communication menu, and click Upload Security to Device.
7. BESTCOMSPlus notifies you when the security upload is successful.
Port Uit Selected Port Information
Fort Unsecured Access  Secured Access Unsecured Access Level
BESTCOMSPlus® via Bthemet Read ~
BESTCOMSFlus® via USB Read Admin e
CAN Bus Read Admin -
HMI Read Admin Admin b
Modbus via Ethemet Read Admin
Modbus via Serial Read Admin Save Port
Profibus via Seral Read Admin

Figure 24-2. Port Access Configuration Settings

Login and Access Controls

BESTCOMSPIus Navigation Path: Settings Explorer, General Settings, Device Security Setup, Access
Control

Additional controls are available to limit login time and login attempts. These control settings are
illustrated in Figure 24-3.

Access Timeout

The access timeout setting maintains security by automatically withdrawing password access if a user
neglects to log out. If no activity is seen for the duration of the access timeout setting, password access is
automatically withdrawn.

Login Failure

A login attempts setting limits the number of times that login can be attempted. A login time window limits
the length of time permitted during the login process. If login is unsuccessful, access is blocked for the
duration of the login lockout time setting.

Access Control

Access Timeout
Dielay (s)

Login Failure
Login Attempts

I

Login Time \Window (s)

I

Login Lockout Time (s)

I

Figure 24-3. Login and Access Control Settings
DECS-250 Security
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Viewing the Security Log

9440300990

BESTCOMSPIus Navigation Path: Metering Explorer, Reports, Security Log
HMI Navigation Path: Not available through the front panel

The DECS-250 records information about user logins including the port used to log in, the access level
granted, the type of action performed, and the time of logout in the security log. Information will also be
recorded when a user attempts to log in, but fails due to an invalid username or incorrect password.

A maximum of 200 entries are stored in nonvolatile memory. When a new entry is generated, the
DECS-250 discards the oldest of the 200 entries and replaces it with a new one.

Use the Metering Explorer to open the Reports, Security Log screen. If an active connection to a
DECS-250 is present, the security log will automatically download. Using the Options button, you can
copy, print, or save the security log. The Refresh button is used to refresh/update the security log. The
Clear button clears the security log. The Toggle Sorting button enables sorting. Click on a column header

to sort. See Figure 24-4,

Security

Figure 24-4. Security Log

| Options | - | [ Refresh ] [ Clear ] [Toggle Sorting ] Sorting: Enabled

Port Usemame Accesslevel Login Time Logout Time Action
Bestcoms Via Ethernet Admin Access  2008-01-07 00:00:24.000  2008-01-071 00:05:29.672  Activate
Bestcoms Via Ethernet A Admin Access  2008-01-01 00:00:37.000 NA None
Bestcoms Via Ethermnet A Admin Access  2008-01-07 00:00:37478  MNA MNaone
Bestcoms Via Ethernet A Admin Access  2008-01-01 00:00:59.826  MNA Naone
Bestcoms Via Ethernet A Admin Access  2008-01-01 00:01:00537  NA MNone
Bestcoms Via Ethernet A Admin Access  2008-01-01 00:01:03.131  NA None
Bestcoms Via Ethernet A Admin Access  2008-01-01 00:01:04.933 NA MNone
Bestcoms Via Ethernet A Admin Access  2008-01-01 00:01:05.111  2008-01-071 00:13:38.352 Save
Bestcoms Via Ethernet A Admin Access  2008-01-01 00:01:11.967  2008-01-07 00:36:08238 Save
Bestcoms Via Ethermnet A Admin Access  2008-01-071 00:06:02.839  2008-01-01 00:16:07411  Save
Bestcoms Via Ethernet A Admin Access  2008-01-01 00:13:08.943  2008-01-07 00:13:53.707  Save
HMI Local A Read Access  2008-01-01 00:16:00434 NA MNaone
HMI Local A Admin Access  2008-01-01 00:16:13569 NA Naone
Bestcoms Via Ethernet A Read Access  2008-07-01 00:17:29.641  NA Nane

o] 1 dmy es 0! 00 4 00 10 3.1 Sa
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25 * Timekeeping

The DECS-250 clock is used by the logging functions to timestamp events. DECS-250 timekeeping can
be self-managed by the intemal clock or coordinated with an external source through a network or IRIG
device.

BESTCOMSPIus® Timekeeping settings are shown in Figure 25-1.

BESTCOMSPIus Navigation Path: Settings Explorer, General Settings, Clock Setup
HMI Navigation Path: Settings, General Settings, Clock Setup

Time and Date Format

Clock display settings enable you to configure the time and date reported by the DECS-250 to match the
conventions used in your organization/facility. The reported time can be configured for either the 12- or
24-hour format with the Time Format setting. The Date Format setting® configures the reported date for
one of three available formats: MM-DD-YYYY, DD-MM-YYYY, or YYYY-MM-DD.

Daylight Saving Time Adjustments

The DECS-250 can automatically compensate for the start and end of daylight saving time (DST) on a
fixed- or floating-date basis. A fixed-date, for example, is March 2, and an example of a floating-date is,
“Second Sunday of March”. DST compensation can be made in respect to your local time or coordinated
universal time (UTC). DST start and end points are fully configurable and include a bias adjustment.

Network Time Protocol (NTP)

When connected to an Ethemet network, the DECS-250 can use NTP to assure accurate, synchronized
timekeeping. By synchronizing with a radio, atomic, or other clock located on the internet/intranet, each
DECS-250 maintains accurate timekeeping that is coordinated with the time source.

NTP Settings

NTP is enabled in the DECS-250 by entering the internet protocol (IP) address of the network timeserver
in the four decimal-separated fields of the NTP Address setting. Time zone offset settings provide the
necessary offset from the coordinated universal time (UTC) standard. Central standard time is six hours
and zero minutes behind (-6, 0) UTC and is the default setting.

The Time Priority Setup must be used to enable a connected time source. When multiple time sources
are connected, the Time Priority Setup can be used to rank the sources according to their priority.

IRIG

When the IRIG source is enabled, through the Time Priority Setup, it begins synchronizing the DECS-250
interal clock with the time code signal.

Some older IRIG receivers may use a time code signal compatible with IRIG standard 200-98, format
B002, which does not contain year information. To use this standard, select the IRIG without Year radio
button in the IRIG Decoding box. Year information is stored in nonvolatile memory so the year is retained
during a control power interruption.

The IRIG input accepts a demodulated (dc level-shifted) signal. For proper recognition, the applied IRIG
signal must have a logic high level of no less than 3.5 Vdc and a logic low level that is no higher than 0.5
Vdc. The input signal voltage range is —10 Vdc to +10 Vdc. Input resistance is nonlinear and
approximately 4 kQ at 3.5 Vdc and 3 kQ at 20 Vdc. IRIG signal connections are made at terminals IRIG+
and IRIG— which are located on the right side panel.

DECS-250 Timekeeping
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The Time Priority Setup must be used to enable a connected time source. When multiple, time sources
are connected, the Time Priority Setup' can be used to rank the sources according to their priority.

Clock Setup
Time Zone Offset Setup

Clock Display Setup

Time Zone Hour Offset Time Zone Minute Offset Time Format

Date Format

o ] 24 Hour Mode v YYYY-MM-DD
Daylight Saving Time Setup
DST Configuration Start/End Time Reference
Floating Dates bl (®) Respective to Local Time
(") Respective to UTC Time
Start Day
Manth Occurrence of Day Weekday Hour Minute
March v Second v Sunday |2 |ﬂ |
End Day
Manth Occurrence of Day weekday Hour Minute
November A First A Sunday |2 |D |
Bias Setup
Hour Minute
.
Time Priority Setup Irig Decoding
Disabled Enabled ) IRIG without Year
IigB (®) IRIG with Year
Mtp J
4
Double-click on an item to move to next Box
NTP Address
L Jo fo o
Figure 25-1. Clock Setup
Timekeeping DECS-250
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26 * Testing

Testing of the DECS-250’s regulation and optional power system stabilizer (style XPXXXXX) performance
is possible through the integrated analysis tools of BESTCOMSPIus®.

Real-Time Metering Analysis

BESTCOMSPIus Navigation Path: Metering Explorer, Analysis
HMI Navigation Path: Analysis functions are not available through front panel HMI.

Proper voltage regulator performance is critical to power system stabilizer performance. Step response
measurements of the voltage regulator should be performed to confirm the AVR gain and other critical
parameters. A transfer function measurement between terminal voltage reference and terminal voltage
should be performed with the machine operating at very low load. This test provides an indirect
measurement of the PSS phase requirement. As long as the machine is operating at very low load, the
terminal voltage modulation does not produce significant speed and power changes.

The BESTCOMSPIus Real-Time Metering Analysis screen can be used to perform and monitor on-line
AVR and PSS testing. Six plots of user-selected data can be generated and the logged data can be
stored in a file for later examination. BESTCOMSPIus must be in Live Mode in order to start plotting. Live
Mode is found under the Options menu on the lower menu bar. RTM Analysis screen controls and
indications are illustrated in Figure 26-1.

Analysis - X I
[ OpenFile [ Save File Print | [ Start () Stop &P ClearGraphs | [3f Options | X Axis 4sec = | | FrequencyResponse Time Response Step Response

No Level Trigger

Bl % T ds dy Q B el x ¥ de dy: Q

Figure 26-1. RTM Analysis Screen
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With the RTM Analysis screen controls, you can:

Select the parameters to be graphed
Adjust the resolution of the graph x axis and the range of the graph y axis

Start and stop plot captures

Graph Parameters

9440300990

Open an existing graph file, save a captured plot in a graph file, and print a captured graph

Any four of the following parameters may be selected for plotting in the graph areas.

APC Error to PI

APC Integrator state

APC PI output

Auxiliary voltage input (Vaux)
Average line current (lavg)

AVR error signal (Errin)
AVR output

Bus frequency (B Hz)
Bus voltage (Vbus)
Compensated frequency deviation
(CompF)

Control output (CntOp)
Cross-current input (laux)
Desired APC Reference
Droop

FCR error

FCR state

FCR output

Field current (Ifd)

Field voltage (Vfd)

Final PSS output (Pout)
Frequency response signal (Test)
FVR error

FVR state

FVR output

Generator frequency (G Hz)
Grid connect state

Grid code test signal

Internal state (TrnOp)

Lead-lag #1 (x15)

Lead-lag #2 (x16)

Lead-lag #3 (x17)

Lead-lag #4 (x31)

LVRT Desired var Reference
LVRT var Reference
Mechanical power (x10)
Mechanical power (x11)
Mechanical power (x7)
Mechanical power (x8)
Mechanical power (x9)
Negative sequence current (12)
Negative sequence voltage (V2)
Network Load Share

Testing

Average line-to-line voltage (Vavg)

Filtered mechanical power (MechP)

Null Balance Level (Null Balance)
Null Balance State (Null State)
OEL controller output (OelOutput)
OEL reference

OEL state

Phase A current (la)

Phase A to B, line-to-line voltage (Vab)
Phase B current (Ib)

Phase B to C, line-to-line voltage (Vbc)
Phase C current (Ic)

Phase C to A, line-to-line voltage Vca
Position Indication (Positionind)
Positive sequence current (11)
Positive sequence voltage (V1)
Post-limit output (Post)

Power factor (PF)

Power HP #1 (x5)

Pre-limit output (Prelim)

PSS electrical power (PSSkW)
PSS terminal voltage (Vtmag)
Reactive power (kvar)

Real power (kW)

SCL controller output (SclOutput)
SCL reference

SCL state

SCL PF reference

Speed HP #1 (x2)

Synthesized speed (Synth)
Terminal frequency deviation (TermF)
Time response signal (Ptest)
Torsional filter #1 (Tflt1)

Torsional filter #2 (x29)

Total power (kVA)

UEL controller output (UelOutput)
UEL reference

UEL state

Var limiter output (VArLimOutput)
Var limiter reference

Var limiter state

Var/PF error

Var/PF state

Var/PF output

Washed out power (WashP)
Washed out speed (WashW)

DECS-250
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Frequency Response

Frequency response testing functions are available by clicking the RTM Analysis screen Frequency
Response button. Frequency Response screen functions are illustrated in Figure 26-2 and described as
follows.

Test Mode

Frequency response testing may be performed in Manual or Auto mode. In Manual mode, a single
frequency can be specified to obtain the corresponding magnitude and phase responses. In Auto mode,
BESTCOMSPIus® will sweep the range of frequencies and obtain the corresponding magnitude and
phase responses.

Manual Test Mode Options

Manual test mode options include settings to select the frequency and magnitude of the applied test
signal. A time delay setting selects the time after which the magnitude and phase response
corresponding to the specified frequency is computed. This delay allows transients to settle before
computations are made.

Frequency Response @
Bode Plot /| Plot Frequency Response
Maode Transfer Function Manual Options Frequency Response
‘ Manual - | Input Frequency Magnitude (V)
[2: Speed HF #1 - (o4 - 000

Test Signal Location Output Time Delay (s) (s) Phase (Degrees)

‘AVR Summing v| |Vavg - Avg L-L Voltage {p.u} v| 50 0.0
Magnitude (V) (Primary) Freguency (Hz)
120 0.0

Figure 26-2. Frequency Response Screen

Auto Test Mode Options

Automatic test mode options include settings to select the minimum frequency, maximum frequency, and
magnitude of the sinusoidal wave that is applied during a frequency response test.

Bode Plotting
A Bode plot can be printed, opened, and saved in graph (.gph) format.

Transfer Function

The point in the DECS-250 logic circuitry where a signal is injected for analysis of magnitude and phase
responses is selectable. Signal points include PSS Comp Frequency, PSS Electric Power, AVR
Summing, AVR PID Input, and Manual PID Input.

The type of input signal to be injected and output point are selectable, and include:

e AvrOut e Droop
e B Hz: Bus Frequency {Hz} e  Errin: AVR Error Signal
e  CntOp: Control Output {pu} e FcrErr
e  CompF: Compensated Frequency Deviation e FcrOut

DECS-250 Testing
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FcrState

FvrErr

FvrOut

FvrState

G Hz: Generator Frequency {Hz}
11: Positive Sequence Current {pu}
12: Negative Sequence Current {pu}
la: Phase A Current {pu}

laux: Cross Current Input {pu}

lavg: Ave Line Current{pu}

Ib: Phase B Current {pu}

Ic: Phase C Current {pu}

Ifd: Field Current {pu}

kVA: Total Power {pu}

kvar: Reactive Power {pu}

kW: Real Power {pu}

MechP: Filtered Mechanical Power
Network Load Share

NullBalance: Null Balance Level
OelOutput: OEL Controller Output
OelRef

OelState

PF: Power Factor

PositionInd: Position Indication {pu}
Post: Post-Limit Output {pu}

POut: Final PSS Output {pu}
Prelim: Pre-Limit Output {pu}
PsskW: PSS Electric Power {pu}
Ptest: Time Response Signal {pu}
SclOutput: SCL Controller Output
SclRef

SclIPfRef

SclState

Synth: Synthsized Speed {pu}
TermF: Terminal Frequency Deviation
Test: Frequency Response Signal {pu}

Frequency Response
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Tflt1: Torsional Filter #1 {pu}
TrnOp: Internal State {pu}
UelOutput: UEL Controller Output
UelRef

UelState

V1: Positive Sequence Voltage {pu}
V2: Negative Sequence Voltage {pu}
Vab: PhA-PhB L-L Voltage {pu}
Var/PfErr

Var/PfOut

Var/PfState

VarLimOutput: Var Limiter Output
VarLimRef

VarLimState

Vaux: Aux Voltage Input {pu}
Vavg: Ave L-L Voltage {pu}

Vbc: PhB-PhC L-L Voltage {pu}
Vbus: Bus Voltage {pu}

Vca: PhC-PhA L-L Voltage {pu}
Vfd: Field Voltage {pu}

Vtmag: PSS Term Voltage
WashP: Washed Out Power
WashW: Washed Out Speed {pu}
x10: Mechanical Power LP #3
x11: Mechanical Power LP #4
x15: Lead-Lag #1 {pu}

x16: Lead-Lag #2 {pu}

x17: Lead-Lag #3 {pu}

x2: Speed HP #1

x29: Torsional Filter #2 {pu}

x31: Lead-Lag #4 {pu}

x5: Power HP #1 {pu}

x7: Mechanical Power {pu}

x8: Mechanical Power LP #1

x9: Mechanical Power LP #2

Read-only frequency response fields indicate the magnitude response, phase response, and test signal
frequency. The magnitude response and phase response corresponds to the test signal previously
applied. The test frequency value reflects the frequency of the test signal currently being applied.

Exercise caution when performing frequency response testing on a
generator connected to the grid. Frequencies that are close to the
resonant frequency of the machine or neighboring machines are to be
avoided. Frequencies above 3 Hz may correspond to the lowest shaft
torsional frequencies of a generator. A torsional profile for the machine
should be obtained from the manufacturer and consulted before
conducting any frequency response tests.

Time Response

Tests should be performed at various load levels to confirm that the input signals are calculated or
measured correctly. Since the PSS function uses compensated terminal frequency in place of speed, the
derived mechanical power signal should be examined carefully to ensure that it does not contain any

Testing
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components at the electromechanical oscillation frequencies. If such components are present, it indicates
that the frequency compensation is less than ideal, or that the machine inertia value is incorrect.

PSS test signal configuration settings are provided on the Time Response screen shown in Figure 26-3.
Click the RTM Analysis screen’s Time Response button to access this screen.
Signal Input

Signal input selections determine the point in the PSS circuitry where the test signal is applied. Test
points include AVR Summing, PSS Comp Frequency, PSS Electric Power, PSS Derived Speed, Manual
Summing, and var/PF.

A time delay is provided to delay the start of a PSS test after the Time Response screen Start button is
clicked.

Time Response @
Signal Input Stabilizer Test Signal Sweep Signal Frequency Settings
AVR Summing None - Sweep Type Frequency Step (Hz)

1.000

P55 Comp Frequency Magnitude (%) Offzet (dc) (Primary V) o

P55 Electric Power 10.00 0.000 Start Freg (Hz) Stop Freq (Hz)

PSS Derived Speed e ) Duration () 1.000 10.000

Manual Summing 0.000 1.0

wvar/PF Time Delay (s)
100

Figure 26-3. Time Response Screen

Test Signal Characteristics

Test signal characteristics (magnitude, offset, frequency, and duration) can be adjusted according to the
type of test signal selected.

Magnitude

The test signal magnitude is expressed as a percentage and excludes the gain of externally-applied
signals.

Offset

A dc offset can be applied to the PSS test signal. The offset is expressed as a per-unit value used in
proper context wherever the test signal is applied. A dc offset cannot be applied to a Step test signal.

Frequency

The test signal frequency can be adjusted as desired for Step and Sine test signals. See Swept Sine Test
Signal for information about configuring the frequency attributes of swept sine test signals.

Duration

A duration setting controls the total test duration for Sine and External test signals. For Step test signals,
the duration setting determines the “on” period of the signal. The duration setting does not apply to Swept
Sine signals.

Swept Sine Test Signals

Swept Sine test signals employ a unique set of characteristics that include the sweep style, frequency
step, and start/stop frequencies.

Sweep Type

A Swept Sine test signal can be configured as linear or logarithmic.

DECS-250 Testing
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Start and Stop Frequencies
The range of a Swept Sine test signal is determined by Start Frequency and Stop Frequency settings.
Frequency Step

The frequency of a Swept Sine test signal is incremented according to the sweep type used. For linear
sweeps, the test signal frequency is incremented by “step” every half-cycle of the system frequency. For
logarithmic sweeps, the test signal frequency is multiplied by 1.0 + step every half-cycle of the system
frequency.

Step Response Analysis

A standard technique for verifying overall system response is through step response measurements. This
involves exciting the local electromechanical oscillation modes through a fixed step change in the AVR
reference. Damping and frequency of oscillation can be measured directly from recordings of generator
speed and power for different operating conditions and settings. Normally this test is performed with
variations of the following:

e Generator active and reactive power loading

e Stabilizer gain

e System configuration (e.g., lines out of service)

e Stabilizer parameters (e.g., phase lead, frequency compensation)
As the stabilizer gain is increased, the damping should increase continuously while the natural frequency
of oscillation should remain relatively constant. Large changes in the frequency of oscillation, a lack of
improvement in damping, or the emergence of new modes of oscillation are all indications of problems
with the selected settings.

Step response testing is performed using the Step Response Analysis screen. This screen (Figure 26-4) is
accessed by clicking the Step Response button in the RTM Analysis window. The Step Response
Analysis screen consists of:

Metering fields: generator VA, total vars and PF, field voltage, and field current

An alarms window that displays any active alarms triggered by a step change

Control buttons to start and stop step response analysis and a button to close the screen

A checkbox to select triggering of a data record when a setpoint step change is performed

Tabs for controlling the application of step changes to the AVR, FCR, FVR, var, and PF setpoints.
Tab functions are described in the following paragraphs.

Note

If logging is in progress, another log cannot be triggered.

Response characteristics displayed on the Step Response Analysis screen
are not automatically updated when the DECS-250 operating mode is
switched externally. The screen must be manually updated by exiting and then
reopening the screen.

AVR, FCR, and FVR Tabs

The AVR, FCR, and FVR tabs are similar in their controls that enable the application of step changes to
their respective setpoints. AVR tab controls are illustrated in Figure 26-4. AVR, FCR, and FVR tab
controls operate as follows.

Step changes that increase or decrease the setpoint are applied by clicking the increment (up arrow) or
decrement (down arrow) button. Step-change setting fields (one for increase and one for decrease)
establish the percent change in the setpoint that occurs when the increment or decrement button is
clicked. A read-only setpoint field indicates the current setpoint and what the setpoint will be when a step
change occurs. A button is provided to return the setpoint to its original value. This original value is the
setpoint established in the Setpoints section of the BESTCOMSPlus® settings explorer and is displayed in
the read-only field adjacent to the button.

Testing DECS-250
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Step Response Analysis

E

Trigger Data Logging on Step Change

JFCR_|FVR |war PF

40 % increase of AVR Setpoint = 2864 0.000 A I#d -0.054 Total PF
0.000 v Vid
Current Setpoint = | FEINTI % Nors

30 % decrease of AVR Setpoint = 48

Return to Original Setpoint = 1200

Figure 26-4. Step Response Analysis - AVR Tab

Var and PF Tabs

The var and PF tabs are similar in their controls that enable the application of step changes to their
respective setpoints. PF tab controls are illustrated in Figure 26-5. Var and PF tab controls operate as
follows.

Step Response Analysis |§|

Trigger Data Logging on Step Change

AVR [FCR [FVR [V

Vavg
1= nn
var Step Point 1 (kvar) 0.0 EI 0.000 A 1id -0.021 Total PF
0.193 v Vid
Current Setpaint (kvar) = _ % I
arms

var Step Point 2 (kvar) = 0.0 El

Return to Original Setpaint = 0.0 l:l

Figure 26-5. Step Response Analysis - PF Tab

Step changes that increase or decrease the setpoint can be applied by clicking the increment (up arrow)
or decrement (down arrow) button. Step-change setpoints can be entered in two setting fields. Clicking
the right-arrow button beside one of the two fields initiates a step change to the corresponding setpoint
value. A button is provided to retum the setpoint to its original value before any step changes were
invoked. This original value is the setpoint established in the Setpoints section of the BESTCOMSPJus®
settings explorer and is displayed in the read-only field adjacent to the button.

Analysis Options

Options are provided to arrange the layout of plots and adjust graph display.

Layout Tab

Up to six data plots may be displayed in three different layouts on the RTM screen. Place a check in the
Cursors Enabled box to enable cursors used for measuring between two horizontal points. See Figure
26-6.

Graph Display Tab

Options are provided to adjust graph history and poll rate. Graph height sets the displayed graphs to a
fixed height in pixels. When the Auto Size box is checked, all displayed graphs are automatically sized to
equally fit the available space. History length is selectable from 1 to 30 minutes. Poll rate is adjustable

DECS-250 Testing
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between 100 to 500 milliseconds. Lowering the history and poll rate may also result in improved PC

performance while plotting.

Place a check in the Sync Graph Scrolling box to sync scrolling between all graphs when any horizontal
scroll bar is moved. See Figure 26-7.

Figure 26-7. Analysis Options Screen, Graph Display Tab

Testing

P

Analysis Options

Layout | Graph Display

) Stack
@ Tile (2 per row)
() Tile (3 per row)

MNumber of Graphs to display on the screen

[7] Cursors Enabled

Figure 26-6. Analysis Options Screen, Layout Tab

Analysis Options

[Loyout|{GipR DRy

Graph Height (pixels)
300 [ Auto Size

Histary (min)

Pall Rate (msec)

100 -

[ Sync Graph Scrolling

~
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27 « CAN Communication

Introduction

CAN Bus interface 1 facilitates communication between the DECS-250 and optional modules such as the
Contact Expansion Module (CEM 125, CEM-2020, or CEM-2020H) and Analog Expansion Module (AEM-
2020). Refer to the chapters Contact Expansion Module and Analog Expansion Module for more
information.

CAN Bus interface 2 enables the DECS-250 to provide generator and system parameters to a generator
controller such as the Basler DGC-2020. CAN 2 also permits DECS-250 setpoint and mode control from
an external device connected to the CAN. The parameters sent over CAN 2 are listed in this chapter.

Both CAN Bus interfaces utilize the SAE J1939 messaging protocol.

Refer to the Communication chapter for CAN port configuration and the Terminals and Connectors
chapter for wiring.

CAN Parameters

Supported CAN parameters are listed in Table 27-1. The first column contains the parameter group
number (PGN), the second column contains the parameter name, the third column contains the unit of
measurement for a parameter, the fourth column contains the suspect parameter number (SPN), and the
fifth column contains the broadcast rate for a parameter.

Table 27-1. CAN Parameters

PGN Name Units | SPN Br‘::'tzas‘

O0xFDAG6 Generator Excitation Field Voltage Volts 3380 100 ms
Generator Excitation Field Current Amps 3381
Generator Output Voltage Bias Percentage Percent 3382

OxFDA7 Voltage Regulator Load Compensation Mode n/a 3375 1s
Voltage Regulator var/PF Operating Mode n/a 3376
Voltage Regulator Underfrequency Compensation Enabled n/a 3377
Voltage Regulator Soft Start State n/a 3378
Voltage Regulator Enabled n/a 3379

OxFDFD Generator Phase CA L-L AC RMS Voltage Volts 2443 100 ms
(Unsupported) n/a 2247
Generator Phase C AC RMS Current Amps 2451

OxFEOO Generator Phase BC L-L AC RMS Voltage Volts 2442 100 ms
(Unsupported) n/a 2446
Generator Phase B AC RMS Current Amps 2450

OxFEOQ3 Generator Phase AB L-L AC RMS Voltage Volts 2441 100 ms
(Unsupported) n/a 2445
Generator Phase A AC RMS Current Amps 2249

OxFEO6 Generator Average L-L AC RMS Voltage Volts 2440 100 ms
(Unsupported) n/a 2444
Generator Average AC Frequency Hertz 2436
Generator Average AC RMS Current Amps 2448

OxFEO04 Generator Total Reactive Power var 2456 100 ms
Generator Overall PF n/a 2464
Generator Overall PF Lagging n/a 2518

OxFEO05 Generator Total Real Power Watts 2452 100 ms
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PGN

Name

Units

SPN

Broadcast
Rate

Generator Total Apparent Power

VA

2460

0xFF00

Contact I/O Status

Start Input - Byte 0, bits 0,1
Stop Input - Byte 0, bits 2,3
Input 1 - Byte 0, bits 4,5
Input 2 - Byte 0, bits 6,7
Input 3 - Byte 1, bits 0,1
Input 4 - Byte 1, bits 2,3
Input 5 - Byte 1, bits 4,5
Input 6 - Byte 1, bits 6,7
Input 7 - Byte 2, bits 0,1
Input 8 - Byte 2, bits 2,3
Input 9 - Byte 2, bits 4,5
Input 10 - Byte 2, bits 6,7
Input 11 - Byte 3, bits 0,1
Input 12 - Byte 3, bits 2,3
Input 13 - Byte 3, bits 4,5
Input 14 - Byte 3, bits 6,7
Watchdog Output - Byte 4, bits 0,1
Output 1 - Byte 4, bits 2,3
Output 2 - Byte 4, bits 4,5
Output 3 - Byte 4, bits 6,7
Output 4 - Byte 5, bits 0,1
Output 5 - Byte 5, bits 2,3
Output 6 - Byte 5, bits 4,5
Output 7 - Byte 5, bits 6,7
Output 8 - Byte 6, bits 0,1
Output 9 - Byte 6, bits 2,3
Output 10 - Byte 6, bits 4,5
Output 11 - Byte 6, bits 6,7
Notes

0=0Open

1 = Closed

2 = Reserved

3 = Reserved

n/a

n/a

100 ms

O0xFFO01

Requested Generator Excitation Field Voltage (FVR Setpoint)

Volts

3380

n/a

Requested Generator Excitation Field Current (FCR Setpoint)

Amps

3381

n/a

O0xFF02

Requested Operating Mode
Byte 0, Bits 0-2

Notes

1=FCR

2=AVR

3=VAR

4=PF

5=FVR

Will not override if held by logic.
Byte 0, Bits 3—7 unused
Bytes 1-7 unused

n/a

n/a

100 ms

CAN Communication
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. Broadcast
PGN Name Units SPN Rate
OxFF03 Data Bytes 1-2 Power Factor Setpoint Adjust n/a n/a 100 ms

Operating Range: -1.0 to +1.0
Scaling: 0.0001/bit
Offset: -1.0
Scaled Data Range: 0 to 20,000
Scaled Data Offset: 10,000
Data Bytes 3—4 Q(Voltage Limit) Bias Adjust
Operating Range: -0.45 to +0.45
Scaling: 0.0001/bit
Offset: -0.45
Scaled Data Range: 0 to 9,000
Scaled Data Offset: 4,500
Data Bytes 5-6 Q(U) Reference Voltage Adjust
Operating Range: -0.1 to +0.1
Scaling: 0.0001/bit
Offset: -0.1
Scaled Data Range: 0 to 1,000
Scaled Data Offset: 1,000

Data Bytes 7-8 Q(Third Party) Q Reference Adjust
Operating Range: -0.45 to +0.45
Scaling: 0.0001/bit
Offset: -0.45
Scaled Data Range: 0 to 9,000
Scaled Data Offset: 4,500

OxFF04 Data Bytes 1-2 Active Power Reference Adjust n/a n/a 100 ms
Operating Range: -1.00 to +1.00
Scaling: 0.0001/bit

Offset: -1.0

Scaled Data Range: 0 to 20,000
Scaled Data Offset: 10,000

Data Bytes 3-8 Reserved

0xF015 Requested Generator Total AC Reactive Power (var Setpoint) var 3383 n/a
Requested Generator Overall PF (PF Setpoint) n/a 3384 n/a
Requested Generator Overall PF Lagging (PF Setpoint) n/a 3385 n/a
0xF01C Requested Generator Average L-L AC RMS Voltage Volts 3386 n/a

(AVR Setpoint)

Diagnostic Trouble Codes (DTCs)

The DECS-250 will send an unsolicited message of a currently active diagnostic trouble code (DTC).
Previously active DTCs are available upon request. Active and previously active DTCs can be cleared on
request. Table 27-2 lists the diagnostic information that the DECS-250 obtains over the CAN Bus
interface.

DTCs are reported in coded diagnostic information that includes the Suspect Parameter Number (SPN),
Failure Mode Identifier (FMI), and Occurrence Count (OC) as listed in Table 3. All parameters have an
SPN and are used to display or identify the items for which diagnostics are being reported. The FMI
defines the type of failure detected in the subsystem identified by an SPN. The reported problem may not
be an electrical failure but a subsystem condition needing to be reported to an operator or technician. The
OC contains the number of times that a fault has gone from active to previously active.

DECS-250 CAN Communication
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Table 27-2. Diagnostic Information Obtained Over CAN Bus Interface 2
PGN Name

OxEAQ0 Request DTCs

OxFECA Currently Active DTCs

OxFECB Previously Active DTCs

OxFECC Clear Previously Active DTCs

OxFED3 Clear Active DTCs

Table 27-3. Reported DTCs
SPN hex (decimal) Name FMI hex (decimal) *

0x263 (611) Loss of Sensing Fault 0x00 (0)
0x264 (612) EDM Fault OxOE (14)
0xD34 (3380) Field Overvoltage Fault 0x00 (0)
0xD35 (3381) Field Overcurrent Fault 0x00 (0)
0x988 (2440) Overvoltage Fault 0xOF (15)
0x988 (2440) Undervoltage Fault 0x11 (17)
0x998 (2456) Loss of Excitation Fault 0x11 (17)

* 0 = Data valid but above normal range, most severe.

14 = Special instructions.

15 = Data valid but above normal range, least severe.
17 = Data valid but below normal range, least severe.

CAN Communication
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28 « Modbus® Communication

Introduction

This document describes the Modbus® communications protocol employed by DECS-250 systems and
how to exchange information with DECS-250 systems over a Modbus network. DECS-250 systems
communicate by emulating a subset of the Modicon 984 Programmable Controller.

Caution

This product contains one or more nonvolatile memory devices. Nonvolatile
memory is used to store information (such as settings) that needs to be
preserved when the product is power-cycled or otherwise restarted.
Established nonvolatile memory technologies have a physical limit on the
number of times they can be erased and written. In this product, the limit is
100,000 erase/write cycles. During product application, consideration should
be given to communications, logic, and other factors that may cause
frequent/repeated writes of settings or other information that is retained by the
product. Applications that result in such frequent/repeated writes may reduce
the useable product life and result in loss of information and/or product
inoperability.

Modbus communications use a master-slave technique in which only the master can initiate a transaction.
This transaction is called a query. When appropriate, a slave (DECS-250) responds to the query. When a
Modbus master communicates with a slave, information is provided or requested by the master.
Information residing in the DECS-250 is grouped categorically as follows:

General

Binary Points

Metering

Limiters

Setpoints

Global Settings

Relay Settings

Protection Settings

Gains

Legacy Modbus

All supported data can be read as specified in the Register Table. Abbreviations are used in the Register
Table to indicate the register type. Register types are:

e Read/Write = RW

e ReadOnly = R

When a slave receives a query, the slave responds by either supplying the requested data to the master
or performing the requested action. A slave device never initiates communications on the Modbus and will
always generate a response to the query unless certain error conditions occur. The DECS-250 is
designed to communicate on the Modbus network only as slave devices.

Refer to the Communication chapter for Modbus communication setup and the Terminals and Connectors
chapter for wiring.

Message Structure

Device Address Field

The device address field contains the unique Modbus address of the slave being queried. The addressed
slave repeats the address in the device address field of the response message. This field is 1 byte.

DECS-250 Modbus® Communication
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Although Modbus protocol limits a device address from 1 to 247, the address is user-selectable at
installation and can be altered during real-time operation.

Function Code Field

The function code field in the query message defines the action to be taken by the addressed slave. This
field is echoed in the response message and is altered by setting the most significant bit (MSB) of the
field to 1 if the response is an error response. This field is 1 byte in length.

The DECS-250 maps all available data into the Modicon 984 holding register address space supports the
following function codes:

e Function 03 (03 hex) - read holding registers

e Function 06 (06 hex) - preset single register

e Function 08 (08 hex), sub-function 00 - diagnostics: return query data

e Function 08 (08 hex), sub-function 01 - diagnostics: restart communications option
e Function 08 (08 hex), sub-function 04 - diagnostics: force listen only mode

e Function 16 (10 hex) - preset multiple registers

Data Block Field

The query data block contains additional information needed by the slave to perform the requested
function. The response data block contains data collected by the slave for the queried function. An error
response will substitute an exception response code for the data block. The length of this field varies with
each query.

Error Check Field

The error check field provides a method for the slave to validate the integrity of the query message
contents and allows the master to confirm the validity of response message contents. This field is 2 bytes.

Modbus Modes of Operation

A standard Modbus network offers the remote terminal unit (RTU) transmission mode and Modbus TCP
mode for communication. DECS-250 systems support the Modbus TCP mode and RS-485 mode at the
same time. To enable editing over Modbus TCP, or RS-485, the unsecured access level for the port must
be configured to the appropriate access level. See the Security chapter of this manual for more
information on security and access levels. These two modes of operation are described below.

A master can query slaves individually or universally. A universal ("broadcast") query, when allowed,
evokes no response from any slave device. If a query to an individual slave device requests actions
unable to be performed by the slave, the slave response message contains an exception response code
defining the error detected. Exception response codes are quite often enhanced by the information found
in the "Error Details" block of holding registers.

The Modbus protocol defines a simple Protocol Data Unit (PDU) independent of the underlying
communication layers. The mapping of the Modbus protocol on specific buses or networks can introduce
some additional fields on the Application Data Unit (ADU). See Figure 28-1.

ADU

»
»

Additional address _ - Error Check

P »
< >

PDU

P
<

Figure 28-1. General Modbus Frame

The client that initiates a Modbus transaction builds the Modbus Application Data Unit. The function code
indicates to the server which kind of action to perform.
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Modbus® Over Serial Line

Message Structure

Master initiated queries and DECS-250 responses share the same message structure. Each message is
comprised of four message fields. They are:

e Device Address (1 byte)

e Function Code (1 byte)

e Data Block (n bytes)

e Error Check field (2 bytes)

Each 8-bit byte in a message contains two 4-bit hexadecimal characters. The message is transmitted in a
continuous stream with the LSB of each byte of data transmitted first. Transmission of each 8-bit data
byte occurs with one start bit and either one or two stop bits. Parity checking is performed, when enabled,
and can be either odd or even. The transmission baud rate is user-selectable, and can be set at
installation and altered during real-time operation. The DECS-250 Modbus supports baud rates up to
115200. The factory default baud rate is 19200.

DECS-250 systems support RS-485 compatible serial interfaces. This interface is accessible from the left
side panel of the DECS-250.

Message Framing and Timing Considerations

When receiving a message via the RS-485 communication port, the DECS-250 requires an inter-byte
latency of 3.5 character times before considering the message complete.

Once a valid query is received, the DECS-250 waits a specified amount of time before responding. This
time delay is set on the Modbus Setup screen under Communications in BESTCOMSP/us®. This
parameter contains a value from 10 - 10,000 milliseconds. The default value is 10 milliseconds.

Table 28-1 provides the response message transmission time (in seconds) and 3.5 character times (in
milliseconds) for various message lengths and baud rates.

Table 28-1. Timing Considerations

3.5 Character Time Message Tx Time (s)
Baud Rate (ms) 128 Bytes 256 Bytes
1200 32.08 1.17 2.34
2400 16.04 0.59 1.17
4800 8.021 0.29 0.59
9600 4.0104 0.15 0.29
19200 2.0052 0.07 0.15
38400 1.0026 0.04 0.07
57600 0.6684 0.02 0.04
115200 0.3342 0.01 0.02
Modbus on TCP/IP

Application Data Unit

The following describes the encapsulation of a Modbus request or response when it is carried on a
Modbus TCP/IP network. See Figure 28-2.

Modbus TCP/IP ADU

P [
< »

»
>

a
<

PDU
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Figure 28-2. Modbus Request/Response Over TCP/IP

A dedicated header is used on TCP/IP to identify the Modbus Application Data Unit. It is called the MBAP
header (Modbus Application Protocol header).

This header provides some differences compared to the Modbus RTU application data unit used on a
serial line:

e The Modbus ‘slave address’ field usually used on Modbus Serial Line is replaced by a single byte
‘Unit Identifier’ within the MBAP header. The ‘Unit Identifier’ is used to communicate via devices
such as bridges, routers, and gateways that use a single IP address to support multiple
independent Modbus end units.

e All Modbus requests and responses are designed in such a way that the recipient can verify that
a message is finished. For function codes where the Modbus PDU has a fixed length, the function
code alone is sufficient. For function codes carrying a variable amount of data in the request or
response, the data field includes a byte count.

e When Modbus is carried over TCP, additional length information is carried in the MBAP header to
allow the recipient to recognize message boundaries even if the message has been split into
multiple packets for transmission. The existence of explicit and implicit length rules and use of a
CRC-32 error check code (on Ethemet) results in an infinitesimal chance of undetected corruption
to a request or response message.

MBAP Header Description
The MBAP Header contains the fields listed in Table 28-2.
Table 28-2. MBAP Header Fields

Fields Length Description Client Server
Transaction 2 Bytes | Identification of a Modbus Initialized by Recopied by the
Identifier request/response transaction. | the client. server from the

received request.
Protocol 2 Bytes | 0 = Modbus protocol. Initialized by Recopied by the
Identifier the client. server from the
received request.
Length 2 Bytes | Number of following bytes. Initialized by Initialized by the
the client server (response).
(request).
Unit Identifier | 1 Byte | Identification of a remote Initialized by Recopied by the
slave connected on a serial the client. server from the
line or on other buses. received request.

The header is 7 bytes long:

e Transaction Identifier — Used for transaction pairing, the Modbus server copies in the response
the transaction identifier of the request.

e  Protocol Identifier — Used for intra-system multiplexing. The Modbus protocol is identified by the
value 0.

e Length — A byte count of the following fields, including the Unit Identifier and data fields.

e Unit Identifier — Used for intra-system routing purpose. It is typically used to communicate to a
Modbus or a Modbus serial line slave through a gateway between an Ethernet TCP/IP network
and a Modbus serial line. This field is set by the Modbus Client in the request and must be
returned with the same value in the response by the server.

Note: All Modbus TCP ADU are sent via TCP on registered port 502.

Error Handling and Exception Responses

Any query received that contains a non-existent device address, a framing error, or CRC error is ignored.
No response is transmitted. Queries addressed to the DECS-250 with an unsupported function or illegal
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values in the data block result in an error response message with an exception response code. The
exception response codes supported by the DECS-250 are provided in Table 28-3.

Table 28-3. Supported Exception Response Codes

Code Name Description

01 lllegal Function The query Function/Subfunction Code is unsupported;
query read of more than 125 registers; query preset of
more than 100 registers.

02 lllegal Data A register referenced in the data block does not support
Address queried read/write; query preset of a subset of a numerical
register group.
03 lllegal Data Value A preset register data block contains an incorrect number

of bytes or one or more data values out of range.

DECS-250 Modbus® via Ethernet

Modbus can communicate through Ethernet if the IP address of the DECS-250 is configured as described
in the Communications chapter of this manual.

Detailed Message Query and Response for RTU Transmission Mode

A detailed description of DECS-250 supported message queries and responses is provided in the
following paragraphs.

Read Holding Registers

Query

This query message requests a register or block of registers to be read. The data block contains the
starting register address and the quantity of registers to be read. A register address of N will read holding
register N+1. If the query is a broadcast (device address = 0), no response message is returned.

Device Address

Function Code = 03 (hex)
Starting Address Hi

Starting Address Lo

No. of Registers Hi

No. of Registers Lo

CRC Hi error check

CRC Lo error check

The number of registers cannot exceed 125 without causing an error response with the exception code
for an illegal function.
Response

The response message contains the data queried. The data block contains the block length in bytes
followed by the data (one Data Hi byte and one Data Lo byte) for each requested register.

Reading an unassigned holding register returns a value of zero.

Device Address

Function Code = 03 (hex)

Byte Count

Data Hi (For each requested register, there is one Data Hi and one Data Lo.)
Data Lo

5ata Hi
Data Lo

DECS-250 Modbus® Communication
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CRC Hi error check
CRC Lo error check

Return Query Data

9440300990

This query contains data to be retumned (looped back) in the response. The response and query
messages should be identical. If the query is a broadcast (device address = 0), no response message is

returned.

Device Address
Function Code =
Subfunction Hi =
Subfunction Lo =
Data Hi =

Data Lo =

CRC Hi error check
CRC Lo error check

08 (hex)
00 (hex)
00 (hex)
xx (don't care)
xx (don't care)

Restart Communications Option

This query causes the remote communications function of the DECS-250 to restart, terminating an active
listen only mode of operation. No effect is made upon primary relay operations. Only the remote
communications function is affected. If the query is a broadcast (device address = 0), no response

message is returned.

If the DECS-250 receives this query while in the listen only mode, no response message is generated.
Otherwise, a response message identical to the query message is transmitted prior to the

communications restart.

Device Address

Function Code =
Subfunction Hi =
Subfunction Lo =

08 (hex)
00 (hex)
01 (hex)

Data Hi =
Data Lo =
CRC Hi error check
CRC Lo error check

xx (don't care)
xx (don't care)

Listen Only Mode

This query forces the addressed DECS-250 to the listen only mode for Modbus communications, isolating
it from other devices on the network. No responses are returned.

While in the listen only mode, the DECS-250 continues to monitor all queries. The DECS-250 does not
respond to any other query until the listen only mode is removed. All write requests with a query to Preset
Multiple Registers (Function Code = 16) are also ignored. When the DECS-250 receives the restart
communications query, the listen only mode is removed.

Device Address

Function Code = 08 (hex)
Subfunction Hi = 00 (hex)
Subfunction Lo = 04 (hex)

Data Hi= xx (don't care)
Datalo = xx (don't care)
CRC Hi error check
CRC Lo error check

Preset Multiple Registers

A preset multiple registers query could address multiple registers in one slave or multiple slaves. If the
query is a broadcast (device address = 0), no response message is returned.
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Query

A Preset Multiple Register query message requests a register or block of registers to be written. The data
block contains the starting address and the quantity of registers to be written, followed by the Data Block
byte count and data. The DECS-250 will perform the write when the device address in query is a
broadcast address or the same as the DECS-250 Modbus Unit ID (device address).

A register address of N will write Holding Register N+1.
Data will cease to be written if any of the following exceptions occur.

e Queries to write to Read Only registers result in an error response with Exception Code of “lllegal
Data Address”.

¢ Queries attempting to write more than 100 registers cause an error response with Exception Code
“lllegal Function”.

e An incorrect Byte Count will result in an error response with Exception Code of “lllegal Data Value”.

e There are several instances of registers that are grouped together to collectively represent a single
numerical DECS-250 data value (i.e. - floating point data, 32-bit integer data, and strings). A query to
write a subset of such a register group will result in an error response with Exception Code “lllegal
Data Address”.

e A query to write a not allowed value (out of range) to a register results in an error response with
Exception Code of “lllegal Data Value”.

Device Address

Function Code = 10 (hex)
Starting Address Hi

Starting Address Lo

No. of Registers Hi

No. of Registers Lo

Byte Count

Data Hi

Data Lo

Data Hi
Data Lo
CRC Hi error check
CRC Lo error check

Response

The response message echoes the starting address and the number of registers. There is no response
message when the query is a broadcast (device address = 0).

Device Address

Function Code = 10 (hex)
Starting Address Hi

Starting Address Lo

No. of Registers Hi

No. of Registers Lo

CRC Hi Error Check

CRC Lo Error Check

Preset Single Register

A Preset Single Register query message requests a single register to be written. If the query is a
broadcast (device address = 0), no response message is returned.

Note: Only data types INT16, INT8, UINT16, UINT8, and String (not longer than 2 bytes), can be preset
by this function.
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Query
Data will cease to be written if any of the following exceptions occur.

e Queries to write to Read Only registers result in an error response with Exception Code of “lllegal
Data Address”.

e A query to write an unallowed value (out of range) to a register results in an error response with
Exception Code of “lllegal Data Value”.

Device Address

Function Code = 06 (hex)
Address Hi

Address Lo

Data Hi

Data Lo

CRC Hi error check

CRC Lo error check

Response
The response message echoes the Query message after the register has been altered.

Data Formats

DECS-250 systems support the following data types:

o Data types mapped to 2 registers

o Unsigned Integer 32 (Uint32)

o Floating Point (Float)

o Strings maximum 4 characters long (String)
e Data types mapped to 1 register

o Unsigned Integer 16 (Uint16)

o Unsigned Integer 8 (Uint8)

o Strings maximum 2 characters long (String)
e Data types mapped to more than 2 registers

o Strings longer than 4 characters (String)

Floating Point Data Format (Float)

The Modbus floating point data format uses two consecutive holding registers to represent a data value.
The first register contains the low-order 16 bits of the following 32-bit format:

e MSB is the sign bit for the floating-point value (0 = positive).
e The next 8 bits are the exponent biased by 127 decimal.

e The 23 LSBs comprise the nomalized mantissa. The most-significant bit of the mantissa is always
assumed to be 1 and is not explicitly stored, yielding an effective precision of 24 bits.

The value of the floating-point number is obtained by multiplying the binary mantissa times two raised to
the power of the unbiased exponent. The assumed bit of the binary mantissa has the value of 1.0, with
the remaining 23 bits providing a fractional value. Table 28-4 shows the floating-point format.

Table 28-4. Floating Point Format

Sign Exponent + 127 Mantissa
1 Bit 8 Bits 23 Bits

The floating-point format allows for values ranging from approximately 8.43X10-%" to 3.38X10%. A
floating-point value of all zeroes is the value zero. A floating-point value of all ones (not a number)
signifies a value currently not applicable or disabled.
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Example: The value 95,800 represented in floating-point format is hexadecimal 47BB1C00. This number
will read from two consecutive holding registers as follows:

Holding Register Value

K (HiByte) hex 1C
K (Lo Byte) hex 00
K+1(Hi Byte) hex 47
K+1(Lo Byte) hex BB

The same byte alignments are required to write.

Long Integer Data Format (Uint32)

The Modbus long integer data format uses two consecutive holding registers to represent a 32-bit data
value. The first register contains the low-order 16 bits and the second register contains the high-order 16
bits.

Example: The value 95,800 represented in long integer format is hexadecimal 0x00017638. This number
will read from two consecutive holding registers as follows:

Holding Register Value

K (HiByte) hex 76
K (Lo Byte) hex 38
K+1(Hi Byte) hex 00
K+1(Lo Byte) hex 01

The same byte alignments are required to write.

Integer Data Format (Uint16) or Bit-Mapped Variables in Uint16 Format
The Modbus integer data format uses a single holding register to represent a 16-bit data value.

Example: The value 4660 represented in integer format is hexadecimal 0x1234. This number will read from
a holding register as follows:

Holding Register Value
K (HiByte) hex 12
K (Lo Byte) hex 34

The same byte alignments are required to write.

The Uint16 Data Format is listed in Binary Points (Table 28-7), below.

Example: Register 900 occupies 16 rows in the Register Table where each row gives the name of specific
bit-mapped data such as 900-0 indicates bit 0 of register 900 is mapped to RF-TRIG.

Short Integer Data Format/Byte Character Data Format (Uint8)

The Modbus short integer data format uses a single holding register to represent an 8-bit data value. The
holding register high byte will always be zero.

Example: The value 132 represented in short integer format is hexadecimal 0x84. This number will read
from a holding register as follows:

Holding Register Value
K (HiByte) hex 00
K (Lo Byte) hex 84

The same byte alignments are required to write.

String Data Format (String)

The Modbus string data format uses one or more holding registers to represent a sequence, or string, of
character values. If the string contains a single character, the holding register high byte will contain the
ASCII character code and the low byte will be zero.
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Example: The string “PASSWORD” represented in string format will read as follows:

Holding Register Value
K (HiByte)
K (Lo Byte)
K+1(Hi Byte)
K+1(Lo Byte)
K+2(Hi Byte)
(
(
(

SVNRET

K+2(Lo Byte)
K+3(Hi Byte)
K+3(Lo Byte)

938G

Example: If the above string is changed to “P”, the new string will read as follows:

Holding Register Value
K (HiByte) ‘P’

K (Lo Byte) hex 00
K+1(Hi Byte) hex 00
K+1(Lo Byte) hex 00
K+2(Hi Byte) hex 00
K+2(Lo Byte) hex 00
K+3(Hi Byte) hex 00
K+3(Lo Byte) hex 00

The same byte alignments are required to write.

CRC Error Check

This field contains a two-byte CRC value for transmission error detection. The master first calculates the
CRC and appends it to the query message. The DECS-250 system recalculates the CRC value for the
received query and performs a comparison to the query CRC value to determine if a transmission error
has occurred. If so, no response message is generated. If no transmission error has occurred, the slave
calculates a new CRC value for the response message and appends it to the message for transmission.

The CRC calculation is performed using all bytes of the device address, function code, and data block
fields. A 16-bit CRC-register is initialized to all 1's. Then each eight-bit byte of the message is used in the
following algorithm:

First, exclusive-OR the message byte with the low-order byte of the CRC-register. The result, stored in
the CRC-register, will then be right-shifted eight times. The CRC-register MSB is zero-filled with each
shift. After each shift, the CRC-register LSB is examined. If the LSB is a 1, the CRC-register is
exclusive-ORed with the fixed polynomial value A001 (hex) prior to the next shift. Once all bytes of the
message have undergone the above algorithm, the CRC-register will contain the message CRC value to
be placed in the error check field.

Secure DECS-250 Login via Modbus

To login to the DECS-250 via Modbus, write the string usemame|password to the Secure Login register
(40500). Substitute “username” with the user name of the desired access level, include the pipe ‘|’
symbol, and substitute “password” with the password of the chosen access level. To view the current
access level, read the Current Access register (40520). Write any value to the Logout register (40517) to
log out of the DECS-250. Upon disconnecting from Modbus over TCP/IP, the user is automatically logged
out of the DECS-250. However, upon disconnecting from Modbus over serial line, the user remains
logged in.
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Modbus Parameters

General

General parameters are listed in Table 28-5.

Table 28-5. General Group Parameters

Group Name Register Type Bytes R/W Range
System Data Model Number 40001 String 64 R 0-64
System Data App Version Information 40033 String 64 R 0-64
System Data App Sub-version Version 40065 String 64 R 0-64
System Data Boot Version Information 40097 String 64 R 0-64
System Data Firmware Part Number 40129 String 64 R 0-64
Time Date 40161 String 16 R 0-16
Time Time 40169 String 16 R 0-16
Unit Information Style Number 40177 String 32 R 0-32
Unit Information Serial Number 40193 String 32 R 0-32
DECS Control Control Output Var PF 40209 Float 4 R n/a
DECS Control Control Output OEL 40211 Float 4 R n/a
DECS Control Control Output UEL 40213 Float 4 R n/a
DECS Control Control Output SCL 40215 Float 4 R n/a
DECS Control Control Output AVR 40217 Float 4 R n/a
DECS Control Control Output FCR 40219 Float 4 R n/a
DECS Control Control Output FVR 40221 Float 4 R n/a
DECS Control Invert Output (SCT/PPT) 40223 Uint 4 RW Disabled=0 Enabled=1
Security
Table 28-6. Security Group Parameters
Group Name Register Type Bytes R/W Range
Security Secure Login 40500 String 34 RW 0-34
Security Logout 40517 String 5 RW 0-5
Security Current Access 40520 Uint32 4 R No Access=0,
Read Access=1
Control Access=2
Operator Access=3
Setting Access=4
Design Access=5
Administrator Access=6
Binary Points
Table 28-7. Binary Point Group Parameters
Group Name Register Type Bytes R/W Range
System Data RF trig 40900 bit 0 Uint16 2 R True=1 False=0
System Data PU logic 40900 bit 1 Uint16 2 R True=1 False=0
System Data Trip logic 40900 bit 2 Uint16 2 R True=1 False=0
System Data Logic trig 40900 bit 3 Uint16 2 R True=1 False=0
System Data Breaker Status 40900 bit 4 Uint16 2 R True=1 False=0
Alarms Real Time Clock Alarm 40900 bit 5 Uint16 2 R True=1 False=0
Alarms Date Time Set Alarm 40900 bit 6 Uint16 2 R True=1 False=0
Alarms Firmware Change Alarm 40900 bit 7 Uint16 2 R True=1 False=0
Alarms Frequency out of range alarm 40900 bit 8 Uint16 2 R True=1 False=0
Alarms Ethernet link lost alarm 40900 bit 9 Uint16 2 R True=1 False=0
Alarms USB com alarm 40900 bit 10 Uint16 2 R True=1 False=0
Alarms IRIG sync lost alarm 40900 bit 11 Uint16 2 R True=1 False=0
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Group Name Register Type Bytes RW Range
Alarms Logic equal none alarm 40900 bit 12 Uint16 2 R True=1 False=0
Alarms No user setting alarm 40900 bit 13 Uint16 2 R True=1 False=0
Alarms NTP sync lost alarm 40900 bit 14 Uint16 2 R True=1 False=0
Alarms Microprocessor Reset Alarm 40900 bit 15 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 1 40901 bit0 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 2 40901 bit 1 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 3 40901 bit 2 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 4 40901 bit 3 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 5 40901 bit 4 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 6 40901 bit5 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 7 40901 bit6 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 8 40901 bit 7 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 9 40901 bit 8 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 10 40901 bit9 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 11 40901 bit 10 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 12 40901 bit 11 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 13 40901 bit 12 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 14 40901 bit 13 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 15 40901 bit 14 Uint16 2 R True=1 False=0
Alarms Programmable Alarm 16 40901 bit 15 Uint16 2 R True=1 False=0
Alarms Underfrequency V/Hz Alarm 40902 bit 0 Uint16 2 R True=1 False=0
Alarms OEL alarm 40902 bit 1 Uint16 2 R True=1 False=0
Alarms UEL alarm 40902 bit 2 Uint16 2 R True=1 False=0
Alarms Failed to build up alarm 40902 bit 3 Uint16 2 R True=1 False=0
Alarms SCL alarm 40902 bit 4 Uint16 2 R True=1 False=0
Alarms PSS voltage unbalanced alarm 40902 bit 5 Uint16 2 R True=1 False=0
Alarms PSS current unbalanced alarm 40902 bit 6 Uint16 2 R True=1 False=0
Alarms PSS power below threshold alarm 40902 bit 7 Uint16 2 R True=1 False=0
Alarms PSS speed failed alarm 40902 bit 8 Uint16 2 R True=1 False=0
Alarms PSS voltage limit alarm 40902 bit 9 Uint16 2 R True=1 False=0
Alarms Transfer watchdog alarm 40902 bit 10 Uint16 2 R True=1 False=0
Alarms Crowbar activated 40902 bit 11 Uint16 2 R True=1 False=0
Alarms Var limiter active alarm 40902 bit 12 Uint16 2 R True=1 False=0
Alarm Report Alarm Output 40902 bit 13 Uint16 2 R True=1 False=0
Hardware Ports Field Short Circuit Status 40902 bit 14 Uint16 2 R True=1 False=0
DECS Control Auto transfer enable 40902 bit 15 Uint16 2 R True=1 False=0
DECS Control Var PF selection 40903 bit 0 Uint16 2 R True=1 False=0
DECS Control DECS start stop (external) 40903 bit 1 Uint16 2 R True=1 False=0
DECS Control Pre-position 1 active 40903 bit 2 Uint16 2 R True=1 False=0
DECS Control Pre-position 2 active 40903 bit 3 Uint16 2 R True=1 False=0
DECS Control Pre-position 3 active 40903 bit 4 Uint16 2 R True=1 False=0
DECS Control Auto active 40903 bit 5 Uint16 2 R True=1 False=0
Field Overvoltage Block 40903 bit 6 Uint16 2 R True=1 False=0
Field Overvoltage Pickup 40903 bit 7 Uint16 2 R True=1 False=0
Field Overvoltage Trip 40903 bit 8 Uint16 2 R True=1 False=0
Field Overcurrent Block 40903 bit 9 Uint16 2 R True=1 False=0
Field Overcurrent Pickup 40903 bit 10 Uint16 2 R True=1 False=0
Field Overcurrent Trip 40903 bit 11 Uint16 2 R True=1 False=0
Exciter Diode Monitor Block open diode 40903 bit 12 Uint16 2 R True=1 False=0
Exciter Diode Monitor Pickup open diode 40903 bit 13 Uint16 2 R True=1 False=0
Exciter Diode Monitor Trip open diode 40903 bit 14 Uint16 2 R True=1 False=0
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Group Name Register Type Bytes RW Range
Exciter Diode Monitor Block shorted diode 40903 bit 15 Uint16 2 R True=1 False=0
Exciter Diode Monitor Pickup shorted diode 40904 bit 0 Uint16 2 R True=1 False=0
Exciter Diode Monitor Trip shorted diode 40904 bit 1 Uint16 2 R True=1 False=0
Power Input Failure Block 40904 bit 2 Uint16 2 R True=1 False=0
Power Input Failure Pickup 40904 bit 3 Uint16 2 R True=1 False=0
Power Input Failure Trip 40904 bit 4 Uint16 2 R True=1 False=0
Loss of Sensing Block 40904 bit 5 Uint16 2 R True=1 False=0
Loss of Sensing Pickup 40904 bit 6 Uint16 2 R True=1 False=0
Loss of Sensing Trip 40904 bit 7 Uint16 2 R True=1 False=0
25 Block 40904 bit 8 Uint16 2 R True=1 False=0
25 Status 40904 bit 9 Uint16 2 R True=1 False=0
25 VM1 status 40904 bit 10 Uint16 2 R True=1 False=0
27P Block 40904 bit 11 Uint16 2 R True=1 False=0
27P Pickup 40904 bit 12 Uint16 2 R True=1 False=0
27P Trip 40904 bit 13 Uint16 2 R True=1 False=0
59P Block 40904 bit 14 Uint16 2 R True=1 False=0
59P Pickup 40904 bit 15 Uint16 2 R True=1 False=0
59P Trip 40905 bit 0 Uint16 2 R True=1 False=0
810 Block 40905 bit 1 Uint16 2 R True=1 False=0
810 Pickup 40905 bit 2 Uint16 2 R True=1 False=0
810 Trip 40905 bit 3 Uint16 2 R True=1 False=0
81U Block 40905 bit 4 Uint16 2 R True=1 False=0
81U Pickup 40905 bit 5 Uint16 2 R True=1 False=0
81U Trip 40905 bit 6 Uint16 2 R True=1 False=0
Gen Below 10 Hz Block 40905 bit 7 Uint16 2 R True=1 False=0
Gen Below 10 Hz Pickup 40905 bit 8 Uint16 2 R True=1 False=0
Gen Below 10 Hz Trip 40905 bit 9 Uint16 2 R True=1 False=0
40Q Block 40905 bit 10 Uint16 2 R True=1 False=0
40Q Pickup 40905 bit 11 Uint16 2 R True=1 False=0
40Q Trip 40905 bit 12 Uint16 2 R True=1 False=0
32R Block 40905 bit 13 Uint16 2 R True=1 False=0
32R Pickup 40905 bit 14 Uint16 2 R True=1 False=0
32R Trip 40905 bit 15 Uint16 2 R True=1 False=0
Configurable Protection 1 Configurable Protection Threshold 1 Pickup 40906 bit 0 Uint16 2 R True=1 False=0
Configurable Protection 1 Configurable Protection Threshold 1 Trip 40906 bit 1 Uint16 2 R True=1 False=0
Configurable Protection 1 Configurable Protection Threshold 2 Pickup 40906 bit 2 Uint16 2 R True=1 False=0
Configurable Protection 1 Configurable Protection Threshold 2 Trip 40906 bit 3 Uint16 2 R True=1 False=0
Configurable Protection 1 Configurable Protection Threshold 3 Pickup 40906 bit 4 Uint16 2 R True=1 False=0
Configurable Protection 1 Configurable Protection Threshold 3 Trip 40906 bit 5 Uint16 2 R True=1 False=0
Configurable Protection 1 Configurable Protection Threshold 4 Pickup 40906 bit 6 Uint16 2 R True=1 False=0
Configurable Protection 1 Configurable Protection Threshold 4 Trip 40906 bit 7 Uint16 2 R True=1 False=0
Configurable Protection 2 Configurable Protection Threshold 1 Pickup 40906 bit 8 Uint16 2 R True=1 False=0
Configurable Protection 2 Configurable Protection Threshold 1 Trip 40906 bit 9 Uint16 2 R True=1 False=0
Configurable Protection 2 Configurable Protection Threshold 2 Pickup 40906 bit 10 Uint16 2 R True=1 False=0
Configurable Protection 2 Configurable Protection Threshold 2 Trip 40906 bit 11 Uint16 2 R True=1 False=0
Configurable Protection 2 Configurable Protection Threshold 3 Pickup 40906 bit 12 Uint16 2 R True=1 False=0
Configurable Protection 2 Configurable Protection Threshold 3 Trip 40906 bit 13 Uint16 2 R True=1 False=0
Configurable Protection 2 Configurable Protection Threshold 4 Pickup 40906 bit 14 Uint16 2 R True=1 False=0
Configurable Protection 2 Configurable Protection Threshold 4 Trip 40906 bit 15 Uint16 2 R True=1 False=0
Configurable Protection 3 Configurable Protection Threshold 1 Pickup 40907 bit 0 Uint16 2 R True=1 False=0
Configurable Protection 3 Configurable Protection Threshold 1 Trip 40907 bit 1 Uint16 2 R True=1 False=0
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Configurable Protection 3 Configurable Protection Threshold 2 Pickup 40907 bit 2 Uint16 2 R True=1 False=0
Configurable Protection 3 Configurable Protection Threshold 2 Trip 40907 bit 3 Uint16 2 R True=1 False=0
Configurable Protection 3 Configurable Protection Threshold 3 Pickup 40907 bit 4 Uint16 2 R True=1 False=0
Configurable Protection 3 Configurable Protection Threshold 3 Trip 40907 bit5 Uint16 2 R True=1 False=0
Configurable Protection 3 Configurable Protection Threshold 4 Pickup 40907 bit 6 Uint16 2 R True=1 False=0
Configurable Protection 3 Configurable Protection Threshold 4 Trip 40907 bit 7 Uint16 2 R True=1 False=0
Configurable Protection 4 Configurable Protection Threshold 1 Pickup 40907 bit 8 Uint16 2 R True=1 False=0
Configurable Protection 4 Configurable Protection Threshold 1 Trip 40907 bit9 Uint16 2 R True=1 False=0
Configurable Protection 4 Configurable Protection Threshold 2 Pickup 40907 bit 10 Uint16 2 R True=1 False=0
Configurable Protection 4 Configurable Protection Threshold 2 Trip 40907 bit 11 Uint16 2 R True=1 False=0
Configurable Protection 4 Configurable Protection Threshold 3 Pickup 40907 bit 12 Uint16 2 R True=1 False=0
Configurable Protection 4 Configurable Protection Threshold 3 Trip 40907 bit 13 Uint16 2 R True=1 False=0
Configurable Protection 4 Configurable Protection Threshold 4 Pickup 40907 bit 14 Uint16 2 R True=1 False=0
Configurable Protection 4 Configurable Protection Threshold 4 Trip 40907 bit 15 Uint16 2 R True=1 False=0
Configurable Protection 5 Configurable Protection Threshold 1 Pickup 40908 bit 0 Uint16 2 R True=1 False=0
Configurable Protection 5 Configurable Protection Threshold 1 Trip 40908 bit 1 Uint16 2 R True=1 False=0
Configurable Protection 5 Configurable Protection Threshold 2 Pickup 40908 bit 2 Uint16 2 R True=1 False=0
Configurable Protection 5 Configurable Protection Threshold 2 Trip 40908 bit 3 Uint16 2 R True=1 False=0
Configurable Protection 5 Configurable Protection Threshold 3 Pickup 40908 bit 4 Uint16 2 R True=1 False=0
Configurable Protection 5 Configurable Protection Threshold 3 Trip 40908 bit 5 Uint16 2 R True=1 False=0
Configurable Protection 5 Configurable Protection Threshold 4 Pickup 40908 bit 6 Uint16 2 R True=1 False=0
Configurable Protection 5 Configurable Protection Threshold 4 Trip 40908 bit 7 Uint16 2 R True=1 False=0
Configurable Protection 6 Configurable Protection Threshold 1 Pickup 40908 bit 8 Uint16 2 R True=1 False=0
Configurable Protection 6 Configurable Protection Threshold 1 Trip 40908 bit9 Uint16 2 R True=1 False=0
Configurable Protection 6 Configurable Protection Threshold 2 Pickup 40908 bit 10 Uint16 2 R True=1 False=0
Configurable Protection 6 Configurable Protection Threshold 2 Trip 40908 bit 11 Uint16 2 R True=1 False=0
Configurable Protection 6 Configurable Protection Threshold 3 Pickup 40908 bit 12 Uint16 2 R True=1 False=0
Configurable Protection 6 Configurable Protection Threshold 3 Trip 40908 bit 13 Uint16 2 R True=1 False=0
Configurable Protection 6 Configurable Protection Threshold 4 Pickup 40908 bit 14 Uint16 2 R True=1 False=0
Configurable Protection 6 Configurable Protection Threshold 4 Trip 40908 bit 15 Uint16 2 R True=1 False=0
Configurable Protection 7 Configurable Protection Threshold 1 Pickup 40909 bit 0 Uint16 2 R True=1 False=0
Configurable Protection 7 Configurable Protection Threshold 1 Trip 40909 bit 1 Uint16 2 R True=1 False=0
Configurable Protection 7 Configurable Protection Threshold 2 Pickup 40909 bit 2 Uint16 2 R True=1 False=0
Configurable Protection 7 Configurable Protection Threshold 2 Trip 40909 bit 3 Uint16 2 R True=1 False=0
Configurable Protection 7 Configurable Protection Threshold 3 Pickup 40909 bit 4 Uint16 2 R True=1 False=0
Configurable Protection 7 Configurable Protection Threshold 3 Trip 40909 bit 5 Uint16 2 R True=1 False=0
Configurable Protection 7 Configurable Protection Threshold 4 Pickup 40909 bit 6 Uint16 2 R True=1 False=0
Configurable Protection 7 Configurable Protection Threshold 4 Trip 40909 bit 7 Uint16 2 R True=1 False=0
Configurable Protection 8 Configurable Protection Threshold 1 Pickup 40909 bit 8 Uint16 2 R True=1 False=0
Configurable Protection 8 Configurable Protection Threshold 1 Trip 40909 bit 9 Uint16 2 R True=1 False=0
Configurable Protection 8 Configurable Protection Threshold 2 Pickup 40909 bit 10 Uint16 2 R True=1 False=0
Configurable Protection 8 Configurable Protection Threshold 2 Trip 40909 bit 11 Uint16 2 R True=1 False=0
Configurable Protection 8 Configurable Protection Threshold 3 Pickup 40909 bit 12 Uint16 2 R True=1 False=0
Configurable Protection 8 Configurable Protection Threshold 3 Trip 40909 bit 13 Uint16 2 R True=1 False=0
Configurable Protection 8 Configurable Protection Threshold 4 Pickup 40909 bit 14 Uint16 2 R True=1 False=0
Configurable Protection 8 Configurable Protection Threshold 4 Trip 40909 bit 15 Uint16 2 R True=1 False=0
Synchronizer Sync Failed Alarm 40910 bit 0 Uint16 2 R True=1 False=0
Network Load Share Unknown Network Load Share Protocol 40910 bit1 Uint16 2 R True=1 False=0
Version
Alarms Voltage Matching Active 40910 bit 2 Uint16 2 R True=1 False=0
Contact Inputs Start Input 40910 bit 3 Uint16 R True=1 False=0
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Contact Inputs Stop Input 40910 bit4 Uint16 2 R True=1 False=0
Contact Inputs Input 1 40910 bit 5 Uint16 2 R True=1 False=0
Contact Inputs Input 2 40910 bit6 Uint16 2 R True=1 False=0
Contact Inputs Input 3 40910 bit 7 Uint16 2 R True=1 False=0
Contact Inputs Input 4 40910 bit 8 Uint16 2 R True=1 False=0
Contact Inputs Input 5 40910 bit9 Uint16 2 R True=1 False=0
Contact Inputs Input 6 40910 bit 10 Uint16 2 R True=1 False=0
Contact Inputs Input 7 40910 bit 11 Uint16 2 R True=1 False=0
Contact Inputs Input 8 40910 bit 12 Uint16 2 R True=1 False=0
Contact Inputs Input 9 40910 bit 13 Uint16 2 R True=1 False=0
Contact Inputs Input 10 40910 bit 14 Uint16 2 R True=1 False=0
Contact Inputs Input 11 40910 bit 15 Uint16 2 R True=1 False=0
Contact Inputs Input 12 40911 bit 0 Uint16 2 R True=1 False=0
Contact Inputs Input 13 40911 bit 1 Uint16 2 R True=1 False=0
Contact Inputs Input 14 40911 bit 2 Uint16 2 R True=1 False=0
Contact Outputs Watchdog Output 40911 bit 3 Uint16 2 R True=1 False=0
Contact Outputs Output 1 40911 bit4 Uint16 2 R True=1 False=0
Contact Outputs Output 2 40911 bit5 Uint16 2 R True=1 False=0
Contact Outputs Output 3 40911 bit6 Uint16 2 R True=1 False=0
Contact Outputs Output 4 40911 bit7 Uint16 2 R True=1 False=0
Contact Outputs Output 5 40911 bit 8 Uint16 2 R True=1 False=0
Contact Outputs Output 6 40911 bit9 Uint16 2 R True=1 False=0
Contact Outputs Output 7 40911 bit 10 Uint16 2 R True=1 False=0
Contact Outputs Output 8 40911 bit 11 Uint16 2 R True=1 False=0
Contact Outputs Output 9 40911 bit 12 Uint16 2 R True=1 False=0
Contact Outputs Output 10 40911 bit 13 Uint16 2 R True=1 False=0
Contact Outputs Output 11 40911 bit 14 Uint16 2 R True=1 False=0
Virtual Switch Virtual Switch 1 40911 bit 15 Uint16 2 R True=1 False=0
Virtual Switch Virtual Switch 2 40912 bit 0 Uint16 2 R True=1 False=0
Virtual Switch Virtual Switch 3 40912 bit 1 Uint16 2 R True=1 False=0
Virtual Switch Virtual Switch 4 40912 bit 2 Uint16 2 R True=1 False=0
Virtual Switch Virtual Switch 5 40912 bit 3 Uint16 2 R True=1 False=0
Virtual Switch Virtual Switch 6 40912 bit4 Uint16 2 R True=1 False=0
DECS Control Manual FCR Only 40912 bit5 Uint16 2 R True=1 False=0
DECS Control Droop Disable 40912 bit 6 Uint16 2 R True=1 False=0
DECS Control CC Disable 40912 bit 7 Uint16 2 R True=1 False=0
DECS Control Line Drop Disable 40912 bit 8 Uint16 2 R True=1 False=0
DECS Control Parallel Enable 40912 bit9 Uint16 2 R True=1 False=0
DECS Control Soft Start Select Group 2 40912 bit 10 Uint16 2 R True=1 False=0
DECS Control PSS Select Group 2 40912 bit 11 Uint16 2 R True=1 False=0
DECS Control OEL Select Group 2 40912 bit 12 Uint16 2 R True=1 False=0
DECS Control UEL Select Group 2 40912 bit 13 Uint16 2 R True=1 False=0
DECS Control SCL Select Group 2 40912 bit 14 Uint16 2 R True=1 False=0
DECS Control Protect Select Group 2 40912 bit 15 Uint16 2 R True=1 False=0
DECS Control PID Select Group 2 40913 bit 0 Uint16 2 R True=1 False=0
DECS Control DECS Manual Auto 40913 bit1 Uint16 2 R True=1 False=0
DECS Control Null Balance 40913 bit 2 Uint16 2 R True=1 False=0
DECS Control DECS Pre-position 40913 bit 3 Uint16 2 R True=1 False=0
DECS Control Var Limiter Select Group 2 40913 bit4 Uint16 2 R True=1 False=0
DECS Control Var Active 40913 bit5 Uint16 2 R True=1 False=0
DECS Control PF Active 40913 bit 6 Uint16 2 R True=1 False=0
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DECS Control FVR Active 40913 bit 7 Uint16 2 R True=1 False=0
DECS Control FCR Active 40913 bit 8 Uint16 2 R True=1 False=0
DECS Control Manual Active 40913 bit9 Uint16 2 R True=1 False=0
DECS PSS Meter PSS Active 40913 bit 10 Uint16 2 R True=1 False=0
DECS Regulator Meter Setpoint at Lower Limit 40913 bit 11 Uint16 2 R True=1 False=0
DECS Regulator Meter Setpoint at Upper Limit 40913 bit 12 Uint16 2 R True=1 False=0
Exciter Diode Monitor Trip Open or Shorted Diode 40913 bit 13 Uint16 2 R True=1 False=0
Contact Expansion Module Input 1 40913 bit 14 Uint16 2 R True=1 False=0
Contact Expansion Module Input 2 40913 bit 15 Uint16 2 R True=1 False=0
Contact Expansion Module Input 3 40914 bit 0 Uint16 2 R True=1 False=0
Contact Expansion Module Input 4 40914 bit 1 Uint16 2 R True=1 False=0
Contact Expansion Module Input 5 40914 bit 2 Uint16 2 R True=1 False=0
Contact Expansion Module Input 6 40914 bit 3 Uint16 2 R True=1 False=0
Contact Expansion Module Input 7 40914 bit4 Uint16 2 R True=1 False=0
Contact Expansion Module Input 8 40914 bit5 Uint16 2 R True=1 False=0
Contact Expansion Module Input 9 40914 bit6 Uint16 2 R True=1 False=0
Contact Expansion Module Input 10 40914 bit 7 Uint16 2 R True=1 False=0
Contact Expansion Module Output 1 40914 bit 8 Uint16 2 R True=1 False=0
Contact Expansion Module Output 2 40914 bit9 Uint16 2 R True=1 False=0
Contact Expansion Module Output 3 40914 bit 10 Uint16 2 R True=1 False=0
Contact Expansion Module Output 4 40914 bit 11 Uint16 2 R True=1 False=0
Contact Expansion Module Output 5 40914 bit 12 Uint16 2 R True=1 False=0
Contact Expansion Module Output 6 40914 bit 13 Uint16 2 R True=1 False=0
Contact Expansion Module Output 7 40914 bit 14 Uint16 2 R True=1 False=0
Contact Expansion Module Output 8 40914 bit 15 Uint16 2 R True=1 False=0
Contact Expansion Module Output 9 40915 bit0 Uint16 2 R True=1 False=0
Contact Expansion Module Output 10 40915 bit 1 Uint16 2 R True=1 False=0
Contact Expansion Module Output 11 40915 bit 2 Uint16 2 R True=1 False=0
Contact Expansion Module Output 12 40915 bit 3 Uint16 2 R True=1 False=0
Contact Expansion Module Output 13 40915 bit4 Uint16 2 R True=1 False=0
Contact Expansion Module Output 14 40915 bit5 Uint16 2 R True=1 False=0
Contact Expansion Module Output 15 40915 bit 6 Uint16 2 R True=1 False=0
Contact Expansion Module Output 16 40915 bit 7 Uint16 2 R True=1 False=0
Contact Expansion Module Output 17 40915 bit 8 Uint16 2 R True=1 False=0
Contact Expansion Module Output 18 40915 bit9 Uint16 2 R True=1 False=0
Contact Expansion Module Output 19 40915 bit 10 Uint16 2 R True=1 False=0
Contact Expansion Module Output 20 40915 bit 11 Uint16 2 R True=1 False=0
Contact Expansion Module Output 21 40915 bit 12 Uint16 2 R True=1 False=0
Contact Expansion Module Output 22 40915 bit 13 Uint16 2 R True=1 False=0
Contact Expansion Module Output 23 40915 bit 14 Uint16 2 R True=1 False=0
Contact Expansion Module Output 24 40915 bit 15 Uint16 2 R True=1 False=0
Network Load Share Network Load Share Disable 40916 bit 0 Uint16 2 R True=1 False=0
Alarms Invalid Logic Alarm 40916 bit 1 Uint16 2 R True=1 False=0
24 Block 40916 bit 2 Uint16 2 R True=1 False=0
24 Pickup 40916 bit 3 Uint16 2 R True=1 False=0
24 Trip 40916 bit4 Uint16 2 R True=1 False=0
24 Reserved 40916 bit 5 Uint16 2 R True=1 False=0
DECS Control Transient Boost Active 40916 bit 6 Uint16 2 R True=1 False=0
AEM Configuration AEM Communication Failure 40916 bit 7 Uint16 2 R True=1 False=0
AEM Configuration Duplicate AEM 40916 bit 8 Uint16 2 R True=1 False=0
AEM Configuration AEM Input 1 Out of Range 40916 bit 9 Uint16 2 R True=1 False=0
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AEM Configuration AEM Input 2 Out of Range 40916 bit 10 Uint16 2 R True=1 False=0
AEM Configuration AEM Input 3 Out of Range 40916 bit 11 Uint16 2 R True=1 False=0
AEM Configuration AEM Input 4 Out of Range 40916 bit 12 Uint16 2 R True=1 False=0
AEM Configuration AEM Input 5 Out of Range 40916 bit 13 Uint16 2 R True=1 False=0
AEM Configuration AEM Input 6 Out of Range 40916 bit 14 Uint16 2 R True=1 False=0
AEM Configuration AEM Input 7 Out of Range 40916 bit 15 Uint16 2 R True=1 False=0
AEM Configuration AEM Input 8 Out of Range 40917 bit0 Uint16 2 R True=1 False=0
AEM Configuration RTD Input 1 Out of Range 40917 bit 1 Uint16 2 R True=1 False=0
AEM Configuration RTD Input 2 Out of Range 40917 bit 2 Uint16 2 R True=1 False=0
AEM Configuration RTD Input 3 Out of Range 40917 bit 3 Uint16 2 R True=1 False=0
AEM Configuration RTD Input 4 Out of Range 40917 bit4 Uint16 2 R True=1 False=0
AEM Configuration RTD Input 5 Out of Range 40917 bit5 Uint16 2 R True=1 False=0
AEM Configuration RTD Input 6 Out of Range 40917 bit 6 Uint16 2 R True=1 False=0
AEM Configuration RTD Input 7 Out of Range 40917 bit 7 Uint16 2 R True=1 False=0
AEM Configuration RTD Input 8 Out of Range 40917 bit 8 Uint16 2 R True=1 False=0
AEM Configuration AEM Output 1 Out of Range 40917 bit9 Uint16 2 R True=1 False=0
AEM Configuration AEM Output 2 Out of Range 40917 bit 10 Uint16 2 R True=1 False=0
AEM Configuration AEM Output 3 Out of Range 40917 bit 11 Uint16 2 R True=1 False=0
AEM Configuration AEM Output 4 Out of Range 40917 bit 12 Uint16 2 R True=1 False=0
AEM Protection 1 Threshold 1 Pickup 40917 bit 13 Uint16 2 R True=1 False=0
AEM Protection 1 Threshold 1 Trip 40917 bit 14 Uint16 2 R True=1 False=0
AEM Protection 1 Threshold 2 Pickup 40917 bit 15 Uint16 2 R True=1 False=0
AEM Protection 1 Threshold 2 Trip 40918 bit 0 Uint16 2 R True=1 False=0
AEM Protection 1 Threshold 3 Pickup 40918 bit 1 Uint16 2 R True=1 False=0
AEM Protection 1 Threshold 3 Trip 40918 bit 2 Uint16 2 R True=1 False=0
AEM Protection 1 Threshold 4 Pickup 40918 bit 3 Uint16 2 R True=1 False=0
AEM Protection 1 Threshold 4 Trip 40918 bit4 Uint16 2 R True=1 False=0
AEM Protection 2 Threshold 1 Pickup 40918 bit5 Uint16 2 R True=1 False=0
AEM Protection 2 Threshold 1 Trip 40918 bit6 Uint16 2 R True=1 False=0
AEM Protection 2 Threshold 2 Pickup 40918 bit 7 Uint16 2 R True=1 False=0
AEM Protection 2 Threshold 2 Trip 40918 bit 8 Uint16 2 R True=1 False=0
AEM Protection 2 Threshold 3 Pickup 40918 bit9 Uint16 2 R True=1 False=0
AEM Protection 2 Threshold 3 Trip 40918 bit 10 Uint16 2 R True=1 False=0
AEM Protection 2 Threshold 4 Pickup 40918 bit 11 Uint16 2 R True=1 False=0
AEM Protection 2 Threshold 4 Trip 40918 bit 12 Uint16 2 R True=1 False=0
AEM Protection 3 Threshold 1 Pickup 40918 bit 13 Uint16 2 R True=1 False=0
AEM Protection 3 Threshold 1 Trip 40918 bit 14 Uint16 2 R True=1 False=0
AEM Protection 3 Threshold 2 Pickup 40918 bit 15 Uint16 2 R True=1 False=0
AEM Protection 3 Threshold 2 Trip 40919 bit0 Uint16 2 R True=1 False=0
AEM Protection 3 Threshold 3 Pickup 40919 bit 1 Uint16 2 R True=1 False=0
AEM Protection 3 Threshold 3 Trip 40919 bit 2 Uint16 2 R True=1 False=0
AEM Protection 3 Threshold 4 Pickup 40919 bit 3 Uint16 2 R True=1 False=0
AEM Protection 3 Threshold 4 Trip 40919 bit4 Uint16 2 R True=1 False=0
AEM Protection 4 Threshold 1 Pickup 40919 bit 5 Uint16 2 R True=1 False=0
AEM Protection 4 Threshold 1 Trip 40919 bit 6 Uint16 2 R True=1 False=0
AEM Protection 4 Threshold 2 Pickup 40919 bit 7 Uint16 2 R True=1 False=0
AEM Protection 4 Threshold 2 Trip 40919 bit 8 Uint16 2 R True=1 False=0
AEM Protection 4 Threshold 3 Pickup 40919 bit9 Uint16 2 R True=1 False=0
AEM Protection 4 Threshold 3 Trip 40919 bit 10 Uint16 2 R True=1 False=0
AEM Protection 4 Threshold 4 Pickup 40919 bit 11 Uint16 2 R True=1 False=0
AEM Protection 4 Threshold 4 Trip 40919 bit 12 Uint16 2 R True=1 False=0
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AEM Protection 5 Threshold 1 Pickup 40919 bit 13 Uint16 2 R True=1 False=0
AEM Protection 5 Threshold 1 Trip 40919 bit 14 Uint16 2 R True=1 False=0
AEM Protection 5 Threshold 2 Pickup 40919 bit 15 Uint16 2 R True=1 False=0
AEM Protection 5 Threshold 2 Trip 40920 bit0 Uint16 2 R True=1 False=0
AEM Protection 5 Threshold 3 Pickup 40920 bit 1 Uint16 2 R True=1 False=0
AEM Protection 5 Threshold 3 Trip 40920 bit 2 Uint16 2 R True=1 False=0
AEM Protection 5 Threshold 4 Pickup 40920 bit 3 Uint16 2 R True=1 False=0
AEM Protection 5 Threshold 4 Trip 40920 bit 4 Uint16 2 R True=1 False=0
AEM Protection 6 Threshold 1 Pickup 40920 bit 5 Uint16 2 R True=1 False=0
AEM Protection 6 Threshold 1 Trip 40920 bit 6 Uint16 2 R True=1 False=0
AEM Protection 6 Threshold 2 Pickup 40920 bit 7 Uint16 2 R True=1 False=0
AEM Protection 6 Threshold 2 Trip 40920 bit 8 Uint16 2 R True=1 False=0
AEM Protection 6 Threshold 3 Pickup 40920 bit9 Uint16 2 R True=1 False=0
AEM Protection 6 Threshold 3 Trip 40920 bit 10 Uint16 2 R True=1 False=0
AEM Protection 6 Threshold 4 Pickup 40920 bit 11 Uint16 2 R True=1 False=0
AEM Protection 6 Threshold 4 Trip 40920 bit 12 Uint16 2 R True=1 False=0
AEM Protection 7 Threshold 1 Pickup 40920 bit 13 Uint16 2 R True=1 False=0
AEM Protection 7 Threshold 1 Trip 40920 bit 14 Uint16 2 R True=1 False=0
AEM Protection 7 Threshold 2 Pickup 40920 bit 15 Uint16 2 R True=1 False=0
AEM Protection 7 Threshold 2 Trip 40921 bit 0 Uint16 2 R True=1 False=0
AEM Protection 7 Threshold 3 Pickup 40921 bit 1 Uint16 2 R True=1 False=0
AEM Protection 7 Threshold 3 Trip 40921 bit 2 Uint16 2 R True=1 False=0
AEM Protection 7 Threshold 4 Pickup 40921 bit 3 Uint16 2 R True=1 False=0
AEM Protection 7 Threshold 4 Trip 40921 bit4 Uint16 2 R True=1 False=0
AEM Protection 8 Threshold 1 Pickup 40921 bit5 Uint16 2 R True=1 False=0
AEM Protection 8 Threshold 1 Trip 40921 bit 6 Uint16 2 R True=1 False=0
AEM Protection 8 Threshold 2 Pickup 40921 bit 7 Uint16 2 R True=1 False=0
AEM Protection 8 Threshold 2 Trip 40921 bit 8 Uint16 2 R True=1 False=0
AEM Protection 8 Threshold 3 Pickup 40921 bit9 Uint16 2 R True=1 False=0
AEM Protection 8 Threshold 3 Trip 40921 bit 10 Uint16 2 R True=1 False=0
AEM Protection 8 Threshold 4 Pickup 40921 bit 11 Uint16 2 R True=1 False=0
AEM Protection 8 Threshold 4 Trip 40921 bit 12 Uint16 2 R True=1 False=0
RTD Protection 1 Threshold 1 Pickup 40921 bit 13 Uint16 2 R True=1 False=0
RTD Protection 1 Threshold 1 Trip 40921 bit 14 Uint16 2 R True=1 False=0
RTD Protection 1 Threshold 2 Pickup 40921 bit 15 Uint16 2 R True=1 False=0
RTD Protection 1 Threshold 2 Trip 40922 bit 0 Uint16 2 R True=1 False=0
RTD Protection 1 Threshold 3 Pickup 40922 bit 1 Uint16 2 R True=1 False=0
RTD Protection 1 Threshold 3 Trip 40922 bit 2 Uint16 2 R True=1 False=0
RTD Protection 1 Threshold 4 Pickup 40922 bit 3 Uint16 2 R True=1 False=0
RTD Protection 1 Threshold 4 Trip 40922 bit 4 Uint16 2 R True=1 False=0
RTD Protection 2 Threshold 1 Pickup 40922 bit5 Uint16 2 R True=1 False=0
RTD Protection 2 Threshold 1 Trip 40922 bit 6 Uint16 2 R True=1 False=0
RTD Protection 2 Threshold 2 Pickup 40922 bit 7 Uint16 2 R True=1 False=0
RTD Protection 2 Threshold 2 Trip 40922 bit 8 Uint16 2 R True=1 False=0
RTD Protection 2 Threshold 3 Pickup 40922 bit9 Uint16 2 R True=1 False=0
RTD Protection 2 Threshold 3 Trip 40922 bit 10 Uint16 2 R True=1 False=0
RTD Protection 2 Threshold 4 Pickup 40922 bit 11 Uint16 2 R True=1 False=0
RTD Protection 2 Threshold 4 Trip 40922 bit 12 Uint16 2 R True=1 False=0
RTD Protection 3 Threshold 1 Pickup 40922 bit 13 Uint16 2 R True=1 False=0
RTD Protection 3 Threshold 1 Trip 40922 bit 14 Uint16 2 R True=1 False=0
RTD Protection 3 Threshold 2 Pickup 40922 bit 15 Uint16 2 R True=1 False=0
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RTD Protection 3 Threshold 2 Trip 40923 bit 0 Uint16 2 R True=1 False=0
RTD Protection 3 Threshold 3 Pickup 40923 bit 1 Uint16 2 R True=1 False=0
RTD Protection 3 Threshold 3 Trip 40923 bit 2 Uint16 2 R True=1 False=0
RTD Protection 3 Threshold 4 Pickup 40923 bit 3 Uint16 2 R True=1 False=0
RTD Protection 3 Threshold 4 Trip 40923 bit 4 Uint16 2 R True=1 False=0
RTD Protection 4 Threshold 1 Pickup 40923 bit5 Uint16 2 R True=1 False=0
RTD Protection 4 Threshold 1 Trip 40923 bit 6 Uint16 2 R True=1 False=0
RTD Protection 4 Threshold 2 Pickup 40923 bit 7 Uint16 2 R True=1 False=0
RTD Protection 4 Threshold 2 Trip 40923 bit 8 Uint16 2 R True=1 False=0
RTD Protection 4 Threshold 3 Pickup 40923 bit9 Uint16 2 R True=1 False=0
RTD Protection 4 Threshold 3 Trip 40923 bit 10 Uint16 2 R True=1 False=0
RTD Protection 4 Threshold 4 Pickup 40923 bit 11 Uint16 2 R True=1 False=0
RTD Protection 4 Threshold 4 Trip 40923 bit 12 Uint16 2 R True=1 False=0
RTD Protection 5 Threshold 1 Pickup 40923 bit 13 Uint16 2 R True=1 False=0
RTD Protection 5 Threshold 1 Trip 40923 bit 14 Uint16 2 R True=1 False=0
RTD Protection 5 Threshold 2 Pickup 40923 bit 15 Uint16 2 R True=1 False=0
RTD Protection 5 Threshold 2 Trip 40924 bit0 Uint16 2 R True=1 False=0
RTD Protection 5 Threshold 3 Pickup 40924 bit 1 Uint16 2 R True=1 False=0
RTD Protection 5 Threshold 3 Trip 40924 bit 2 Uint16 2 R True=1 False=0
RTD Protection 5 Threshold 4 Pickup 40924 bit 3 Uint16 2 R True=1 False=0
RTD Protection 5 Threshold 4 Trip 40924 bit 4 Uint16 2 R True=1 False=0
RTD Protection 6 Threshold 1 Pickup 40924 bit 5 Uint16 2 R True=1 False=0
RTD Protection 6 Threshold 1 Trip 40924 bit 6 Uint16 2 R True=1 False=0
RTD Protection 6 Threshold 2 Pickup 40924 bit 7 Uint16 2 R True=1 False=0
RTD Protection 6 Threshold 2 Trip 40924 bit 8 Uint16 2 R True=1 False=0
RTD Protection 6 Threshold 3 Pickup 40924 bit 9 Uint16 2 R True=1 False=0
RTD Protection 6 Threshold 3 Trip 40924 bit 10 Uint16 2 R True=1 False=0
RTD Protection 6 Threshold 4 Pickup 40924 bit 11 Uint16 2 R True=1 False=0
RTD Protection 6 Threshold 4 Trip 40924 bit 12 Uint16 2 R True=1 False=0
RTD Protection 7 Threshold 1 Pickup 40924 bit 13 Uint16 2 R True=1 False=0
RTD Protection 7 Threshold 1 Trip 40924 bit 14 Uint16 2 R True=1 False=0
RTD Protection 7 Threshold 2 Pickup 40924 bit 15 Uint16 2 R True=1 False=0
RTD Protection 7 Threshold 2 Trip 40925 bit 0 Uint16 2 R True=1 False=0
RTD Protection 7 Threshold 3 Pickup 40925 bit 1 Uint16 2 R True=1 False=0
RTD Protection 7 Threshold 3 Trip 40925 bit 2 Uint16 2 R True=1 False=0
RTD Protection 7 Threshold 4 Pickup 40925 bit 3 Uint16 2 R True=1 False=0
RTD Protection 7 Threshold 4 Trip 40925 bit 4 Uint16 2 R True=1 False=0
RTD Protection 8 Threshold 1 Pickup 40925 bit5 Uint16 2 R True=1 False=0
RTD Protection 8 Threshold 1 Trip 40925 bit 6 Uint16 2 R True=1 False=0
RTD Protection 8 Threshold 2 Pickup 40925 bit 7 Uint16 2 R True=1 False=0
RTD Protection 8 Threshold 2 Trip 40925 bit 8 Uint16 2 R True=1 False=0
RTD Protection 8 Threshold 3 Pickup 40925 bit 9 Uint16 2 R True=1 False=0
RTD Protection 8 Threshold 3 Trip 40925 bit 10 Uint16 2 R True=1 False=0
RTD Protection 8 Threshold 4 Pickup 40925 bit 11 Uint16 2 R True=1 False=0
RTD Protection 8 Threshold 4 Trip 40925 bit 12 Uint16 2 R True=1 False=0
Thermocouple Protection 1 Threshold 1 Pickup 40925 bit 13 Uint16 2 R True=1 False=0
Thermocouple Protection 1 Threshold 1 Trip 40925 bit 14 Uint16 2 R True=1 False=0
Thermocouple Protection 1 Threshold 2 Pickup 40925 bit 15 Uint16 2 R True=1 False=0
Thermocouple Protection 1 Threshold 2 Trip 40926 bit 0 Uint16 2 R True=1 False=0
Thermocouple Protection 1 Threshold 3 Pickup 40926 bit 1 Uint16 2 R True=1 False=0
Thermocouple Protection 1 Threshold 3 Trip 40926 bit 2 Uint16 2 R True=1 False=0
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Thermocouple Protection 1 Threshold 4 Pickup 40926 bit 3 Uint16 2 R True=1 False=0
Thermocouple Protection 1 Threshold 4 Trip 40926 bit 4 Uint16 2 R True=1 False=0
Thermocouple Protection 2 Threshold 1 Pickup 40926 bit 5 Uint16 2 R True=1 False=0
Thermocouple Protection 2 Threshold 1 Trip 40926 bit 6 Uint16 2 R True=1 False=0
Thermocouple Protection 2 Threshold 2 Pickup 40926 bit 7 Uint16 2 R True=1 False=0
Thermocouple Protection 2 Threshold 2 Trip 40926 bit 8 Uint16 2 R True=1 False=0
Thermocouple Protection 2 Threshold 3 Pickup 40926 bit 9 Uint16 2 R True=1 False=0
Thermocouple Protection 2 Threshold 3 Trip 40926 bit 10 Uint16 2 R True=1 False=0
Thermocouple Protection 2 Threshold 4 Pickup 40926 bit 11 Uint16 2 R True=1 False=0
Thermocouple Protection 2 Threshold 4 Trip 40926 bit 12 Uint16 2 R True=1 False=0
Network Load Share NLS Active 40926 bit 13 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 1 40926 bit 14 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 2 40926 bit 15 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 3 40927 bit0 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 4 40927 bit 1 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 5 40927 bit 2 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 6 40927 bit 3 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 7 40927 bit 4 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 8 40927 bit5 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 9 40927 bit 6 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 10 40927 bit 7 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 11 40927 bit 8 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 12 40927 bit9 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 13 40927 bit 10 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 14 40927 bit 11 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 15 40927 bit 12 Uint16 2 R True=1 False=0
Network Load Share Receiving ID 16 40927 bit 13 Uint16 2 R True=1 False=0
Network Load Share NLS Configuration Mismatch 40927 bit 14 Uint16 2 R True=1 False=0
Network Load Share NLS ID Missing 40927 bit 15 Uint16 2 R True=1 False=0
Network Load Share ID 1 Enabled 40928 bit 0 Uint16 2 R True=1 False=0
Network Load Share ID 2 Enabled 40928 bit 1 Uint16 2 R True=1 False=0
Network Load Share ID 3 Enabled 40928 bit 2 Uint16 2 R True=1 False=0
Network Load Share ID 4 Enabled 40928 bit 3 Uint16 2 R True=1 False=0
Network Load Share ID 5 Enabled 40928 bit 4 Uint16 2 R True=1 False=0
Network Load Share ID 6 Enabled 40928 bit 5 Uint16 2 R True=1 False=0
Network Load Share ID 7 Enabled 40928 bit 6 Uint16 2 R True=1 False=0
Network Load Share ID 8 Enabled 40928 bit 7 Uint16 2 R True=1 False=0
Network Load Share ID 9 Enabled 40928 bit 8 Uint16 2 R True=1 False=0
Network Load Share ID 10 Enabled 40928 bit 9 Uint16 2 R True=1 False=0
Network Load Share ID 11 Enabled 40928 bit 10 Uint16 2 R True=1 False=0
Network Load Share ID 12 Enabled 40928 bit 11 Uint16 2 R True=1 False=0
Network Load Share ID 13 Enabled 40928 bit 12 Uint16 2 R True=1 False=0
Network Load Share ID 14 Enabled 40928 bit 13 Uint16 2 R True=1 False=0
Network Load Share ID 15 Enabled 40928 bit 14 Uint16 2 R True=1 False=0
Network Load Share ID 16 Enabled 40928 bit 15 Uint16 2 R True=1 False=0
Network Load Share NLS Status 1 40929 bit 0 Uint16 2 R True=1 False=0
Network Load Share NLS Status 2 40929 bit 1 Uint16 2 R True=1 False=0
Network Load Share NLS Status 3 40929 bit 2 Uint16 2 R True=1 False=0
Network Load Share NLS Status 4 40929 bit 3 Uint16 2 R True=1 False=0
Reserved 40929 bit 4

Reserved 40929 bit 5
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Reserved 40929 bit 6

Grid Code Parameters LFSM Enable 40929 bit 7 Uint16 2 R True=1 False=0
Grid Code Parameters LFSM Active 40929 bit 8 Uint16 2 R True=1 False=0
Grid Code Parameters LVRT Enable 40929 bit9 Uint16 2 R True=1 False=0
Grid Code Parameters LVRT Active 40929 bit 10 Uint16 2 R True=1 False=0
Grid Code Parameters Grid Code Enabled 40929 bit 11 Uint16 2 R True=1 False=0
Grid Code Parameters APC Enable 40929 bit 12 Uint16 2 R True=1 False=0
Grid Code Parameters GCC Disconnect Timing 40929 bit 13 Uint16 2 R True=1 False=0
Grid Code Parameters GCC Disconnect Timed Out 40929 bit 14 Uint16 2 R True=1 False=0
Grid Code Parameters LVRT Remote Communications Active 40929 bit 15 Uint16 2 R True=1 False=0
Grid Code Parameters APC Active 40930 bit 0 Uint16 2 R True=1 False=0
Grid Code Parameters LVRT Remote Communications Fail 40930 bit 1 Uint16 2 R True=1 False=0
Grid Code Parameters APC Remote Communications Fail 40930 bit 2 Uint16 2 R True=1 False=0
Grid Code Parameters APC Output Limit 40930 bit 3 Uint16 2 R True=1 False=0
Grid Code Parameters LFSM Recovery Active 40930 bit 4 Uint16 2 R True=1 False=0
Grid Code Parameters GCC Disabled 40930 bit 5 Uint16 2 R True=1 False=0
Grid Code Parameters GCC Continuous Operation 40930 bit 6 Uint16 2 R True=1 False=0
Grid Code Parameters GCC Frequency Low Timing 40930 bit 7 Uint16 2 R True=1 False=0
Grid Code Parameters GCC Frequency High Timing 40930 bit 8 Uint16 2 R True=1 False=0
Grid Code Parameters GCC Voltage Low Timing 40930 bit 9 Uint16 2 R True=1 False=0
Grid Code Parameters GCC Voltage High Timing 40930 bit 10 Uint16 2 R True=1 False=0
Grid Code Parameters GCC Out of Range Timing 40930 bit 11 Uint16 2 R True=1 False=0
Grid Code Parameters GCC Disconnected 40930 bit 12 Uint16 2 R True=1 False=0
Grid Code Parameters GCC Reconnect Timing 40930 bit 13 Uint16 2 R True=1 False=0
Grid Code Parameters LFSM O Active 40930 bit 14 Uint16 2 R True=1 False=0
Grid Code Parameters LFSM U Active 40930 bit 15 Uint16 2 R True=1 False=0
Grid Code Parameters LFSM Normal Operation 40931 bit0 Uint16 2 R True=1 False=0
Grid Code Parameters LVRT Modbus Communications Fail 40931 bit 1 Uint16 2 R True=1 False=0
Grid Code Parameters LVRT CAN Bus Communications Fail 40931 bit 2 Uint16 2 R True=1 False=0
Grid Code Parameters LVRT AEM Comm Fail 40931 bit 3 Uint16 2 R True=1 False=0
Grid Code Parameters APC Modbus Communications Fail 40931 bit4 Uint16 2 R True=1 False=0
Grid Code Parameters APC CAN Bus Communications Fail 40931 bit5 Uint16 2 R True=1 False=0
Grid Code Parameters APC AEM Comm Fail 40931 bit6 Uint16 2 R True=1 False=0
Grid Code Parameters APC Remote Communications Active 40931 bit 7 Uint16 2 R True=1 False=0
Grid Code Parameters APC Bridge Enable 40931 bit 8 Uint16 2 R True=1 False=0
Grid Code Parameters APC Bridge Active 40931 bit9 Uint16 2 R True=1 False=0
Grid Code Parameters LVRT Bridge Enable 40931 bit 10 Uint16 2 R True=1 False=0
Grid Code Parameters LVRT Bridge Active 40931 bit 11 Uint16 2 R True=1 False=0
Grid Code Parameters kW Threshold Status 40931 bit 12 Uint16 2 R True=1 False=0

Metering
Table 28-8. Metering Group Parameters

Group Name Register Type Bytes R/W Unit Range
Field Voltage Meter Vx 41000 Float 4 R Volt -1000 — 1000
Field Current Meter Ix 41002 Float 4 R Amp 0-2000000000
DECS PSS Meter Terminal Frequency Deviation 41004 Float 4 R Percent n/a
DECS PSS Meter Compensated Frequency 41006 Float 4 R Percent n/a

Deviation

DECS PSS Meter PSS output 41008 Float 4 R n/a n/a
DECS Regulator Meter Tracking error 41010 Float 4 R Percent n/a
DECS Regulator Meter Control output PU 41012 Float 4 Per Unit -10-10
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DECS Regulator Meter Exciter Diode Monitor Ripple 41014 Float 4 R Percent n/a
Percent

DECS Regulator Meter Power Input 41016 Float 4 Volt 0—2000000000
Generator Voltage Meter Vas 41018 Float R Volt 0-2000000000
Magnitude 1

Generator Voltage Meter Vec 41020 Float 4 R Volt 0-2000000000
Magnitude 1

Generator Voltage Meter Vca 41022 Float 4 R Volt 0-2000000000
Magnitude 1

Generator Voltage Meter Vave LL 41024 Float 4 R Volt 0-2000000000
Magnitude 1

Generator Voltage Meter Vas 41026 Float 4 R Volt 0-2000000000
Primary 1

Generator Voltage Meter Ve 41028 Float 4 R Volt 0-2000000000
Primary 1

Generator Voltage Meter Vea 41030 Float 4 R Volt 0-2000000000
Primary 1

Generator Voltage Meter Vave LL 41032 Float 4 R Volt 0-2000000000
Primary 1

Generator Voltage Meter Vas 41034 Float 4 R Degree 0-360

Angle 1

Generator Voltage Meter Ve 41036 Float 4 R Degree 0-360

Angle 1

Generator Voltage Meter Vca 41038 Float 4 R Degree 0-360

Angle 1

Generator Voltage Meter Vas 41040 String 24 R n/a 0-24

Angle 1

Generator Voltage Meter Vec 41052 String 24 R n/a 0-24

Angle 1

Generator Voltage Meter Vca 41064 String 24 R n/a 0-24

Angle 1

Gen Voltage Meter Primary Vas 41076 String 24 R n/a 0-24

Angle 1

Gen Voltage Meter Primary Ve 41088 String 24 R n/a 0-24

Angle 1

Gen Voltage Meter Primary Vca 41100 String 24 R n/a 0-24

Angle 1

Bus Voltage Meter Vas 41112 Float 4 R Volt 0-2000000000
Magnitude 1

Bus Voltage Meter Ve 41114 Float 4 R Volt 0-2000000000
Magnitude 1

Bus Voltage Meter Vea 41116 Float 4 R Volt 0-2000000000
Magnitude 1

Bus Voltage Meter Vave LL 41118 Float 4 R Volt 0-2000000000
Magnitude 1

Bus Voltage Meter Primary 1 Vas 41120 Float 4 R Volt 0-2000000000
Bus Voltage Meter Primary 1 Vsc 41122 Float 4 R Volt 0-2000000000
Bus Voltage Meter Primary 1 Vea 41124 Float 4 R Volt 0-2000000000
Bus Voltage Meter Primary 1 Vave LL 41126 Float 4 R Volt 0-2000000000
Bus Voltage Meter Angle 1 Vas 41128 Float 4 R Degree 0-360

Bus Voltage Meter Angle 1 Ve 41130 Float 4 R Degree 0-360

Bus Voltage Meter Angle 1 Vea 41132 Float 4 R Degree 0-360

Bus Voltage Meter Angle 1 Vas 41134 String 24 R n/a 0-24

Bus Voltage Meter Vec 41146 String 24 R n/a 0-24
Magnitude Angle 1

Bus Voltage Meter Vca 41158 String 24 R n/a 0-24
Magnitude Angle 1

Bus Voltage Meter Primary Vas 41170 String 24 R n/a 0-24

Angle 1

Bus Voltage Meter Primary Ve 41182 String 24 R n/a 0-24

Angle 1
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Bus Voltage Meter Primary Vca 41194 String 24 R n/a 0-24

Angle 1

Generator Current Meter la 41206 Float 4 R Amp 0-2000000000

Magnitude 1

Generator Current Meter Is 41208 Float 4 R Amp 0-2000000000

Magnitude 1

Generator Current Meter lc 41210 Float 4 R Amp 0-2000000000

Magnitude 1

Generator Current Meter lave 41212 Float 4 R Amp 0-2000000000

Magnitude 1

Generator Current Meter la 41214 Float 4 R Amp 0-2000000000

Primary 1

Generator Current Meter Is 41216 Float 4 R Amp 0-2000000000

Primary 1

Generator Current Meter lc 41218 Float 4 R Amp 0-2000000000

Primary 1

Generator Current Meter lave 41220 Float 4 R Amp 0-2000000000

Primary 1

Generator Current Meter la 41222 Float 4 R Degree 0-360

Angle 1

Generator Current Meter Is 41224 Float 4 R Degree 0-360

Angle 1

Generator Current Meter Ic 41226 Float 4 R Degree 0-360

Angle 1

Generator Current Meter Ia 41228 String 24 R n/a 0-24

Magnitude Angle 1

Generator Current Meter Is 41240 String 24 R n/a 0-24

Magnitude Angle 1

Generator Current Meter Ic 41252 String 24 R n/a 0-24

Magnitude Angle 1

Generator Current Meter la 41264 String 24 R n/a 0-24

Primary Angle 1

Generator Current Meter Is 41276 String 24 R n/a 0-24

Primary Angle 1

Generator Current Meter lc 41288 String 24 R n/a 0-24

Primary Angle 1

Icc Current Meter Ix 41300 Float 4 R Amp 0-2000000000

Magnitude 1

Icc Current Meter Primary 1 Ix 41302 Float 4 R Amp 0-2000000000

Power Meter Total watts secondary 41304 Float 4 R Watt n/a

Power Meter Total watts primary 41306 Float 4 R Watt n/a

Power Meter Total vars secondary 41308 Float 4 R Var n/a

Power Meter Total vars primary 41310 Float 4 R var n/a

Power Meter Total S secondary 41312 Float 4 R VA n/a

Power Meter Total S primary 41314 Float 4 R VA n/a

Power Meter Total PF secondary 41316 Float 4 R PF -1-1

Power Meter Total PF primary 41318 Float 4 R PF -1-1

Power Meter Positive watthour total 41320 Float 4 RW Watthour 0.00E+00—
1.00E+09

Power Meter Positive varhour total 41322 Float 4 RW Varhour 0.00E+00—
1.00E+09

Power Meter Negative watthour total 41324 Float 4 RW Watthour 0.00E+00—
1.00E+09

Power Meter Negative varhour total 41326 Float 4 RW Varhour 0.00E+00—
1.00E+09

Power Meter VA hour total 41328 Float 4 RW Varhour 0.00E+00—-
1.00E+09

Energy Meter Positive watthour total 41330 Float 4 RW Watthour 0.00E+00—-
1.00E+09

Energy Meter Positive varhour total 41332 Float 4 RW Varhour 0.00E+00—-
1.00E+09
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Energy Meter Negative watthour total 41334 Float 4 RW Watthour 0.00E+00—
1.00E+09
Energy Meter Negative varhour total 41336 Float 4 RW Varhour 0.00E+00—
1.00E+09
Energy Meter VA hour total 41338 Float 4 RW Varhour 0.00E+00—
1.00E+09
Sync Meter 1 Slip Angle 41340 Float 4 R Degree —-180 - 180
Sync Meter 1 Slip Frequency 41342 Float 4 R Hertz n/a
Sync Meter 1 Voltage Difference 41344 Float 4 R Volt n/a
Generator Frequency Frequency 41346 Float 4 R Hertz 10-180
Meter 1
Bus Frequency Meter 1 Frequency 41348 Float 4 R Hertz 10-180
Auxiliary Input Voltage 1 Value 41350 Float R Volt -9999999 —
9999999
Auxiliary Input Current 1 Value 41352 Float 4 R Amp -9999999 —
9999999
AEM Metering RTD Input 1 Raw Value 41354 Float 4 R Ohm n/a
AEM Metering RTD Input 2 Raw Value 41356 Float 4 R Ohm n/a
AEM Metering RTD Input 3 Raw Value 41358 Float 4 R Ohm n/a
AEM Metering RTD Input 4 Raw Value 41360 Float 4 R Ohm n/a
AEM Metering RTD Input 5 Raw Value 41362 Float 4 R Ohm n/a
AEM Metering RTD Input 6 Raw Value 41364 Float 4 R Ohm n/a
AEM Metering RTD Input 7 Raw Value 41366 Float 4 R Ohm n/a
AEM Metering RTD Input 8 Raw Value 41368 Float 4 R Ohm n/a
AEM Metering RTD Input 1 Scaled Value 41370 Float 4 R Deg F -40000 — 9999999
AEM Metering RTD Input 2 Scaled Value 41372 Float 4 R Deg F -40000 — 9999999
AEM Metering RTD Input 3 Scaled Value 41374 Float 4 R Deg F -40000 — 9999999
AEM Metering RTD Input 4 Scaled Value 41376 Float 4 R Deg F -40000 — 9999999
AEM Metering RTD Input 5 Scaled Value 41378 Float 4 R Deg F -40000 — 9999999
AEM Metering RTD Input 6 Scaled Value 41380 Float 4 R Deg F -40000 — 9999999
AEM Metering RTD Input 7 Scaled Value 41382 Float 4 R Deg F -40000 — 9999999
AEM Metering RTD Input 8 Scaled Value 41384 Float 4 R Deg F -40000 — 9999999
DECS Regulator Meter Control Output 41386 Float 4 R Percent n/a
AEM Metering RTD Input 1 Metric Value 41388 Float 4 R Deg C n/a
AEM Metering RTD Input 2 Metric Value 41390 Float 4 R Deg C n/a
AEM Metering RTD Input 3 Metric Value 41392 Float 4 R Deg C n/a
AEM Metering RTD Input 4 Metric Value 41394 Float 4 R Deg C n/a
AEM Metering RTD Input 5 Metric Value 41396 Float 4 R Deg C n/a
AEM Metering RTD Input 6 Metric Value 41398 Float 4 R Deg C n/a
AEM Metering RTD Input 7 Metric Value 41400 Float 4 R Deg C n/a
AEM Metering RTD Input 8 Metric Value 41402 Float 4 R Deg C n/a
AEM Metering Thermocouple Input 1 Metric 41404 Float 4 R Deg C n/a
Value
AEM Metering Thermocouple Input 2 Metric 41406 Float 4 R Deg C n/a
Value
DECS Regulator Meter NLS Error Percent 41408 Float 4 Percent n/a
DECS Regulator Meter Current Magnitude Pickup 41410 Float Per Unit -10-10
DECS Regulator Meter NLS Current Magnitude Average 41412 Float R Per Unit -10-10
Pickup
DECS Regulator Meter NLS Number of Generators 41414 Int32 4 R n/a n/a
Online
Per Unit Meter Vab 41416 Float 4 R Per Unit -10-10
Per Unit Meter Vbc 41418 Float 4 R Per Unit -10-10
Per Unit Meter Vca 41420 Float 4 R Per Unit -10-10
Per Unit Meter V Average 41422 Float 4 R Per Unit -10-10
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Per Unit Meter la 41424 Float 4 R Per Unit -10-10
Per Unit Meter b 41426 Float 4 R Per Unit -10-10
Per Unit Meter lc 41428 Float 4 R Per Unit -10-10
Per Unit Meter | Average 41430 Float 4 R Per Unit -10-10
Per Unit Meter kW 41432 Float 4 R Per Unit -10-10
Per Unit Meter kVA 41434 Float 4 R Per Unit -10-10
Per Unit Meter Kvar 41436 Float 4 R Per Unit -10-10
Per Unit Meter Positive Sequence Voltage 41438 Float 4 R Per Unit -10-10
Per Unit Meter Negative Sequence Voltage 41440 Float 4 R Per Unit -10-10
Per Unit Meter Positive Sequence Current 41442 Float 4 R Per Unit -10-10
Per Unit Meter Negative Sequence Current 41444 Float 4 R Per Unit -10-10
Per Unit Meter Bus Vab 41446 Float 4 R Per Unit -10-10
Per Unit Meter Bus Vbc 41448 Float 4 R Per Unit -10-10
Per Unit Meter Bus Vca 41450 Float 4 R Per Unit -10-10
Per Unit Meter Bus V Average 41452 Float 4 R Per Unit -10-10
Per Unit Meter Voltage Difference 41454 Float 4 R Per Unit -10-10
Per Unit Meter Power in Voltage 41456 Float 4 R Per Unit -10-10
Per Unit Meter Generator Frequency 41458 Float 4 R Per Unit -10-10
Per Unit Meter Bus Frequency 41460 Float 4 R Per Unit -10-10
Per Unit Meter Ifd 41462 Float 4 R Per Unit -10-10
Per Unit Meter Vid 41464 Float 4 R Per Unit -10-10
Per Unit Meter Slip Frequency 41466 Float 4 R Per Unit -10-10
Per Unit Meter lcc 41468 Float 4 R Per Unit -10-10
Per Unit Meter AVR Setpoint 41470 Float 4 R Per Unit -10-10
Per Unit Meter FCR Setpoint 41472 Float 4 R Per Unit -10-10
Per Unit Meter FVR Setpoint 41474 Float 4 R Per Unit -10-10
Per Unit Meter Var Setpoint 41476 Float 4 R Per Unit -10-10
Power Meter Scaled PF 41478 Float 4 R Power -1-1
Factor
AEM Metering Analog Input 1 Raw Value 41480 Float 4 R Milliamp n/a
AEM Metering Analog Input 2 Raw Value 41482 Float 4 R Milliamp n/a
AEM Metering Analog Input 3 Raw Value 41484 Float 4 R Milliamp n/a
AEM Metering Analog Input 4 Raw Value 41486 Float 4 R Milliamp n/a
AEM Metering Analog Input 5 Raw Value 41488 Float 4 R Milliamp n/a
AEM Metering Analog Input 6 Raw Value 41490 Float 4 R Milliamp n/a
AEM Metering Analog Input 7 Raw Value 41492 Float 4 R Milliamp n/a
AEM Metering Analog Input 8 Raw Value 41494 Float 4 R Milliamp n/a
AEM Metering Analog Input 1 Scaled Value 41496 Float 4 R n/a n/a
AEM Metering Analog Input 2 Scaled Value 41498 Float 4 R n/a n/a
AEM Metering Analog Input 3 Scaled Value 41500 Float 4 R n/a n/a
AEM Metering Analog Input 4 Scaled Value 41502 Float 4 R n/a n/a
AEM Metering Analog Input 5 Scaled Value 41504 Float 4 R n/a n/a
AEM Metering Analog Input 6 Scaled Value 41506 Float 4 R n/a n/a
AEM Metering Analog Input 7 Scaled Value 41508 Float 4 R n/a n/a
AEM Metering Analog Input 8 Scaled Value 41510 Float 4 R n/a n/a
AEM Metering Thermocouple 1 Raw Value 41512 Float 4 R Millivolt n/a
AEM Metering Thermocouple 2 Raw Value 41514 Float 4 R Millivolt n/a
AEM Metering Analog Output 1 Raw Value 41516 Float 4 R n/a n/a
AEM Metering Analog Output 2 Raw Value 41518 Float 4 R n/a n/a
AEM Metering Analog Output 3 Raw Value 41520 Float 4 R n/a n/a
AEM Metering Analog Output 4 Raw Value 41522 Float 4 R n/a n/a

DECS-250

Modbus® Communication




28-26 9440300990
Group Name Register Type Bytes R/W Unit Range
AEM Metering Analog Output 1 Scaled Value 41524 Float 4 R n/a n/a
AEM Metering Analog Output 2 Scaled Value 41526 Float 4 R n/a n/a
AEM Metering Analog Output 3 Scaled Value 41528 Float 4 R n/a n/a
AEM Metering Analog Output 4 Scaled Value 41530 Float 4 R n/a n/a
AEM Metering Thermocouple Input 1 Scaled 41532 Float 4 R Deg F n/a
Value
AEM Metering Thermocouple Input 2 Scaled 41534 Float 4 R Deg F n/a
Value
Reserved 41536-51
Grid Code Q Reference 41552 Float 4 Per Unit -10-10
Grid Code P Reference 41554 Float 4 Per Unit -10-10
Grid Code State 41556 Uint32 | 4 n/a Inactive=0
Active=1
Grid Code Grid Connect State 41558 Uint32 | 4 R n/a Disabled=0
Continuous
Operation=1
Low Frequency
Timing=2
High Frequency
Timing=3
Low Voltage
Timing=4
High Voltage
Timing=5
Out of Range
Timing=6
Disconnected=7
Reconnect
Timing=8
Grid Code Grid Disconnect Flag 41560 Int32 4 n/a n/a
Grid Code LVRT Mode 41562 Uint32 R n/a Disabled=0
Q(PF)=1
Q(Voltage
Limit)=2
Q(U)=3
Q(P)=4
Q(Third Party)=5
Freeze Output=6
Grid Code LFSM Mode 41564 Uint32 | 4 R n/a Initialize=0
Nominal=1
Underfrequency=2
Overfrequency=3
Recovery=4
Grid Code Remote LVRT Status 41566 Uint32 | 4 R n/a Disabled=0
Active=1
Failed=2
Grid Code Remote LFSM Status 41568 Uint32 | 4 R n/a Disabled=0
Active=1
Failed=2
Grid Code PF Mode Reference 41570 Float 4 R n/a n/a
Grid Code Q U Mode Reference 41572 Float 4 R Per Unit -10-10
Grid Code Q Voltage Limit Mode Reference 41574 Float 4 R Per Unit -10-10
Grid Code Q Third Party Mode Reference 41576 Float 4 R Per Unit -10-10
Grid Code APC Reference 41578 Float 4 R Per Unit -10-10
Grid Code LVRT Modbus Comm Fail Timer 41580 Float 4 R Second 0-600
Grid Code LVRT CAN Bus Comm Fail Timer | 41582 Float 4 R Second 0-600
Grid Code APC Modbus Comm Fail Timer 41584 Float 4 R Second 0-600
Grid Code APC CAN Bus Comm Fail Timer 41586 Float 4 R Second 0-600
Grid Code APC Integrator State 41588 Float 4 R Per Unit -10-10
Grid Code APC Error 41590 Float 4 R Per Unit -10-10
Grid Code APC P Desired 41592 Float 4 R Per Unit -10-10
Grid Code APC Bias Voltage 41594 Float 4 R n/a n/a
Grid Code LVRT Q Desired 41596 Float 4 R Per Unit -10-10
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Grid Code LVRT Bias Voltage 41598 Float 4 R n/a n/a
Grid Code Test Signal 41600 Float 4 R n/a n/a
Grid Code Active Power Adjust CAN Bus 41602 Float 4 R Per Unit -10-10
Grid Code PF Reference Adjust CAN Bus 41604 Float 4 R n/a n/a
Grid Code Q Voltage Limit Adjust CAN Bus 41606 Float 4 R Per Unit -10-10
Grid Code Q U Voltage Bus for Zero Q 41608 Float 4 R Per Unit -10-10
Adjust CAN Bus
Grid Code Q Third Party Adjust CAN Bus 41610 Float 4 R Per Unit -10-10
Grid Code Active Power Adjust Modbus 41612 Float 4 R Per Unit -10-10
Grid Code PF Reference Adjust Modbus 41614 Float 4 R n/a n/a
Grid Code Q Voltage Limit Adjust Modbus 41616 Float 4 R Per Unit -10-10
Grid Code Q U Voltage Bus for Zero Q 41618 Float 4 R Per Unit -10-10
Adjust Modbus
Grid Code Q Third Party Adjust Modbus 41620 Float 4 R Per Unit -10-10
Grid Code APC Mode 41622 Uint32 R n/a Inactive=0
Active=1
LFSM Override=2
Grid Code Grid Connect Voltage Timer 41624 Float 4 R Second 0-2000
Grid Code Grid Connect Frequency Timer 41626 Float 4 R Second 0-2000
Grid Code Grid Connect Disconnect Timer 41628 Float 4 R Second 0-2000
Grid Code Grid Connect Reconnect Timer 41630 Float 4 R Second 0-2000
Limiters
Table 28-9. Limiter Group Parameters
Name Register Type Bytes R/W Unit Range

OEL Primary Current Hi 41700 Float 4 RW | Amp 0-40

OEL Primary Current Mid 41702 Float 4 RW | Amp 0-30

OEL Primary Current Lo 41704 Float 4 RW | Amp 0-20

OEL Primary Time Hi 41706 Float 4 RW | Second 0-10

OEL Primary Time Mid 41708 Float 4 RW | Second 0-120

OEL Primary Current Hi Off 41710 Float 4 RW Amp 0-40

OEL Primary Current Lo Off 41712 Float 4 RW Amp 0-20

OEL Primary Current Time Off 41714 Float 4 RW Second 0-10

OEL Primary Takeover Current Max Off 41716 Float 4 RW Amp 0-40

OEL Primary Takeover Current Min Off 41718 Float 4 RW | Amp 0-20

OEL Primary Takeover Time Dial Off 41720 Float 4 RW n/a 0.1-20

OEL Primary Takeover Current Max On 41722 Float 4 RW | Amp 0-40

OEL Primary Takeover Current Min On 41724 Float 4 RW | Amp 0-20

OEL Primary Takeover Time Dial On 41726 Float 4 RW n/a 0.1-20

OEL Primary Dvdt Enable 41728 Uint32 4 RW n/a Disabled=0 Enabled=1

OEL Primary Dvdt Ref 41730 Float 4 RW | n/a -10-0

OEL Secondary Current Hi 41732 Float 4 RW | Amp 0-40

OEL Secondary Current Mid 41734 Float 4 RW Amp 0-30

OEL Secondary Current Lo 41736 Float 4 RW Amp 0-20

OEL Secondary Time Hi 41738 Float 4 RW Second 0-10

OEL Secondary Time Mid 41740 Float 4 RW Second 0-120

OEL Secondary Current Hi Off 41742 Float 4 RW | Amp 0-40

OEL Secondary Current Lo Off 41744 Float 4 RW | Amp 0-20

OEL Secondary Current Time Off 41746 Float 4 RW | Second 0-10

OEL Secondary Takeover Current Max Off 41748 Float 4 RW | Amp 0-40

OEL Secondary Takeover Current Min Off 41750 Float 4 RW | Amp 0-20

OEL Secondary Takeover Time Dial Off 41752 Float 4 RW n/a 0.1-20
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Name Register Type Bytes RW Unit Range
OEL Secondary Takeover Current Max On 41754 Float 4 RW Amp 0-40
OEL Secondary Takeover Current Min On 41756 Float 4 RW Amp 0-20
OEL Secondary Takeover Time Dial On 41758 Float 4 RW n/a 0.1-20
OEL Scale Enable 41760 Uint32 4 RW n/a Disabled=0
Aucxiliary Input=1
AEM RTD 1=2
AEM RTD 2=3
AEM RTD 3=4
AEM RTD 4=5
AEM RTD 5=6
AEM RTD 6=7
AEM RTD 7=8
AEM RTD 8=9
OEL Scale Takeover Signal 1 41762 Float 4 RW Limiter Adjustment range is determined by
Scale register 41760.
Volt -10 =10 V when 41760 =1
orDeg F | -58 —482°F when 41760 = 2-8
OEL Scale Takeover Signal 2 41764 Float 4 RW Limiter Adjustment range is determined by
Scale register 41760.
Volt -10 - 10 V when 41760 = 1
orDegF | -58 —482°F when 41760 = 2-8
OEL Scale Takeover Signal 3 41766 Float 4 RW Limiter Adjustment range is determined by
Scale register 41760.
Volt -10 - 10 V when 41760 =1
orDeg F | -58 —482°F when 41760 = 2-8
OEL Scale Takeover Scale 1 41768 Float 4 RW Percent 0-200
OEL Scale Takeover Scale 2 41770 Float 4 RW Percent 0-200
OEL Scale Takeover Scale 3 41772 Float 4 RW Percent 0-200
OEL Scale Summing Signal 1 41774 Float 4 RW Limiter Adjustment range is determined by
Scale register 41760.
Volt -10 - 10 V when 41760 = 1
orDegF | -58 —482°F when 41760 = 2-8
OEL Scale Summing Signal 2 41776 Float 4 RW Limiter Adjustment range is determined by
Scale register 41760.
Volt -10 - 10 V when 41760 = 1
orDegF | -58 —482°F when 41760 = 2-8
OEL Scale Summing Signal 3 41778 Float 4 RW Limiter Adjustment range is determined by
Scale register 41760.
Volt -10 - 10 V when 41760 = 1
orDeg F | -58 —482°F when 41760 = 2-8
OEL Scale Summing Scale 1 41780 Float 4 RW Percent 0-200
OEL Scale Summing Scale 2 41782 Float 4 RW Percent 0-200
OEL Scale Summing Scale 3 41784 Float 4 RW Percent 0-200
UEL Primary Curve X1 41786 Float 4 RW kilowatt 0-1.5 « Rated kVA
UEL Primary Curve X2 41788 Float 4 RW kilowatt 0-1.5 « Rated kVA
UEL Primary Curve X3 41790 Float 4 RW kilowatt 0-1.5 » Rated kVA
UEL Primary Curve X4 41792 Float 4 RW kilowatt 0-1.5 » Rated kVA
UEL Primary Curve X5 41794 Float 4 RW kilowatt 0-1.5 « Rated kVA
UEL Primary Curve Y1 41796 Float 4 RW kilovar 0-1.5 « Rated kVA
UEL Primary Curve Y2 41798 Float 4 RW kilovar 0-1.5 « Rated kVA
UEL Primary Curve Y3 41800 Float 4 RW kilovar 0-1.5 « Rated kVA
UEL Primary Curve Y4 41802 Float 4 RW kilovar 0-1.5 « Rated kVA
UEL Primary Curve Y5 41804 Float 4 RW kilovar 0-1.5 « Rated kVA
UEL Primary Power Filter TC 41806 Float 4 RW | Second 0-20
UEL Primary Voltage Dependent Exponent 41808 Float 4 RW n/a 0-2
UEL Secondary Curve X1 41810 Float 4 RW kilowatt 0-1.5 « Rated kVA
UEL Secondary Curve X2 41812 Float 4 RW kilowatt 0-1.5 » Rated kVA
UEL Secondary Curve X3 41814 Float 4 RW kilowatt 0-1.5 » Rated kVA
UEL Secondary Curve X4 41816 Float 4 RW kilowatt 0-1.5 » Rated kVA
UEL Secondary Curve X5 41818 Float 4 RW kilowatt 0-1.5 « Rated kVA
UEL Secondary Curve Y1 41820 Float 4 RW kilovar 0-1.5 « Rated kVA
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UEL Secondary Curve Y2 41822 Float 4 RW kilovar 0-1.5 « Rated kVA
UEL Secondary Curve Y3 41824 Float 4 RW kilovar 0-1.5 « Rated kVA
UEL Secondary Curve Y4 41826 Float 4 RW kilovar 0-1.5 « Rated kVA
UEL Secondary Curve Y5 41828 Float 4 RW kilovar 0-1.5 « Rated kVA
SCL Primary Reference Hi 41830 Float 4 RW | Amp 0-66000
SCL Primary Reference Lo 41832 Float 4 RW | Amp 0-66000
SCL Primary Time Hi 41834 Float 4 RW | Second 0-60
SCL Primary No Response Time 41836 Float 4 RW | Second 0-10
SCL Secondary Reference Hi 41838 Float 4 RW | Amp 0-66000
SCL Secondary Reference Lo 41840 Float 4 RW | Amp 0-66000
SCL Secondary Time Hi 41842 Float 4 RW Second 0-60
SCL Secondary No Response Time 41844 Float 4 RW Second 0-10
SCL Scale Enable 41846 Uint32 4 RW n/a Disabled=0
Auxiliary Input=1
AEM RTD 1=2
AEM RTD 2=3
AEM RTD 3=4
AEM RTD 4=5
AEM RTD 5=6
AEM RTD 6=7
AEM RTD 7=8
AEM RTD 8=9
SCL Scale Signal 1 41848 Float 4 RW Limiter Adjustment range is determined by
Scale register 41846.
Volt -10 — 10 V when 41846 =1
orDegF | -58 —482°F when 41846 = 2-8
SCL Scale Signal 2 41850 Float 4 RW Limiter Adjustment range is determined by
Scale register 41846.
Volt -10 - 10 V when 41846 = 1
orDeg F | -58 —482°F when 41846 = 2-8
SCL Scale Signal 3 41852 Float 4 RW Limiter Adjustment range is determined by
Scale register 41846.
Volt -10 — 10 V when 41846 =1
orDegF | -58 —482°F when 41846 = 2-8
SCL Scale Point 1 41854 Float 4 RW Percent 0-200
SCL Scale Point 2 41856 Float 4 RW Percent 0-200
SCL Scale Point 3 41858 Float 4 RW Percent 0-200
Var Limit Enable 41860 Uint32 4 RW n/a Disabled=0 Enabled=1
Var Limit Primary Delay 41862 Float 4 RW | Second 0-300
Var Limit Primary Setpoint 41864 Float 4 RW Percent 0-200
Var Limit Secondary Delay 41866 Float 4 RW | Second 0-300
Var Limit Secondary Setpoint 41868 Float 4 RW Percent 0-200
Var Limit Enable Status 41870 Uint32 4 R n/a Off=0 On=1
OEL Primary Takeover Reset Time 41872 Float 4 RW n/a 0.01-100
Coefficient Off
OEL Primary Takeover Reset Time 41874 Float 4 RW n/a 0.01-100
Coefficient On
OEL Secondary Takeover Reset Time 41876 Float 4 RW n/a 0.01-100
Coefficient Off
OEL Secondary Takeover Reset Time 41878 Float 4 RW n/a 0.01-100
Coefficient On
OEL Primary Takeover Reset Type Off 41880 Uint32 4 RW n/a Inverse=0
Integrating=1
Instantaneous=2
OEL Primary Takeover Reset Type On 41882 Uint32 4 RW n/a Inverse=0
Integrating=1
Instantaneous=2
OEL Secondary Takeover Reset Type Off 41884 Uint32 4 RW n/a Inverse=0

Integrating=1
Instantaneous=2
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OEL Secondary Takeover Reset Type On 41886 Uint32 4 RW n/a Inverse=0
Integrating=1
Instantaneous=2
Setpoints
Table 28-10. Setpoint Group Parameters
Name Register Type Bytes R/W Unit Range
Field Current Regulation Setpoint 42200 Float 4 RW Amp Setpoint adjustment range determined
by registers 42212 and 42214.
Field Current Regulation Traverse Rate 42202 Float 4 RW Second 10-200
Field Current Regulation Pre-position 42204 Uint32 4 RW n/a Maintain=0 Release=1
Mode 1
Field Current Regulation Pre-position 1 42206 Float 4 RW Amp Setpoint adjustment range determined
by registers 42212 and 42214.
Field Current Regulation Pre-position 42208 Uint32 4 RW n/a Maintain=0 Release=1
Mode 2
Field Current Regulation Pre-position 2 42210 Float 4 RW Amp Setpoint adjustment range determined
by registers 42212 and 42214.
Field Current Regulation Minimum 42212 Float 4 RW Percent 0-120
Setpoint Limit
Field Current Regulation Maximum 42214 Float 4 RW Percent 0-120
Setpoint Limit
Generator Voltage Setpoint 42216 Float 4 RW Volt Setpoint adjustment range determined
by registers 42228 and 42230.
Generator Voltage Traverse Rate 42218 Float 4 RW Second 10-200
Generator Voltage Pre-position Mode 1 42220 Uint32 RW n/a Maintain=0 Release=1
Generator Voltage Pre-position 1 42222 Float RW Volt Setpoint adjustment range determined
by registers 42228 and 42230.
Generator Voltage Pre-position Mode 2 42224 Uint32 4 RW n/a Maintain=0 Release=1
Generator Voltage Pre-position 2 42226 Float RW Volt Setpoint adjustment range determined
by registers 42228 and 42230.
Generator Voltage Minimum Setpoint 42228 Float 4 RW Percent 70-120
Limit
Generator Voltage Maximum Setpoint 42230 Float 4 RW Percent 70-120
Limit
Generator var Setpoint 42232 Float 4 RW kilovar Setpoint adjustment range determined
by registers 42244 and 42246.
Generator var Traverse Rate 42234 Float 4 RW Second 10-200
Generator var Pre-position Mode 1 42236 Uint32 RW n/a Maintain=0 Release=1
Generator var Pre-position 1 42238 Float RW kilovar Setpoint adjustment range determined
by registers 42244 and 42246.
Generator var Pre-position Mode 2 42240 Uint32 RW n/a Maintain=0 Release=1
Generator var Pre-position 2 42242 Float RW kilovar Setpoint adjustment range determined
by registers 42244 and 42246.
Generator var Minimum Setpoint Limit 42244 Float RW Percent -100 - 100
Generator var Maximum Setpoint Limit 42246 Float RW Percent -100-100
Generator PF Setpoint 42248 Float RW Power Factor Setpoint adjustment range determined
by registers 42260 and 42262.
Generator PF Traverse Rate 42250 Float 4 RW Second 10-200
Generator PF Pre-position Mode 1 42252 Uint32 RW n/a Maintain=0 Release=1
Generator PF Pre-position 1 42254 Float RW Power Factor Setpoint adjustment range determined
by registers 42260 and 42262.
Generator PF Pre-position Mode 2 42256 Uint32 4 RW n/a Maintain=0 Release=1
Generator PF Pre-position 2 42258 Float RW Power Factor Setpoint adjustment range determined
by registers 42260 and 42262.
Generator PF Minimum Setpoint Limit 42260 Float 4 RW Power Factor 0.5-1
Generator PF Maximum Setpoint Limit 42262 Float RW Power Factor -1--05
FVR Setpoint 42264 Float RW Volt Setpoint adjustment range determined
by registers 42276 and 42278.
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FVR Traverse Rate 42266 Float 4 RW Second 10-200

FVR Pre-position Mode 1 42268 Uint32 4 RW n/a Maintain=0 Release=1

FVR Pre-position 1 42270 Float 4 RW Volt Setpoint adjustment range determined
by registers 42276 and 42278.

FVR Pre-position Mode 2 42272 Uint32 4 RW n/a Maintain=0 Release=1

FVR Pre-position 2 42274 Float 4 RW Volt Setpoint adjustment range determined
by registers 42276 and 42278.

FVR Minimum Setpoint Limit 42276 Float 4 RW Percent 0-150

FVR Maximum Setpoint Limit 42278 Float 4 RW Percent 0-150

Droop Value 42280 Float 4 RW Percent 0-30

L-Drop Value 42282 Float 4 RW Percent 0-30

Auxiliary Limit Enable 42284 Int32 4 RW n/a Disabled=0 Enabled=1

Field Current Regulation Pre-position 42286 Uint32 4 RW n/a Maintain=0 Release=1

Mode 3

Field Current Regulation Pre-position 3 42288 Float 4 RW Amp Setpoint adjustment range determined
by registers 42212 and 42214.

Generator Voltage Pre-position Mode 3 42290 Uint32 4 RW n/a Maintain=0 Release=1

Generator Voltage Pre-position 3 42292 Float 4 RW Volt Setpoint adjustment range determined
by registers 42228 and 42230.

Generator var Pre-position Mode 3 42294 Uint32 4 RW n/a Maintain=0 Release=1

Generator var Pre-position 3 42296 Float 4 RW kilovar Setpoint adjustment range determined
by registers 42244 and 42246.

Generator PF Pre-position Mode 3 42298 Uint32 4 RW n/a Maintain=0 Release=1

Generator PF Pre-position 3 42300 Float 4 RW Power Factor Setpoint adjustment range determined
by registers 42260 and 42262.

FVR Pre-position Mode 3 42302 Uint32 4 RW n/a Maintain=0 Release=1

FVR Pre-position 3 42304 Float 4 RW Volt Setpoint adjustment range determined
by registers 42276 and 42278.

Active Field Current Regulation Setpoint | 42306 Float 4 R Amp Setpoint adjustment range determined
by registers 42212 and 42214.

Active Generator Voltage Setpoint 42308 Float 4 R Volt Setpoint adjustment range determined
by registers 42228 and 42230.
When the With Limits box is checked on
the Auxiliary Input screen in
BESTCOMSPlus, register 42308 equals
register 42216 plus the Aux input.
When the With Limits box is not
checked on the Auxiliary Input screen in
BESTCOMSPlus, register 42308 equals
register 42216.

Active Generator var Setpoint 42310 Float 4 R kilovar Setpoint adjustment range determined
by registers 42244 and 42246.

Active Generator PF Setpoint 42312 Float 4 R Power Factor Setpoint adjustment range determined
by registers 42260 and 42262.

Active FVR Setpoint 42314 Float 4 R Volt Setpoint adjustment range determined
by registers 42276 and 42278.

Transient Boost Enable 42316 Int32 4 RW n/a Disabled=0 Enabled=1

Transient Boost, Fault Voltage 42318 Float 4 RW Percent 0-100

Threshold

Transient Boost, Fault Current 42320 Float 4 RW Percent 0-400

Threshold

Transient Boost, Minimum Fault 42322 Float 4 RW Second 0-1

Duration

Transient Boost, Voltage Setpoint 42324 Float 4 RW Percent 0-100

Boosting Level

Transient Boost, Clearing Voltage 42326 Float 4 RW Percent 0-50

Threshold

Transient Boost, Clearing Voltage Delay 42328 Float 4 RW Second 0-1

FCR Pre-Position Traverse 1 42330 Float 4 RW Second 0-200

FCR Pre-Position Traverse 2 42332 Float 4 RW Second 0-200

FCR Pre-Position Traverse 3 42334 Float 4 RW Second 0-200
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AVR Pre-Position Traverse 1 42336 Float 4 RW Second 0-200
AVR Pre-Position Traverse 2 42338 Float 4 RW Second 0-200
AVR Pre-Position Traverse 3 42340 Float 4 RW Second 0-200
Var Pre-Position Traverse 1 42342 Float 4 RW Second 0-200
Var Pre-Position Traverse 2 42344 Float 4 RW Second 0-200
Var Pre-Position Traverse 3 42346 Float 4 RW Second 0-200
PF Pre-Position Traverse 1 42348 Float 4 RW Second 0-200
PF Pre-Position Traverse 2 42350 Float 4 RW Second 0-200
PF Pre-Position Traverse 3 42352 Float 4 RW Second 0-200
FVR Pre-Position Traverse 1 42354 Float 4 RW Second 0-200
FVR Pre-Position Traverse 2 42356 Float 4 RW Second 0-200
FVR Pre-Position Traverse 3 42358 Float 4 RW Second 0-200
Global Settings
Table 28-11. Global Settings Group Parameters
Group Name Register Type Bytes | RIW Unit Range
PLC Timed Element Settings Logic Timer 1 Output Timeout 42400 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 2 Output Timeout 42402 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 3 Output Timeout 42404 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 4 Output Timeout 42406 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 5 Output Timeout 42408 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 6 Output Timeout 42410 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 7 Output Timeout 42412 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 8 Output Timeout 42414 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 9 Output Timeout 42416 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 10 Output Timeout 42418 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 11 Output Timeout 42420 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 12 Output Timeout 42422 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 13 Output Timeout 42424 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 14 Output Timeout 42426 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 15 Output Timeout 42428 Float 4 RW Sec 0-1800
PLC Timed Element Settings Logic Timer 16 Output Timeout 42430 Float 4 RW Sec 0-1800
PLC Timed Element Settings Counter 1 Output Timeout 42432 Float 4 RW n/a 0-1800
PLC Timed Element Settings Counter 2 Output Timeout 42434 Float 4 RW n/a 0-1800
PLC Timed Element Settings Counter 3 Output Timeout 42436 Float 4 RW n/a 0-1800
PLC Timed Element Settings Counter 4 Output Timeout 42438 Float 4 RW n/a 0-1800
PLC Timed Element Settings Counter 5 Output Timeout 42440 Float 4 RW n/a 0-1800
PLC Timed Element Settings Counter 6 Output Timeout 42442 Float 4 RW n/a 0-1800
PLC Timed Element Settings Counter 7 Output Timeout 42444 Float 4 RW n/a 0-1800
PLC Timed Element Settings Counter 8 Output Timeout 42446 Float 4 RW n/a 0-1800
DECS PSS PSS Enable 42448 Uint32 | 4 RW | n/a Disabled=0
Enabled=1
DECS PSS PSS Enable Status 42450 Uint32 | 4 R n/a Off=0 On=1
Synchronizer Sync Type 42452 Uint32 RW n/a Anticipatory=0
Phase Lock
Loop=1
Synchronizer Slip Frequency 42454 Float 4 RW Hz 0.1-0.5
Synchronizer Generator Frequency Greater 42456 Uint32 4 RW n/a Disabled=0
Than Bus Frequency Enabled=1
Synchronizer Breaker Closing Angle 42458 Float 4 RW Deg 3-20
Synchronizer Sync Activation Delay 42460 Float 4 RW Sec 0.1-0.8
Synchronizer Generator Voltage Greater Than 42462 Uint32 4 RW n/a Disabled=0
Bus Voltage Enabled=1
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Synchronizer Sync Fail Activation Delay 42464 Float 4 RW Sec 0.1-600
Synchronizer Sync Speed Gain 42466 Float 4 RW n/a 0.001-1000
Synchronizer Sync Voltage Gain 42468 Float 4 RW n/a 0.001-1000
Synchronizer Voltage Window 42470 Float 4 RW % 2-15
Synchronizer Sys Option Input Auto Sync 42472 Uint32 4 RW n/a Disabled=0
Enabled Enabled=1
Synchronizer Max Slip Control Limit Hz 42474 Float 4 RW Hz 0-2
Synchronizer Min Slip Control Limit Hz 42476 Float 4 RW Hz 0-2
Network Load Share Load Share Enable 42478 Uint32 4 RW n/a Disabled=0
Enabled=1
Network Load Share Load Share Droop Percent 42480 Float 4 RW % 0-30
Network Load Share Load Share Gain 42482 Float 4 RW n/a 0-1000
Reserved 42484-87
Generator Current Configuration Rotation 42488 Uint32 4 RW n/a Forward=0
Reverse=1
Synchronizer Angle Compensation 42490 Float 4 RW Degree 0-359.9
System Configuration Operating Mode 42492 Int32 4 RW n/a Generator=0
Motor=1
Reserved 42494
Network Load Share Ki Gain 42496 Float RW No Unit 0-1000
Network Load Share Max V¢ 42498 Float RW No Unit 0-1
Network Load Share Disable Time Delay 42500 Float RW Sec 1-3600
Relay Settings
Table 28-12. Relay Settings Group Parameters
Group Name Register Type Bytes | RIW Unit Range
System Nominal Frequency 42600 Uint32 4 RW n/a 50 Hz=50 60 Hz=60
Configuration
System DECS Auxiliary Summing Mode 42602 Uint32 4 RW n/a Voltage=0 Var=1
Configuration
System DECS Aucxiliary Input Mode 42604 Uint32 4 RW n/a Voltage=0 Current=1
Configuration
System DECS Auxiliary Input Function 42606 Uint32 4 RW n/a DECS Input=0
Configuration PSS Test Input=1
Limiter Selection=2
Grid Code Input=3
System DECS Auxiliary Voltage Gain 42608 Float 4 RW n/a -99 -99
Configuration
System DECS Auto Track Time Delay 42610 Float 4 RW | Second | 0-8
Configuration
System DECS Auto Track Traverse Rate 42612 Float 4 RW | Second 1-80
Configuration
System DECS Null Balance Level 42614 Float 4 RW Percent | 0-9999
Configuration
System DECS Auto Trans Time Delay 42616 Float 4 RW | Second | 0-8
Configuration
System DECS Auto Trans Traverse Rate 42618 Float 4 RW | Second 1-80
Configuration
Gen Volt Ratio Primary 42620 Float 4 RW n/a 1-500000
Configuration
Gen Volt Ratio Secondary 42622 Float 4 RW n/a 1-600
Configuration
Gen Volt Rated Primary LL 42624 Float 4 RW | Volt 1-500000
Configuration
Bus Volt Ratio Primary 42626 Float 4 RW n/a 1-500000
Configuration
Bus Volt Ratio Secondary 42628 Float 4 RW n/a 1-600
Configuration
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Bus Volt Rated Primary LL 42630 Float 4 RW | Volt 1-500000
Configuration
Gen Current Ratio Primary 42632 Float 4 RW n/a 1-99999
Configuration
Gen Current Ratio Secondary 42634 Int32 4 RW n/a 1=15=5
Configuration
Gen Current Rated Primary 42636 Float 4 R Amp 0-180000
Configuration
DECS Control Start Stop Request 42638 Uint32 4 RW n/a Stop=0 =1 Start =2
DECS Control System Option Underfrequency Hz 42640 Float 4 RW Hertz 10-75
DECS Control System Input COM Port Manual Enabled 42642 Uint32 4 RW n/a Manual=1 Automatic=2
DECS Control System Input COM Port PF var Enabled 42644 Uint32 4 RW n/a Off=0 PF=1 Var=2
DECS Control System Input COM Port External Tracking 42646 Uint32 4 RW n/a Disabled=0 Enabled=1
Enabled
DECS Control System Input COM Port Pre-position 42648 Uint32 4 RW n/a NOT SET=0 SET=1
Enabled
DECS Control System Input COM Port Pre-position 42650 Uint32 4 RW n/a NOT SET=0 SET=1
Enabled 2
DECS Control System Input COM Port Raise Enabled 42652 Uint32 4 RW n/a NOT SET=0 Raise=1
DECS Control System Input COM Port Lower Enabled 42654 Uint32 4 RW n/a NOT SET=0 Lower=1
DECS Control System Option Input Voltage Match 42656 Uint32 4 RW n/a Disabled=0 Enabled=1
Enabled
DECS Control System Option Underfrequency Mode 42658 Uint32 4 RW n/a UF Limiter=0
V/Hz Limiter=1
DECS Control System Option Limiter Mode 42660 Uint32 4 RW n/a Off=0 UEL=1 OEL=2 UEL &
OEL=3 SCL=4 UEL &
SCL=5 OEL & SCL=6 UEL
& OEL & SCL=7
DECS Control System Option Voltage Match Band 42662 Float 4 RW Percent | 0-20
DECS Control System Option Voltage Match Reference 42664 Float 4 RW Percent | 0-700
DECS Control System Option Underfrequency Slope 42666 Float 4 RW n/a 0-3
DECS Control Startup Primary Soft-start Bias 42668 Float 4 RW Percent | 0-90
DECS Control Startup Primary Soft-start Time 42670 Float 4 RW | Second 1-7200
DECS Control Startup Secondary Soft-start Bias 42672 Float 4 RW Percent | 0-90
DECS Control Startup Secondary Soft-start Time 42674 Float 4 RW | Second 1-7200
DECS Control System Option PF to Droop kW Threshold 42676 Float 4 RW Percent | 0-30
Virtual Switch VirtualSwitch1State 42679 Uint32 4 RW n/a OPEN=0, CLOSED=1
Virtual Switch VirtualSwitch2State 42681 Uint32 | 4 RW | n/a OPEN=0, CLOSED=1
Virtual Switch VirtualSwitch3State 42683 Uint32 | 4 RW | n/a OPEN=0, CLOSED=1
Virtual Switch VirtualSwitch4 State 42685 Uint32 | 4 RW | n/a OPEN=0, CLOSED=1
Virtual Switch VirtualSwitch5State 42687 Uint32 | 4 RW | n/a OPEN=0, CLOSED=1
Virtual Switch VirtualSwitch6State 42689 Uint32 | 4 RW | n/a OPEN=0, CLOSED=1

Protection Settings

Table 28-13. Protection Settings Group Parameters

Group Name Register Type Sz R/W Unit Range
Field Overvoltage Primary Mode 43100 Uint32 4 RW n/a Disabled=0 Enabled=1
Field Overvoltage Primary Pickup 43102 Float 4 RW \% Disabled=0, 1-325
Field Overvoltage Primary Time Delay 43104 Float 4 RW ms Instantaneous=0, 200—30000
Field Overvoltage Secondary Mode 43106 Uint32 4 RW n/a Disabled=0 Enabled=1
Field Overvoltage Secondary Pickup 43108 Float 4 RW \% Disabled=0, 1-325
Field Overvoltage Secondary Time Delay 43110 Float 4 RW ms Instantaneous=0, 200—-30000
Field Overcurrent Primary Mode 43112 Uint32 4 RW n/a Disabled=0 Enabled=1
Field Overcurrent Primary Pickup 43114 Float 4 RW Amp | Disabled=0, 0-22
Field Overcurrent Primary Time Delay 43116 Float 4 RW ms Instantaneous=0, 5000-60000
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Field Overcurrent Secondary Mode 43118 Uint32 4 RW n/a Disabled=0 Enabled=1

Field Overcurrent Secondary Pickup 43120 Float 4 RW Amp | Disabled=0, 0-22

Field Overcurrent Secondary Time Delay 43122 Float 4 RW ms Instantaneous=0, 5000-60000

Exciter Diode Exciter Open Diode Enable 43124 Uint32 4 RW n/a Disabled=0 Enabled=1

Monitor

Exciter Diode Exciter Shorted Diode Enable 43126 Uint32 4 RW n/a Disabled=0 Enabled=1

Monitor

Exciter Diode Exciter Diode Disable Level 43128 Float 4 RW % 0-100

Monitor

Exciter Diode Exciter Open Diode Pickup 43130 Float 4 RW % 0-100

Monitor

Exciter Diode Exciter Open Diode Time Delay 43132 Float 4 RW Sec 10-60

Monitor

Exciter Diode Exciter Shorted Diode Pickup 43134 Float 4 RW % 0-100

Monitor

Exciter Diode Exciter Shorted Diode Time Delay 43136 Float 4 RW Sec 5-30

Monitor

Exciter Diode Exciter Pole Ratio 43138 Float 4 RW n/a Disabled=0, 1-10

Monitor

Power Input Failure | Mode 43140 Uint32 4 RW n/a Disabled=0 Enabled=1

Power Input Failure | Time Delay 43142 Float 4 RW Sec 0-10

Loss Of Sensing Mode 43144 Uint32 4 RW n/a Disabled=0 Enabled=1

Loss Of Sensing Time Delay 43146 Float 4 RW Sec 0-30

Loss Of Sensing Voltage Balanced Level 43148 Float 4 RW % 0-100

Loss Of Sensing Voltage Unbalanced Level 43150 Float 4 RW % 0-100

25 Mode 43152 Uint32 4 RW | n/a Disabled=0 Enabled=1

25 Slip Angle 43156 Float 4 RW | Deg 1-99

25 Slip Frequency 43158 Float 4 RW Hz 0.01-0.5

25 Voltage Difference 43160 Float 4 RW % 0.1-50

25 Generator Frequency Greater Than 43162 Uint32 4 RW n/a Disabled=0 Enabled=1

Bus Frequency

25 Dead Voltage 43164 Float 4 RW % Disabled=0, 10-90

25 Live Voltage 43166 Float 4 RW % Disabled=0, 10-90

25 Dropout Delay 43168 Float 4 RW ms 50-60000

25 Angle Compensation 43170 Float 4 RW Deg 0-359.9

25 VMM Dead Line, Dead Aux 43172 Uint32 4 RW n/a Disabled=0 Enabled=1

25 VMM Dead Line, Live Aux 43174 Uint32 4 RW | n/a Disabled=0 Enabled=1

25 VMM Live Line, Dead Aux 43176 Uint32 4 RW | n/a Disabled=0 Enabled=1

27P Primary Mode 43178 Uint32 4 RW n/a Disabled=0 Enabled=1

27P Primary Pickup 43180 Float 4 RW | V Disabled=0, 1-600000

27P Primary Time Delay 43182 Float 4 RW ms 100-60000

27P Secondary Mode 43184 Uint32 4 RW n/a Disabled=0 Enabled=1

27P Secondary Pickup 43186 Float 4 RW \% Disabled=0, 1 - 600000

27P Secondary Time Delay 43188 Float 4 RW ms 100\-60000

59P Primary Mode 43190 Uint32 4 RW n/a Disabled=0 Enabled=1

59P Primary Pickup 43192 Float 4 RW \% Disabled=0, 0-600000

59P Primary Time Delay 43194 Float 4 RW ms 100-60000

59P Secondary Mode 43196 Uint32 4 RW n/a Disabled=0 Enabled=1

59P Secondary Pickup 43198 Float 4 RW \% Disabled=0, 0-600000

59P Secondary Time Delay 43200 Float 4 RW ms 100-60000

810 Primary Mode 43202 Uint32 4 RW n/a Disabled=0 Over=1

810 Primary Pickup 43204 Float 4 RW | Hz Disabled=0, 30-70

810 Primary Time Delay 43206 Float 4 RW ms 100-300000

810 Secondary Mode 43208 Uint32 4 RW n/a Disabled=0 Over=1
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Group Name Register Type Sz R/IW Unit Range
810 Secondary Pickup 43210 Float 4 RW Hz Disabled=0, 30-70
810 Secondary Time Delay 43212 Float 4 RW ms 100-300000
81U Primary Mode 43214 Uint32 4 RW n/a Disabled=0 Under=2
81U Primary Pickup 43216 Float 4 RW Hz Disabled=0, 30-70
81U Primary Time Delay 43218 Float 4 RW ms 100-300000
81U Primary Voltage Inhibit 43220 Float 4 RW % Disabled=0, 50-100
81U Secondary Mode 43222 Uint32 4 RW n/a Disabled=0 Under=2
81U Secondary Pickup 43224 Float 4 RW Hz Disabled=0, 30-70
81U Secondary Time Delay 43226 Float 4 RW ms 100-300000
81U Secondary Voltage Inhibit 43228 Float 4 RW % Disabled=0, 50-100
40Q Primary Mode 43230 Uint32 4 RW n/a Disabled=0 Enabled=1
40Q Primary Pickup 43232 Float 4 RW | % Disabled=0, 0-150
40Q Primary Time Delay 43234 Float 4 RW ms Instantaneous=0, 0-300000
40Q Secondary Mode 43236 Uint32 4 RW n/a Disabled=0 Enabled=1
40Q Secondary Pickup 43238 Float 4 RW % Disabled=0, 0-150
40Q Secondary Time Delay 43240 Float 4 RW ms Instantaneous=0, 0-300000
32R Primary Mode 43242 Uint32 4 RW n/a Disabled=0 Enabled=4
32R Primary Pickup 43244 Float 4 RW % Disabled=0, 0-150
32R Primary Time Delay 43246 Float 4 RW ms Instantaneous =0, 0-300000
32R Secondary Mode 43248 Uint32 4 RW n/a Disabled=0 Enabled=4
32R Secondary Pickup 43250 Float 4 RW % Disabled=0, 0-150
32R Secondary Time Delay 43252 Float 4 RW ms Instantaneous=0, 0-300000
Field Overcurrent Timing Mode, Protection Primary 43254 Uint32 4 RW n/a Definite Timing=0
Inverse Timing=1
Field Overcurrent Time Dial, Protection Primary 43256 Float 4 RW n/a 0.1-20
Field Overcurrent Timing Mode, Protection Secondary | 43258 Uint32 4 RW n/a Definite Timing=0
Inverse Timing=1
Field Overcurrent Time Dial, Protection Secondary 43260 Float 4 RW n/a 0.1-20
24 Primary Mode 43262 Uint32 4 RW n/a Disabled=0,Enabled=1
24 Primary Definite Time Pickup 1 43264 Float 4 RW n/a 0.5-6
24 Primary Definite Time Pickup 2 43266 Float 4 RW n/a 0.5-6
24 Primary Definite Time Delay 1 43268 Float 4 RW ms 50—600000
24 Primary Definite Time Delay 2 43270 Float 4 RW ms 50-600000
24 Primary Inverse Time Pickup 43272 Float 4 RW n/a 0.5-6
24 Primary Time Dial Trip 43274 Float 4 RW n/a 0-9.9
24 Primary Time Dial Reset 43276 Float 4 RW n/a 0-9.9
24 Primary Curve Exponent 43278 Uint32 4 RW n/a 0.5=0,1=1,2=2
24 Secondary Mode 43280 Uint32 4 RW n/a Disabled=0,Enabled=1
24 Secondary Definite Time Pickup 1 43282 Float 4 RW n/a 0.5-6
24 Secondary Definite Time Pickup 2 43284 Float 4 RW n/a 0.5-6
24 Secondary Definite Time Delay 1 43286 Float 4 RW ms 50—600000
24 Secondary Definite Time Delay 2 43288 Float 4 RW ms 50—600000
24 Secondary Inverse Time Pickup 43290 Float 4 RW n/a 0.5-6
24 Secondary Time Dial Trip 43292 Float 4 RW n/a 0-9.9
24 Secondary Time Dial Reset 43294 Float 4 RW n/a 0-9.9
24 Curve Exponent 43296 Uint32 4 RW n/a 0.5=0,1=1,2=2
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Gains Settings
Table 28-14. Gains Settings Group Parameters

Name Register Type Bytes RW Unit Range

Primary Gain Option 43800 Uint32 4 RW T'do=1.0 Te=0.17=1 T'do=1.5 Te=0.25=2 T'do=2.0
Te=0.33=3 T'do=2.5 Te=0.42=4 T'do=3.0 Te=0.50=5
T'do=3.5 Te=0.58=6 T'do=4.0 Te=0.67=7 T'do=4.5
Te=0.75=8 T'do=5.0 Te=0.83=9 T'do=5.5 Te=0.92=10
T'do=6.0 Te=1.00=11 T'do=6.5 Te=1.08=12 T'do=7.0
Te=1.17=13 T'do=7.5 Te=1.25=14 T'do=8.0 Te=1.33=15
T'do=8.5 Te=1.42=16 T'do=9.0 Te=1.50=17 T'do=9.5
Te=1.58=18 T'do=10.0 Te=1.67=19 T'do=10.5 Te=1.75=20
Custom=21

Secondary Gain Option 43802 Uint32 4 RW T'do=1.0 Te=0.17=1 T'do=1.5 Te=0.25=2 T'do=2.0
Te=0.33=3 T'do=2.5 Te=0.42=4 T'do=3.0 Te=0.50=5
T'do=3.5 Te=0.58=6 T'do=4.0 Te=0.67=7 T'do=4.5
Te=0.75=8 T'do=5.0 Te=0.83=9 T'do=5.5 Te=0.92=10
T'do=6.0 Te=1.00=11 T'do=6.5 Te=1.08=12 T'do=7.0
Te=1.17=13 T'do=7.5 Te=1.25=14 T'do=8.0 Te=1.33=15
T'do=8.5 Te=1.42=16 T'do=9.0 Te=1.50=17 T'do=9.5
Te=1.58=18 T'do=10.0 Te=1.67=19 T'do=10.5 Te=1.75=20
Custom=21

AVR Kp Primary 43804 Float 4 RW n/a 0-1000

AVR Ki Primary 43806 Float 4 RW n/a 0-1000

AVR Kd Primary 43808 Float 4 RW n/a 0-1000

AVR Td Primary 43810 Float 4 RW n/a 0-1

FCR Kp 43812 Float 4 RW n/a 0-1000

FCRKi 43814 Float 4 RW n/a 0-1000

FCRKd 43816 Float 4 RW n/a 0-1000

FCRTd 43818 Float 4 RW n/a 0-1

FVR Kp 43820 Float 4 RW n/a 0-1000

FVR Ki 43822 Float 4 RW n/a 0-1000

FVR Kd 43824 Float 4 RW n/a 0-1000

FVR Td 43826 Float 4 RW n/a 0-1

PF Ki 43828 Float 4 RW n/a 0-1000

PF Kg 43830 Float 4 RW n/a 0-1000

Var Ki 43832 Float 4 RW n/a 0-1000

Var Kg 43834 Float 4 RW n/a 0-1000

OEL Ki 43836 Float 4 RW n/a 0-1000

OEL Kg 43838 Float 4 RW n/a 0-1000

UEL Ki 43840 Float 4 RW n/a 0-1000

UEL Kg 43842 Float 4 RW n/a 0-1000

SCL Ki 43844 Float 4 RW n/a 0-1000

SCL Kg 43846 Float 4 RW n/a 0-1000

Vm Kg 43848 Float 4 RW n/a 0-1000

Inner Loop Kp 43850 Float 4 RW n/a 0-1000

Inner Loop Ki 43852 Float 4 RW n/a 0-1000

AVR Kp Secondary 43854 Float 4 RW n/a 0-1000

AVR Ki Secondary 43856 Float 4 RW n/a 0-1000

AVR Kd Secondary 43858 Float 4 RW n/a 0-1000

AVR Td Secondary 43860 Float 4 RW n/a 0-1

Var Limit Ki 43862 Float 4 RW n/a 0-1000

Var Limit Kg 43864 Float 4 RW n/a 0-1000

AVR Primary Ka 43866 Float 4 RW n/a 0-1

AVR Secondary Ka 43868 Float 4 RW n/a 0-1

FCRKa 43870 Float 4 RW n/a 0-1

FVR Ka 43872 Float 4 RW n/a 0-1
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Grid Code Settings
Table 28-15. Grid Code Settings Group Parameters
Name Register Type Bytes R/W Unit Range
Grid Code Enable 44800 Uint32 4 RW n/a Disabled=0
Enabled=1
Grid Disconnect Time Delay 44802 Float 4 RW Second 0-3600
Min Freq Normal 44804 Float 4 RW Hertz 40-70
Max Freq Normal 44806 Float 4 RW Hertz 40-70
Min V Bus Normal 44808 Float 4 RW Per Unit 0.1-1
Max V Bus Normal 44810 Float 4 RW Per Unit 1-1.3
Min Freq Disconnect 44812 Float 4 RW Hertz 40-70
Max Freq Disconnect 44814 Float 4 RW Hertz 40-70
Min V Bus Disconnect 44816 Float 4 RW Per Unit 0.1-1
Max V Bus Disconnect 44818 Float 4 RW Per Unit 1-1.3
PF Reference 44820 Float 4 RW Power Factor | -1-1
Q Limit U Point 1 44822 Float 4 RW Per Unit 0.8-1.2
Q Limit U Point 2 44824 Float 4 RW Per Unit 0.8-1.2
Q Limit U Point 3 44826 Float 4 RW Per Unit 0.8-1.2
Q Limit U Point 4 44828 Float 4 RW Per Unit 0.8-1.2
Q Limit Q Point 1 44830 Float 4 RW Per Unit -04-04
Q Limit Q Point 2 44832 Float 4 RW Per Unit -04-04
Q Limit Q Point 3 44834 Float 4 RW Per Unit -04-04
Q Limit Q Point 4 44836 Float 4 RW Per Unit -04-04
Q(U) Slope 44838 Float 4 RW Per Unit 0-20
Q(U) V Bus for Zero Q 44840 Float 4 RW Per Unit 0.9-1.1
Q(U) Deadband 44842 Float 4 RW Per Unit 0-0.1
Q(U) Max 44844 Float 4 RW Per Unit -04-04
Q(U) Min 44846 Float 4 RW Per Unit -04-04
Q(P) Point P01 44848 Float 4 RW Per Unit 0-1.5
Q(P) Point P02 44850 Float 4 RW Per Unit 0-1.5
Q(P) Point P03 44852 Float 4 RW Per Unit 0-1.5
Q(P) Point P04 44854 Float 4 RW Per Unit 0-1.5
Q(P) Point P05 44856 Float 4 RW Per Unit 0-1.5
Q(P) Point P06 44858 Float 4 RW Per Unit 0-1.5
Q(P) Point P07 44860 Float 4 RW Per Unit 0-1.5
Q(P) Point P08 44862 Float 4 RW Per Unit 0-1.5
Q(P) Point P09 44864 Float 4 RW Per Unit 0-1.5
Q(P) Point P10 44866 Float 4 RW Per Unit 0-1.5
Q(P) Point Q01 44868 Float 4 RW Per Unit -0.7-0.7
Q(P) Point Q02 44870 Float 4 RW Per Unit -0.7-0.7
Q(P) Point Q03 44872 Float 4 RW Per Unit -0.7-0.7
Q(P) Point Q04 44874 Float 4 RW Per Unit -0.7-0.7
Q(P) Point Q05 44876 Float 4 RW Per Unit -0.7-0.7
Q(P) Point Q06 44878 Float 4 RW Per Unit -0.7-0.7
Q(P) Point Q07 44880 Float 4 RW Per Unit -0.7-07
Q(P) Point Q08 44882 Float 4 RW Per Unit -0.7-07
Q(P) Point Q09 44884 Float 4 RW Per Unit -0.7-07
Q(P) Point Q10 44886 Float 4 RW Per Unit -0.7-07
Remote Control Fail Mode 44888 Uint32 4 RW n/a Q(PF) Control=0
Hold Value=1
Remote Failure Time Delay 44890 Float RW Second 0-600
APC Enabled 44892 Uint32 RW n/a Disabled=0 Enabled=1

Modbus® Communication

DECS-250



9440300990 28-39
Name Register Type Bytes RW Unit Range
Active Power Input Source 44894 Uint32 4 RW n/a Active Power Setpoint=0

Active Power Selection=1
Active Power Setpoint 44896 Float RW Per Unit 2-2
APC Normal Power Increase Rate 44898 Float RW Percent Per 0.07-10
Percent Second
APC Normal Power Decrease Rate 44900 Float 4 RW Percent Per 0.07-10
Percent Second
LVRT Option 44902 Uint32 4 RW n/a Disabled=0
Q(PF) Control=1
Q(Voltage Limit) Control=2
Q(U) Control=3
Q(P) Control=4
Q (Third Party)=5
LVRT Enabled 44904 Uint32 4 RW n/a Disabled=0
Enabled=1
Time Constant for PT1 44906 Float RW Second 0.01-60
LFSM Enabled 44908 Uint32 RW n/a Disabled=0
Enabled=1
LFSM U Deadband 44910 Float RW Hertz 40-70
LFSM O Deadband 44912 Float RW Hertz 40-70
LFSM U Max Power Limit Derate 44914 Float RW Percent Per 0-20
Percent Hertz
LFSM O Max Power Limit Derate 44916 Float 4 RW Percent Per 0-20
Percent Hertz
LFSM U Droop Percent 44918 Float 4 RW Percent Per 16.67—-100
Hertz
LFSM O Droop Percent 44920 Float 4 RW Percent Per 16.67—-100
Hertz
APC Kg 44922 Float 4 RW n/a 0-100
APC Ki 44924 Float 4 RW n/a 0-100
APC PI Controller Max Limit 44926 Float 4 RW Per Unit 2-2
APC PI Controller Min Limit 44928 Float 4 RW Per Unit 2-2
Q(Third Party) Reference 44930 Float 4 RW n/a -0.45-0.45
Voltage Disconnect Time Delay 44932 Float 4 RW Second 1-3600
Frequency Disconnect Time Delay 44934 Float 4 RW Minute 1-60
Voltage Bus Time Constant 44936 Float 4 RW Second 0.01-60
Q P Time Constant 44938 Float 4 RW Second 0.01-60
Min Active Power Setpoint 44940 Float 4 RW Per Unit 2-2
Max Active Power Setpoint 44942 Float 4 RW Per Unit 2-2
PF Gain 44944 Float 4 RW n/a -100 - 100
Q Limit Gain 44946 Float 4 RW n/a -100 - 100
QU Gain 44948 Float 4 RW n/a -100 - 100
Q Remote Gain 44950 Float 4 RW n/a -100 - 100
Q Limit Q Reference 44952 Float 4 RW Per Unit -0.45-0.45
Grid Reconnect Stability Timer 44954 Float 4 RW Minute 0-30
Min Frequency Reconnect 44956 Float 4 RW Hertz 40-70
Max Frequency Reconnect 44958 Float 4 RW Hertz 40-70
Min V Bus Reconnect 44960 Float 4 RW Per Unit 0.1-1
Max V Bus Reconnect 44962 Float 4 RW Per Unit 1-1.3
Recovery Time LFSM 44964 Float 4 RW Minute 0.1-90
Recovery Power Increase Rate Percent 44966 Float 4 RW Percent Per 0.001-10
Second
Recovery Power Decrease Rate Percent 44968 Float 4 RW Percent Per 0.001-10
Second
Reserved 44970-74
Active Power Level 1 44976 Float RW Per Unit 2-2
Active Power Level 2 44978 Float RW Per Unit 2-2
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Name Register Type Bytes RW Unit Range
Active Power Level 3 44980 Float RW Per Unit 2-2
Active Power Level 4 44982 Float RW Per Unit 2-2
LFSM U Max Power Limit Start 44984 Float RW Hertz 40-70
Frequency
LFSM O Max Power Limit Start 44986 Float 4 RW Hertz 40-70
Frequency
LFSM Power Increase Rate Percent 44988 Float 4 RW Percent Per 0.33-10

Second
LFSM Power Decrease Rate Percent 44990 Float 4 RW Percent Per 0.33-10
Second

APC Gain 44992 Float RW n/a -100 - 100

Q Volt Limit Adjust Source 44994 Uint32 RW n/a None=0
Auxiliary Input=1
Modbus=2

Q U Adjust Source 44996 Uint32 4 RW n/a None=0
Auxiliary Input=1
Modbus=2

PF Adjust Source 44998 Uint32 4 RW n/a None=0
Auxiliary Input=1
Modbus=2

Q Third Party Adjust Source 45000 Uint32 4 RW n/a None=0
Auxiliary Input=1
Modbus=2

Active Power Adjust Source 45002 Uint32 4 RW n/a None=0
Auxiliary Input=1
Modbus=2

Reserved 45004

Q Volt Limit Adjust Modbus 45006 Float 4 RW Per Unit -0.45-0.45

Q U Volt Bus for Zero Q Adjust Modbus 45008 Float 4 RW n/a -05-0.5

PF Reference Adjust Modbus 45010 Float 4 RW Power Factor | -1-1

Q Third Party Adjust Modbus 45012 Float 4 RW Per Unit -0.45-0.45

Active Power Adjust Modbus 45014 Float 4 RW Per Unit 2-2

APC Bridge Enable 45016 Uint32 4 RW n/a Disabled=0
Enabled=1

LVRT Bridge Enable 45018 Float 4 RW n/a Disabled=0
Enabled=1

PF Active Power Level 45020 Float 4 RW Per Unit 0-1

Legacy Modbus
Table 28-16. Legacy Modbus Parameters
Name Register Type Bytes R/W Unit Range

Model Information Character 1 47001 Uint8 1 R n/a n/a

Model Information Character 2 47002 Uint8 1 R n/a n/a

Model Information Character 3 47003 Uint8 1 R n/a n/a

Model Information Character 4 47004 Uint8 1 R n/a n/a

Model Information Character 5 47005 Uint8 1 R n/a n/a

Model Information Character 6 47006 Uint8 1 R n/a n/a

Model Information Character 7 47007 Uint8 1 R n/a n/a

Model Information Character 8 47008 Uint8 1 R n/a n/a

Model Information Character 9 47009 Uint8 1 R n/a n/a

Application Program Version Character 1 47010 Uint8 1 R n/a n/a

Application Program Version Character 2 47011 Uint8 1 R n/a n/a

Application Program Version Character 3 47012 Uint8 1 R n/a n/a

Application Program Version Character 4 47013 Uint8 1 R n/a n/a

Application Program Version Character 5 47014 Uint8 1 R n/a n/a

Application Program Version Character 6 47015 Uint8 1 R n/a n/a

Application Program Version Character 7 47016 Uint8 1 R n/a n/a
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Name Register Type Bytes RW Unit Range

Application Program Version Character 8 47017 Uint8 1 R n/a n/a

Application Version Date Character 1 47018 Uint8 1 R n/a n/a

Application Version Date Character 2 47019 Uint8 1 R n/a n/a

Application Version Date Character 3 47020 Uint8 1 R n/a n/a

Application Version Date Character 4 47021 Uint8 1 R n/a n/a

Application Version Date Character 5 47022 Uint8 1 R n/a n/a

Application Version Date Character 6 47023 Uint8 1 R n/a n/a

Application Version Date Character 7 47024 Uint8 1 R n/a n/a

Application Version Date Character 8 47025 Uint8 1 R n/a n/a

Application Version Date Character 9 47026 Uint8 1 R n/a n/a

Reserved 47027-43 Uint8 1 R n/a 0-255

Boot Program Version Character 1 47044 Uint8 1 R n/a n/a

Boot Program Version Character 2 47045 Uint8 1 R n/a n/a

Boot Program Version Character 3 47046 Uint8 1 R n/a n/a

Boot Program Version Character 4 47047 Uint8 1 R n/a n/a

Boot Program Version Character 5 47048 Uint8 1 R n/a n/a

Boot Program Version Character 6 47049 Uint8 1 R n/a n/a

Boot Program Version Character 7 47050 Uint8 1 R n/a n/a

Boot Program Version Character 8 47051 Uint8 1 R n/a n/a

Reserved 47052-64 Uint8 1 R n/a 0-255

RMS Generator Volts Phase A to B 47251 Float 4 R n/a n/a

RMS Generator Volts Phase Bto C 47253 Float 4 R n/a n/a

RMS Generator Volts Phase C to A 47255 Float 4 R n/a n/a

Average RMS L-L Volts 47257 Float 4 R n/a n/a

Generator Current IB in amps 47259 Float 4 R n/a n/a

Generator Apparent Power in kVA 47261 Float 4 R n/a n/a

Generator Real Power in kW 47263 Float 4 R n/a n/a

Generator Reactive Power in kvar 47265 Float 4 R n/a n/a

Power Factor 47267 Float 4 R n/a n/a

Generator Frequency in Hertz 47269 Float 4 R n/a n/a

Bus Frequency in Hertz 47271 Float 4 R n/a n/a

RMS Bus Voltage in Volts 47273 Float 4 R n/a n/a

Field Voltage in Volts 47275 Float 4 R n/a n/a

Field Current in Amps 47277 Float 4 R n/a n/a

Var/PF Controller Output in Volts 47279 Float 4 R Per Unit n/a

Phase Angle Between Phase B Voltage 47281 Float 4 R n/a n/a

and Current

Auxiliary Input in Volts 47283 Float 4 R n/a n/a

Current Input for Load Compensation 47285 Float 4 R n/a n/a

Null Balance in Percent 47287 Float 4 R n/a n/a

Error Signal to Autotracking Loop 47289 Float 4 R n/a n/a

Active Controller Output 47291 Float 4 R n/a n/a

PF State 47293 Uint16 2 R n/a n/a

Generator State 47294 Uint16 2 R n/a n/a

Status of Front Panel LEDs 47295 Uint16 2 R n/a (bit flags, 0 = off, 1 = on for all LEDs
except Null Balance and Internal
Tracking, which are reversed): b0 = Null
Balance, b1 = Tracking, b2 = Pre-
position, b3 = Upper Limit, b4 = Lower
Limit, b5 = Edit, b6-b15 = unassigned

Voltage Matching Status 47296 Uint16 2 R n/a n/a
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Name Register Type Bytes R/W Unit Range

Protection Status Bit Flags 1 47297 Uint16 2 R n/a (0 =clear, 1 = condition present): b0 =
field overvoltage, b1 = field overcurrent,
b2 = gen. Undervoltage, b3 = gen.
overvoltage, b4 = underfrequency, b5 =
in OEL, b6 =in UEL, b7 =in FCR
mode, b8 = loss of sensing voltage, b9
= setpoint at lower limit, b10 = setpoint
at upper limit, b11 = gen. failed to build
up, b12 = gen. below 10Hz, b13 =
unassigned, b14 = exciter diode open,
b15 = exciter diode shorted.

Reserved 47298 Float 4 R n/a n/a

Active Operating Setpoint in Percent 47300 Float 4 R n/a n/a

Contact Input States 47302 Uint16 2 R n/a n/a

Annunciation Status Bit Flags 1 47303 Uint16 2 R n/a (0 = clear, 1 = annunciation present): b0
= field overvoltage, b1 = field
overcurrent, b2 = gen. undervoltage, b3
=gen. overvoltage, b4 =
underfrequency, b5 =in OEL, b6 = in
UEL, b7 =in FCR,
b8 = loss of sensing voltage, b9 =
setpoint at lower limit, b10 = setpoint at
upper limit, b11 = gen. failed to build up,
b12 = gen. below 10Hz,
b13 = unassigned, b14 = exciter diode
open, b15 = exciter diode shorted

Reserved 3 47304 Float 4 R n/a n/a

Protection Status Bit Flags 2 47306 Uint16 2 R n/a (0 =clear, 1 = condition present) b0 =
loss of field, b1 =in SCL, b2 —b15 are
unassigned

Annunciation Status Bit Flags 2 47307 Uint16 2 R n/a (0 = clear, 1 = condition present) b0 =
loss of field, b1 =in SCL, b2 —b15 are
unassigned

Reserved 4 47308-375 Cc2 136 n/a n/a n/a

Filler
Reserved 5 47376-499 C3 248 n/a n/a n/a
Filler

Aucxiliary Input Function 47500 Uint16 2 n/a n/a DECS Input=0 PSS Test Input=1
Limiter Selection=2 Grid Code Input=3

Generator Rated Frequency 47501 Uint32 4 RW n/a 50 Hz=50 60 Hz=60

Generator PT Primary Voltage Rating 47503 Float 4 RW n/a 1-500000

Generator PT Secondary Voltage Rating 47505 Float 4 RW n/a 1-600

Generator CT Primary Current Rating 47507 Float 4 RW n/a 1-99999

Generator CT Secondary Current Rating 47509 Int32 4 RW n/a 1=15=5

Not used in DECS-250 47511 Float 4 RW n/a

Reserved Float 1 47513 Float 4 R n/a 0-10000

Bus Sensing PT Primary Rating 47515 Float 4 RW n/a 1-500000

Bus Sensing PT Secondary Rating 47517 Float 4 RW n/a 1-600

Reserved 6 47519 Float 4 R n/a n/a

Reserved 7 47521 Float 4 R n/a n/a

Generator Rated Voltage 47523 Float 4 RW Volt 1-500000

Generator Rated Current 47525 Float 4 R Amp 0-180000

Generator Rated Field Voltage 47527 Float 4 RW Volt 1-125

Generator Rated Field Current 47529 Float 4 RW Amp 0.1-20

Nominal Bus Voltage 47531 Float 4 RW Volt 1-500000

Auxiliary Input Gain for AVR Mode 47533 Float 4 RW n/a -99 - 99

Time Delay Before Autotracking 47535 Float 4 RW Second 0-8

Traverse Rate of Autotracking 47537 Float 4 RW Second 1-80

Not used in DECS-250 47539 Float 4 RW n/a

Gain for Cross Current Compensation 47541 Float 4 RW Percent -30-30

Sensing Mode 47543 Uint16 2 RW n/a 1-phase (A-C)=0 3-phase=1

Auxiliary Input Summing Mode 47544 Uint16 2 RW n/a Voltage=0 Var=1
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Name Register Type Bytes RW Unit Range
Not used in DECS-250 47545 Uint16 2 R n/a n/a
Reserved 8 47546 Uint16 2 R n/a n/a
Auxiliary Input Mode 47547 Uint16 2 RW n/a Voltage=0 Current=1
For Future Use 47548 Uint16 2 R n/a n/a
External Tracking Time Delay 47549 Float 4 RW Second 0-8
External Tracking Traverse Rate 47551 Float 4 RW Second 1-80
Reserved 29 47553 Uint16 2 R n/a n/a
Auxiliary Input Gain for FCR Mode 47554 Float 4 RW n/a -99 - 99
Auxiliary Input Gain for VAR Mode 47556 Float 4 RW n/a -99 -99
Auxiliary Input Gain for PF Mode 47558 Float 4 RW n/a -99 -99
Reserved 9 47560 Uint16 2 R n/a n/a
Unit Mode Virtual Toggle 47561 Uint16 2 RW n/a An entry of ‘1’ toggles through the
following modes: Stop, Start
Control Mode Virtual Toggle 47562 Uint16 2 RW n/a An entry of ‘1’ toggles through the
following modes: Manual, Automatic
Operating Mode Virtual Switch 47563 Uint16 2 RW n/a Off=0 PF=1 Var=2
Auto Track Enabled Status 47564 Uint16 2 RW n/a Disabled=0 Enabled=1
Pre-position Enable 47565 Uint16 2 RW n/a =0 SET=1
Raise Enabled Status 47566 Uint16 2 RW n/a =0 Raise=1
Lower Enabled Status 47567 Uint16 2 RW n/a =0 Lower=1
External Tracking Enable Status 47568 Uint16 2 R n/a Off=0 Enabled=1
Limiter Mode Options 47569 Uint16 2 RW n/a Off=0 UEL=1 OEL=2 UEL & OEL=3
SCL=4 UEL & SCL=5 OEL & SCL=6
UEL & OEL & SCL=7
Voltage Match Mode 47570 Uint16 2 RW n/a Disabled=0 Enabled=1
Operating Mode Status 47571 Uint16 2 R n/a n/a
Unit Mode Status 47572 Uint16 2 R n/a n/a
Control Mode Status 47573 Uint16 2 R n/a FCR=1 AVR=2
Internal Tracking Status 47574 Uint16 2 R n/a Off=0 Enabled=1
Pre-position Enable Status 47575 Uint16 2 R n/a n/a
Autotransfer Status 47576 Uint16 2 R n/a Primary=0 Secondary=1
Load Compensation Mode Status 47577 Uint16 2 R n/a Off=0 Droop=1 Line Drop=2
Load Compensation Mode Select 47578 Uint16 2 RW n/a Disabled=0 Enabled=1
Alarm Reset Enable 47579 Uint16 2 RW n/a Disabled=0 Enabled=1
Loss-of-Sensing Detection Enable 47580 Uint16 2 RW n/a Disabled=0 Enabled=1
Loss-of-Sensing Triggered Transfer-to- 47581 Uint16 2 RW n/a Disabled=0 Enabled=1
FCR-mode Enable
Underfrequency or V/Hz Mode Enable 47582 Uint16 2 RW n/a UF Limiter=0 V/Hz Limiter=1
External Tracking Enabled 47583 Uint16 2 RW n/a Disabled=0 Enabled=1
OEL Style Virtual Toggle 47584 Uint16 2 RW n/a Summing=0 Takeover=1
Reserved 16bit 32 47585 Uint16 2 RW n/a 0-65535
PF/var Option Status 47586 Uint16 2 R n/a Off=0 PF=1 var=2
Reserved 10 47587-620 C5 68 n/a n/a n/a
Filler
FCR Mode Setpoint 47621 Float 4 RW Amp Setpoint adjustment range determined
by registers 47655 and 47663.
AVR Mode Setpoint 47623 Float 4 RW Volt Setpoint adjustment range determined
by registers 47657 and 47665.
Var Mode Setpoint in kvar 47625 Float 4 RW kilovar Setpoint adjustment range determined
by registers 47659 and 47667.
PF Mode Setpoint 47627 Float 4 RW Power Setpoint adjustment range determined
Factor by registers 47661 and 47669.
Droop Setting in Percent 47629 Float 4 RW Percent 0-30
FCR Mode Traverse Rate 47631 Float RW Second 10-200
AVR Mode Traverse Rate 47633 Float RW Second 10-200
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Name Register Type Bytes RW Unit Range
Var Mode Traverse Rate 47635 Float 4 RW Second 10-200
PF Mode Traverse Rate 47637 Float 4 RW Second 10-200
FCR Mode Setpoint Pre-Position 47639 Float 4 RW Amp Setpoint adjustment range determined
by registers 47655 and 47663.
AVR Mode Setpoint Pre-Position 47641 Float 4 RW Volt Setpoint adjustment range determined
by registers 47657 and 47665.
Var Mode Setpoint Pre-Position in kvar 47643 Float 4 RW kilovar Setpoint adjustment range determined
by registers 47659 and 47667.
PF Mode Setpoint Pre-Position 47645 Float 4 RW Power Setpoint adjustment range determined
Factor by registers 47661 and 47669.
FCR Mode Setpoint Step Size 47647 Float 4 R n/a n/a
AVR Mode Setpoint Step Size 47649 Float 4 R n/a n/a
Var Mode Setpoint Step Size 47651 Float 4 R n/a n/a
PF Mode Setpoint Step Size 47653 Float 4 R n/a n/a
FCR Mode Setpoint Adjustable Minimum 47655 Float 4 RW Percent 0-120
AVR Mode Setpoint Adjustable Minimum 47657 Float 4 RW Percent 70-120
Var Mode Setpoint Adjustable Minimum 47659 Float 4 RW Percent -100 - 100
PF Mode Setpoint Adjustable Minimum 47661 Float 4 RW Power 0.5-1
Factor
FCR Mode Setpoint Adjustable Maximum | 47663 Float 4 RW Percent 0-120
AVR Mode Setpoint Adjustable Maximum | 47665 Float 4 RW Percent 70-120
Var Mode Setpoint Adjustable Maximum 47667 Float 4 RW Percent -100 - 100
PF Mode Setpoint Adjustable Maximum 47669 Float 4 RW Power -1--0.5
Factor
Minimum Value for FCR Adjustable 47671 Float 4 R n/a n/a
Maximum
Minimum Value for AVR Adjustable 47673 Float 4 R n/a n/a
Maximum
Minimum Value for Var Adjustable 47675 Float 4 R n/a n/a
Maximum
Mini Value for PF Adjustable Max 47677 Float 4 R n/a n/a
Max Value for FCR Adjustable Max 47679 Float 4 R n/a n/a
Max Value for AVR Adjustable Max 47681 Float 4 R n/a n/a
Max Value for Var Adjustable Max 47683 Float 4 R n/a n/a
Max Value for PF Adjustable Max 47685 Float 4 R n/a n/a
Step Size for FCR Adjustable Max 47687 Float 4 R n/a n/a
Step Size for AVR Adjustable Max 47689 Float 4 R n/a n/a
Step Size for Var Adjustable Max 47691 Float 4 R n/a n/a
Step Size for PF Adjustable Max 47693 Float 4 R n/a n/a
FCR Pre-Position Mode 47695 Uint16 2 RW n/a Maintain=0 Release=1
AVR Pre-Position Mode 47696 Uint16 2 RW n/a Maintain=0 Release=1
Var Pre-Position Mode 47697 Uint16 2 RW n/a Maintain=0 Release=1
PF Pre-Position Mode 47698 Uint16 2 RW n/a Maintain=0 Release=1
FCR Minimum Setpoint 47699 Float 4 R n/a Setpoint adjustment range determined
by registers 47655 and 47529.
AVR Minimum Setpoint 47701 Float 4 R n/a Setpoint adjustment range determined
by registers 47657 and 47525.
Var Minimum Setpoint 47703 Float 4 R n/a Setpoint adjustment range determined
by registers 47659 and Rated VA.
PF Minimum Setpoint 47705 Float 4 R n/a Range determined by register
47661.
FCR Maximum Setpoint 47707 Float 4 R n/a Setpoint adjustment range determined
by registers 47663 and 47529.
AVR Maximum Setpoint 47709 Float 4 R n/a Setpoint adjustment range determined
by registers 47665 and 47525.
Var Maximum Setpoint 47711 Float 4 R n/a Setpoint adjustment range determined
by registers 47667 and Rated VA.
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Name Register Type Bytes R/W Unit Range
PF Maximum Setpoint 47713 Float 4 R n/a Range determined by register
47669.
Reserved 11 47715-740 C6 52 n/a n/a n/a
Filler
Soft Start Threshold 47741 Float 4 RW Percent 0-90
Soft Start Duration 47743 Float 4 RW Second 1-7200
Underfrequency Corner Frequency 47745 Float 4 RW Hertz 40-75
Slope of Underfrequency Curve 47747 Float 4 RW n/a 0-3
Width of Voltage Matching Window 47749 Float 4 RW Percent 0-20
Voltage Matching Reference 47751 Float 4 RW Percent 0-700
Fine Voltage Adjust Band 47753 Float 4 RW Percent 0-30
Time Required for Loss of Sensing 47755 Float 4 RW Second 0-30
Loss of Sensing Level Under Balanced 47757 Float 4 RW Percent 0-100
Conditions
Loss of Sensing Level Under 47759 Float 4 RW Percent 0-100
Unbalanced Conditions
Reserved 12 47761-800 Cc7 80 n/a n/a n/a
Filler
On-line High OEL Level 47801 Float 4 RW Amp 0-40
Time Allowed for On-line High OEL Level 47803 Float 4 RW Second 0-10
On-line Medium OEL Level 47805 Float 4 RW Amp 0-30
Time Allowed for On-line Medium OEL 47807 Float 4 RW Second 0-120
Level
On-line Low OEL Level 47809 Float 4 RW Amp 0-20
Reserved 13 47811 Float 4 RW var 0-99
Time Allowed for Off-line High OEL 47813 Float 4 RW Second 0-10
Off-line High OEL Level 47815 Float 4 RW Amp 0-40
Off-line Low OEL Level 47817 Float 4 RW Amp 0-20
First UEL Point kW Value 47819 Float 4 RW kilowatt 0-1.5 « Rated kVA
Second UEL Point kW Value 47821 Float 4 RW kilowatt 0-1.5 - Rated kVA
Third UEL Point kW Value 47823 Float 4 RW kilowatt 0-1.5 « Rated kVA
Fourth UEL Point kW Value 47825 Float 4 RW kilowatt 0-1.5 « Rated kVA
Fifth UEL Point kW Value 47827 Float 4 RW kilowatt 0-1.5 « Rated kVA
First UEL Point kvar Value 47829 Float 4 RW kilovar 0-1.5 « Rated kVA
Second UEL Point kvar Value 47831 Float 4 RW kilovar 0-1.5 « Rated kVA
Third UEL Point kvar Value 47833 Float 4 RW kilovar 0-1.5 « Rated kVA
Fourth UEL Point kvar Value 47835 Float 4 RW kilovar 0-1.5 « Rated kVA
Fifth UEL Point kvar Value 47837 Float 4 RW kilovar 0-1.5 « Rated kVA
SCL High Limit Level 47839 Float 4 RW Amp 0-66000
Time Allowed at SCL High Limit Level 47841 Float 4 RW Second 0-60
SCL Low Limit Level 47843 Float 4 RW Amp 0-66000
Takeover OEL Offline High Limit Level 47845 Float 4 RW Amp 0-40
Takeover OEL Offline Low Limit Level 47847 Float 4 RW Amp 0-20
Takeover OEL Offline Time Dial 47849 Float 4 RW n/a 0.1-20
Takeover OEL Online High Limit Level 47851 Float 4 RW Amp 0-40
Takeover OEL Online Low Limit Level 47853 Float 4 RW Amp 0-20
Takeover OEL Online Time Dial 47855 Float 4 RW n/a 0.1-20
Reserved 14 47857-860 Cc8 8 n/a n/a n/a
Filler
Index into Table of Gain Constants 47861 Float 4 RW n/a 1-21
Primary AVR Mode Proportional Gain 47863 Float 4 RW n/a 0-1000
Primary AVR Mode Integral Gain 47865 Float 4 RW n/a 0-1000
Primary AVR Mode Derivative Gain 47867 Float 4 RW n/a 0-1000
OEL Integral Gain: Ki 47869 Float 4 RW n/a 0-1000
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Name Register Type Bytes RW Unit Range

PF Mode Integral Gain: Ki 47871 Float 4 RW n/a 0-1000

Var Mode Integral Gain: Ki 47873 Float 4 RW n/a 0-1000

FCR Mode Loop Gain: Ka 47875 Float 4 RW n/a 0-1000

Primary AVR Mode Loop Gain: Ka 47877 Float 4 RW n/a 0-1000

Var Mode Loop Gain: Kg 47879 Float 4 RW n/a 0-1000

PF Mode Loop Gain: Kg 47881 Float 4 RW n/a 0-1000

OEL Loop Gain: Kg 47883 Float 4 RW n/a 0-1000

UEL Loop Gain: Kg 47885 Float 4 RW n/a 0-1000

UEL Integral Gain: Ki 47887 Float 4 RW n/a 0-1000

Voltage Matching Loop Gain: Kg 47889 Float 4 RW n/a 0-1000

Primary AVR Mode Derivative Time 47891 Float 4 RW n/a 0-1

Constant: Td

Secondary Gain Option Index 47893 Uint32 4 RW n/a T'do=1.0 Te=0.17=1 T'do=1.5
Te=0.25=2 T'do=2.0 Te=0.33=3
T'do=2.5 Te=0.42=4 T'do=3.0
Te=0.50=5 T'do=3.5 Te=0.58=6
T'do=4.0 Te=0.67=7 T'do=4.5
Te=0.75=8 T'do=5.0 Te=0.83=9
T'do=5.5 Te=0.92=10 T'do=6.0
Te=1.00=11 T'do=6.5 Te=1.08=12
T'do=7.0 Te=1.17=13 T'do=7.5
Te=1.25=14 T'do=8.0 Te=1.33=15
T'do=8.5 Te=1.42=16 T'do=9.0
Te=1.50=17 T'do=9.5 Te=1.58=18
T'do=10.0 Te=1.67=19 T'do=10.5
Te=1.75=20 Custom=21

Secondary AVR Mode Proportional Gain 47895 Float 4 RW n/a 0-1000

- Kp

Secondary AVR Mode Integral Gain - Ki 47897 Float 4 RW n/a 0-1000

Secondary AVR Mode Derivative Gain - 47899 Float 4 RW n/a 0-1000

Kd

Secondary AVR Mode Loop Gain - Kg 47901 Float 4 RW n/a 0-1000

Secondary AVR Derivative Time 47903 Float 4 RW n/a 0-1

Constant - Td

Active Gain Setting Group 47905 Uint16 2 R n/a n/a

SCL Loop Gain - Kg 47906 Float 4 RW n/a 0-1000

SCL Integral Gain - Ki 47908 Float 4 RW n/a 0-1000

Reserved 14 47910-920 C9 22 n/a n/a n/a

Filler

Field Overvoltage Level 47921 Float 4 RW Volt Disabled=0, 1-325

Field Overcurrent Base Level 47923 Float 4 RW Amp Disabled=0, 0-22

Stator Undervoltage Level 47925 Float 4 RW Volt Disabled=0, 1-600000

Stator Overvoltage Level 47927 Float 4 RW Volt Disabled=0, 0-600000

Field Overvoltage Delay 47929 Float 4 RW Millisecond Disabled=0, 200-30000

Overcurrent Delay 47931 Float 4 RW Millisecond Disabled=0, 5000—-60000

Stator Undervoltage Delay 47933 Float 4 RW Millisecond 100-60000

Stator Overvoltage Delay 47935 Float 4 RW Millisecond 100-60000

Field Overvoltage Alarm Enable 47937 Uint16 2 RW n/a Disabled=0 Enabled=1

Field Overcurrent Alarm Enable 47938 Uint16 2 RW n/a Disabled=0 Enabled=1

Stator Undervoltage Alarm Enable 47939 Uint16 2 RW n/a Disabled=0 Enabled=1

Stator Overvoltage Alarm Enable 47940 Uint16 2 RW n/a Disabled=0 Enabled=1

Reserved 15 47941 Float 4 R n/a n/a

Reserved 16 47943 Float 4 R n/a n/a

Reserved 17 47945 Uint16 2 R n/a n/a

Exciter Open Diode Ripple Pickup Level 47946 Float 4 RW Percent 0-100

Exciter Open Diode Time Delay 47948 Float 4 RW Second 10-60

Exciter Open Diode Protection Enable 47950 Uint16 2 RW n/a Disabled=0 Enabled=1
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Name Register Type Bytes RW Unit Range
Exciter Shorted Diode Ripple Pickup 47951 Float 4 RW Percent 0-100
Level
Exciter Shorted Diode Time Delay 47953 Float 4 RW Second 5-30
Exciter Shorted Diode Protection Enable 47955 Uint16 2 RW n/a Disabled=0 Enabled=1
EDM Protection Disable Level 47956 Float 4 RW Percent 0-100
Loss of Field Alarm Enable 47958 Uint16 2 RW n/a Disabled=0 Enabled=1
Loss of Field Pickup Level 47959 Float 4 RW Percent Disabled=0, 0-150
Loss of Field Time Delay 47961 Float 4 RW Millisecond Instantaneous=0, 0-300000
Reserved 18 47963-980 Cc10 36 n/a n/a n/a
Filler
Reserved 19 47981-8040 | C11 120 n/a n/a n/a
Filler
Reserved 16 bit 1 48041 Uint16 RW n/a 0-65535
Reserved 16 bit 2 48042 Uint16 2 RW n/a 0-65535
Reserved 20 48043-056 Annun 28 R n/a n/a
Filler
Output for Relay 1 48057 Uint16 2 R n/a n/a
Reserved 48058-76 Uint16 2 RW n/a 0-65535
Output for Relay 2 48077 Uint16 2 R n/a n/a
Reserved 48078-96 Uint16 2 RW n/a 0-65535
Output for Relay 3 48097 Uint16 2 R n/a n/a
Reserved 16 bit 13 48098-116 Uint16 2 RW n/a 0-65535
Output for Relay 4 48117 Uint16 2 R n/a n/a
Reserved 16 bit 18 48118-136 Uint16 2 RW n/a 0-65535
Output for Relay 5 48137 Uint16 2 R n/a n/a
Reserved 16 bit 23 48138-141 Uint16 2 RW n/a 0-65535
Reserved 16 bit 26 48161 Uint16 2 R n/a 0-65535
Reserved 16 bit 27 48162 Uint16 2 R n/a 0-65535
RS-232 Baud Rate 48163 Uint16 2 RW n/a 1200 Baud=1200
2400 Baud=2400
4800 Baud=4800
9600 Baud=9600
19200 Baud=19200
38400 Baud=38400
57600 Baud=57600
RS-485 Baud Rate 48164 Uint16 2 RW n/a 1200 Baud=1200
2400 Baud=2400
4800 Baud=4800
9600 Baud=9600
19200 Baud=19200
38400 Baud=38400
57600 Baud=57600
RS485 Parity 48165 Uint16 2 RW n/a Even Parity=0
Odd Parity=1
No Parity=2
RS485 Stop Bits 48166 Uint16 2 RW n/a 1 Stop Bit=1
2 Stop Bits=2
DECS-250 Polling Address 48167 Uint16 2 RW n/a 1-247
Modbus Response Time Delay 48168 Uint16 2 RW Millisecond 10-10000
Reserved 26 48169-220 C13 104 n/a n/a n/a
Filler
Reserved 16 bit 29 48221-223 Uint16 2 RW n/a 0-65535
Reserved 48224-250 C14 n/a n/a n/a
Filler
Reserved 48251-508 C15 n/a n/a n/a
Filler
Pole Ratio 48509-510 Float 4 RW n/a Disabled=0, 1-10
DECS-250 Modbus® Communication
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29 « PROFIBUS Communication

On units equipped with the PROFIBUS communication protocol (style xxxxxxP), the DECS-250 sends
and receives PROFIBUS data through a DB-9 port located on the right side panel.

Caution

This product contains one or more nonvolatile memory devices. Nonvolatile
memory is used to store information (such as settings) that needs to be
preserved when the product is power-cycled or otherwise restarted.
Established nonvolatile memory technologies have a physical limit on the
number of times they can be erased and written. In this product, the limit is
100,000 erase/write cycles. During product application, consideration should
be given to communications, logic, and other factors that may cause
frequent/repeated writes of settings or other information that is retained by the
product. Applications that result in such frequent/repeated writes may reduce
the useable product life and result in loss of information and/or product
inoperability.

Refer to the Communication chapter for PROFIBUS communication settings in BESTCOMSPIus® and the
Terminals and Connectors chapter for wiring.

The DECS-250 utilizes PROFIBUS DP (Decentralized Peripherals) to operate sensors and actuators via
a centralized controller in production (factory) automation applications.

Per IEC 61158, PROFIBUS, consists of digitized signals transmitted over a simple, two-wire bus. It is
intended to replace the industry-standard, 4 to 20 mA signal used in the transmission of system
parameters. PROFIBUS expands the amount of information shared by system devices and makes the
exchange of data faster and more efficient.

Data Types

Float/UINT32

Parameters listed in Table 29-6 as Float or UINT32 types are “Input 2 word” (4 byte) parameters. The
Network Byte Order setting allows the byte order of these parameters to be set to MSB first or LSB first.
This setting can be found by using the following navigation paths.

BESTCOMSPIus® Navigation Path: Settings Explorer, Communications, Profibus Setup
HMI Navigation Path: Settings, Communications, Profibus Setup

UINTS8

Parameters listed in Table 29-6 as UINT8 types are bit-packed binary data. This allows transmission of up
to eight single-bit parameters in each byte of data. When configuring an instance of UINT8 type
parameters, the data type is “Input 1 byte” and the size is determined by the number of parameters in the
instance divided by eight, rounding up to the next integer. Table 29-1 illustrates the sizes of the UINT8
cyclic data instances.

Table 29-1. Instance Data Size Calculation

Instance Number Number of Parameters Num.bt.er of Para.meters Total Data Size
in the Instance Divided by Eight
5 0.625 1 byte
7 0.875 1 byte
5 0.625 1 byte
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Instance Number Nun;:e:ll;:fl:sat;annggters Nugs?;:; E;r;:;ﬁers Total Data Size
9 6 0.75 1 byte
10 16 2 2 bytes
11 12 1.5 2 bytes
12 8 1 1 byte

Within these instances, the data is packed in the order listed in Table 29-6. The first item is the lowest bit
of the first byte. If there are unused bits, they are filled with a value of zero. Parameters of UINT8 type are
not affected by the DECS-250 Network Byte Order setting. The examples, below, show the bit packing
order for instances 8 (Controller Status Cyclic) and 11 (Local Contact Outputs Cyclic).

Example 1: Bit Packing Order for Instance 8

The total data size of Instance 8 is one byte. Table 29-2 shows the parameters of instance 8 as they
appear in Table 29-6. The first parameter in instance 8, with key name DECSCONTROL IN AVR MODE,
is represented by the lowest bit in the byte (bit 0). Bit 1 represents the next parameter with key name
DECSCONTROL IN FCR MODE and so on. The three highest bits in this instance are unused and thus
always return a value of zero.

Table 29-2. Instance 8 Parameters

Instance Name Inst. # Type RW Key Name Range
Controller Status Cyclic 8 UINT8 R DECSCONTROL IN AVR MODE Not in AVR mode=0, In AVR mode=1
Controller Status Cyclic 8 UINT8 R DECSCONTROL IN FCR MODE Not in FCR mode=0, In FCR mode=1
Controller Status Cyclic 8 UINT8 R DECSCONTROL IN FVR MODE Not in FVR mode=0, In FVR mode=1
Controller Status Cyclic 8 UINT8 R DECSCONTROL IN PF MODE Not in PF mode=0, In PF mode=1
Controller Status Cyclic 8 UINT8 R DECSCONTROL IN VAR MODE Not in var mode=0, In var mode=1

Table 29-3 shows the bit number of each parameter in instance 8 and an example packet returned from a
DECS-250. Reading a value of 0x02 (0000 0010) for instance 8 indicates that the device is operating in
FCR mode.

Table 29-3. Instance 8 Bit Order

Packet Returned from

Bit Number DECS-250

Instance Number Key Name

0 DECSCONTROL IN AVR MODE
1 DECSCONTROL IN FCR MODE
2 DECSCONTROL IN FVR MODE
3 DECSCONTROL IN PF MODE
4 DECSCONTROL IN VAR MODE
5

6

7

0 (unused)

0 (unused)

O |o|o|o|o|o |~ |O

0 (unused)

Example 2: Bit Packing Order for Instance 11

The total size of Instance 11 is two bytes. Table 29-4 shows the parameters of instance 11 as they
appear in Table 29-6. The first parameter in instance 11, with key name CONTACTOUTPUTS
WATCHDOGOUTPUT, is represented by the lowest bit in the first byte (bit 0). The ninth parameter, with
key name CONTACTOUTPUTS OUTPUTS, is represented by the lowest bit in the second byte (bit 0).
The four highest bits in the second byte are unused and thus always return a value of zero.

Table 29-4. Instance 11 Parameters

Instance Name In:t. Type RW Key Name Range
. CONTACTOUTPUTS
Local Contact Outputs Cyclic 11 UINT8 R WATCHDOGOUTPUT Open=0, Closed=1
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Instance Name In:t. Type RW Key Name Range
Local Contact Outputs Cyclic 11 UINT8 R CONTACTOUTPUTS OUTPUT1 Open=0, Closed=1
Local Contact Outputs Cyclic 11 UINT8 R CONTACTOUTPUTS OUTPUT2 Open=0, Closed=1
Local Contact Outputs Cyclic 11 UINT8 R CONTACTOUTPUTS OUTPUT3 Open=0, Closed=1
Local Contact Outputs Cyclic 11 UINT8 R CONTACTOUTPUTS OUTPUT4 Open=0, Closed=1
Local Contact Outputs Cyclic 11 UINT8 R CONTACTOUTPUTS OUTPUT5 Open=0, Closed=1
Local Contact Outputs Cyclic 11 UINT8 R CONTACTOUTPUTS OUTPUT6 Open=0, Closed=1
Local Contact Outputs Cyclic 11 UINT8 R CONTACTOUTPUTS OUTPUT7 Open=0, Closed=1
Local Contact Outputs Cyclic 11 UINT8 R CONTACTOUTPUTS OUTPUT8 Open=0, Closed=1
Local Contact Outputs Cyclic 11 UINT8 R CONTACTOUTPUTS OUTPUT9 Open=0, Closed=1
Local Contact Outputs Cyclic 11 UINT8 R CONTACTOUTPUTS OUTPUT10 Open=0, Closed=1
Local Contact Outputs Cyclic 11 UINT8 R CONTACTOUTPUTS OUTPUT11 Open=0, Closed=1

Table 29-5 shows the bit number of each parameter in instance 11 and an example packet returned from
a DECS-250. Reading a value of 0xA4 06 (1010 0100 0000 0110) for instance 11 indicates that contact
outputs 2, 5,7, 9, and 10 are closed. The first byte is 1010 0100 and the second is 0000 0110.

Table 29-5. Instance 11 Bit Order

Instance
Number

Byte Number

Bit Number

Key Name

Packet Returned from
DECS-250

1"

1

CONTACTOUTPUTS WATCHDOG

-

CONTACTOUTPUTS OUTPUT1

o

CONTACTOUTPUTS OUTPUT2

CONTACTOUTPUTS OUTPUT3

CONTACTOUTPUTS OUTPUT4

CONTACTOUTPUTS OUTPUTS

- |Oo |o

CONTACTOUTPUTS OUTPUT6

o

CONTACTOUTPUTS OUTPUT7

-

CONTACTOUTPUTS OUTPUTS8

= oY |~ (N

CONTACTOUTPUTS OUTPUT9

-

CONTACTOUTPUTS OUTPUT10

CONTACTOUTPUTS OUTPUT11

0 (unused)

unused

N oo |~ w (N

0( )
0 (unused)
0 (unused)

o |o|o|o |o

Setup

The following steps are provided to assist in setting up the DECS-250 as a slave on a PROFIBUS
network. Please refer to the documentation included with your PLC configuration software for installation

and operation instructions.

1. Download the DECS-250 GSD file from the Basler website: www.basler.com
Using PLC configuration software, import the GSD file. This allows the DECS-250 to be included in
the bus configuration as a slave.
3. Assign a unique PROFIBUS address to the DECS-250. This allows the master to exchange data with
the DECS-250.

DECS-250
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4.
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Select modules from the GSD file to be part of the data exchange. Selecting the cyclic parameters is

recommended. The cyclic parameters are comprised of the first 12 instances in the PROFIBUS
parameters table (Table 29-6). Instances 1 through 5 consist of 25 float types. Instances 6 through 12

consist of 9 UINT8 types.
Set each selected module to an address in the master's memory bank.
Compile and download the configuration to the master before going online.

When the PROFIBUS network is initialized, the master connects to each slave checking for address
mismatches and sending configuration data. The configuration data is sent so that the master and slave
agree on the data exchange to occur. Then, the master begins polling each slave in a cyclic order.

Note

It is not possible to write a portion of an instance by specifying a length
smaller than the size of the instance. To modify a single parameter,
read the entire instance, update the desired parameter, and write the

entire instance back to the device.

PROFIBUS Parameters

PROFIBUS parameters are listed in Table 29-6. Instances with names ending in “cyclic” are automatically
transmitted at a periodic rate. All other instances are acyclic and transmitted only when requested by the

PLC.
Table 29-6. PROFIBUS Parameters

Instance Name Inst. # Type RW Key Name Unit Range
Gen Metering Cyclic 1 Float R VAB GG \% 0 - 2000000000
Gen Metering Cyclic 1 Float R VBC GG \% 0 - 2000000000
Gen Metering Cyclic 1 Float R VCA GG \% 0 - 2000000000
Gen Metering Cyclic 1 Float R IA GG Amp 0 - 2000000000
Gen Metering Cyclic 1 Float R IB GG Amp 0 - 2000000000
Gen Metering Cyclic 1 Float R IC GG Amp 0 - 2000000000
Gen Metering Cyclic 1 Float R Freq GG Hz 10 - 180
Gen Metering Cyclic 1 Float R Total Watts AVG GG Watt -3.00E+14 - 3.00E+14
Gen Metering Cyclic 1 Float R Total VARS AVG GG Var -3.00E+14 - 3.00E+14
Gen Metering Cyclic 1 Float R Total S GG VA -3.00E+14 - 3.00E+14
Gen Metering Cyclic 1 Float R Total PF GG PF -1-1
Bus Metering Cyclic 2 Float R VAB GG \% 0 - 2000000000
Bus Metering Cyclic 2 Float R VBC GG \Y 0 - 2000000000
Bus Metering Cyclic 2 Float R VCA GG \Y 0 - 2000000000
Bus Metering Cyclic 2 Float R Freq GG Hz 10-180
Field Metering Cyclic 3 Float R VX GG \% -1000 - 1000
Field Metering Cyclic 3 Float R IX GG Amp 0 - 2000000000
Setpoint Metering Cyclic 4 Float R Gen Voltage Setpoint GG \Y 84 - 144
Setpoint Metering Cyclic 4 Float R CE;é;ci'sation Current Setpoint Amp 0-12
Setpoint Metering Cyclic 4 Float R Excitation Voltage Setpoint \Y 0-75

GG
Setpoint Metering Cyclic 4 Float Gen Var Setpoint GG kvar 0-41.57
Setpoint Metering Cyclic 4 Float Gen Pf Setpoint GG PF 0.5--0.5
(S;ynlc_:hronizer Metering 5 Float R Slip Angle GG Deg -359.9 - 359.9
yclic
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Instance Name Inst. # Type RW Key Name Unit Range

Synchronizer Metering 5 Float R Slip Freq GG Hz n/a

Cyclic

Synchronizer Metering 5 Float R Voltage Diff GG \Y n/a

Cyclic

Limiter Status Cyclic 6 UINT8 R Alarms OEL ALM No Unit Not Active=0, Active=1

Limiter Status Cyclic 6 UINT8 R Alarms UEL ALM No Unit Not Active=0, Active=1

Limiter Status Cyclic 6 UINT8 R Alarms SCL ALM No Unit Not Active=0, Active=1

Limiter Status Cyclic 6 UINT8 R Alarms VAR No Unit Not Active=0, Active=1
Limiter Active

Limiter Status Cyclic 6 UINT8 R Alarms No Unit Not Active=0, Active=1
Underfrequency V/Hz
ALM

HMI Indicators Cyclic 7 UINT8 R DECSCONTROL No Unit Not Active=0, Active=1
DECS NULL BALANCE

HMI Indicators Cyclic 7 UINT8 R DECSPSSMETER No Unit Not Active=0, Active=1
DECS PSS ACTIVE

HMI Indicators Cyclic 7 UINT8 R DECSREGULATORMETER No Unit Not Active=0, Active=1
DECS
INTERNAL TRACKING
ACTIVE

HMI Indicators Cyclic 7 UINT8 R DECSCONTROL DECS No Unit Active setpoint is not at a pre-
PREPOSITION position value=0, Active setpoint is

at a pre-position value=1

HMI Indicators Cyclic 7 UINT8 R DECSREGULATORMETER | No Unit Active setpoint is not at minimum
SETPOINT value=0, Active setpoint is at
AT LOWER LIMIT minimum value=1

HMI Indicators Cyclic 7 UINT8 R DECSREGULATORMETER | No Unit Active setpoint is not at maximum
SETPOINT value=0, Active setpoint is at
AT UPPER LIMIT maximum value=1

Controller Status Cyclic 8 UINT8 R DECSCONTROL IN AVR No Unit Not in AVR mode=0, In AVR
MODE mode=1

Controller Status Cyclic 8 UINT8 R DECSCONTROL IN FCR No Unit Not in FCR mode=0, In FCR
MODE mode=1

Controller Status Cyclic 8 UINT8 R DECSCONTROL IN FVR No Unit Not in FVR mode=0, In FVR
MODE mode=1

Controller Status Cyclic 8 UINT8 R DECSCONTROL IN PF No Unit Not in PF mode=0, In PF mode=1
MODE

Controller Status Cyclic 8 UINT8 R DECSCONTROL IN VAR No Unit Not in var mode=0, In var mode=1
MODE

System Status Cyclic 9 UINT8 R DECSCONTROL DECS No Unit Stopped=0, Started=1
START STOP

System Status Cyclic 9 UINT8 R ALARMS IFLIMIT No Unit No field short circuit condition=0,

Field short circuit condition=1

System Status Cyclic 9 UINT8 R DECSCONTROL DECS No Unit Not in soft start=0, In soft start=1
SOFT START ACTIVE

System Status Cyclic 9 UINT8 R ALARMREPORT No Unit No active alarms=0, Active
ALARMOUTPUT alarms=1

System Status Cyclic 9 UINT8 R DECSCONTROL DECS PF No Unit PF/var not enabled via PLC=0,
VAR PF/var enabled via PLC=1
ENABLE 52 J K

System Status Cyclic 9 UINT8 R DECSCONTROL DECS No Unit Parallel not enabled via PLC=0,
PARALLEL Parallel enabled via PLC=1
ENABLE 52 L M

Local Contact Inputs Cyclic 10 UINT8 R CONTACTINPUTS No Unit Open=0, Closed=1
STARTINPUT

Local Contact Inputs Cyclic 10 UINT8 R CONTACTINPUTS No Unit Open=0, Closed=1
STOPINPUT

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 1 No Unit Open=0, Closed=1

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 2 No Unit Open=0, Closed=1

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 3 No Unit Open=0, Closed=1

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 4 No Unit Open=0, Closed=1

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 5 No Unit Open=0, Closed=1
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Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 6 No Unit Open=0, Closed=1

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 7 No Unit Open=0, Closed=1

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 8 No Unit Open=0, Closed=1

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 9 No Unit Open=0, Closed=1

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 10 No Unit Open=0, Closed=1

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 11 No Unit Open=0, Closed=1

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 12 No Unit Open=0, Closed=1

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 13 No Unit Open=0, Closed=1

Local Contact Inputs Cyclic 10 UINT8 R Contact Inputs Input 14 No Unit Open=0, Closed=1

Local Contact Outputs 11 UINT8 R Contact Outputs No Unit Open=0, Closed=1

Cyclic Watchdog Output

Local Contact Outputs 11 UINT8 R Contact Outputs Output 1 No Unit Open=0, Closed=1

Cyclic

Local Contact Outputs 11 UINT8 R Contact Outputs Output 2 No Unit Open=0, Closed=1

Cyclic

Local Contact Outputs 11 UINT8 R Contact Outputs Output 3 No Unit Open=0, Closed=1

Cyclic

Local Contact Outputs 11 UINT8 R Contact Outputs Output 4 No Unit Open=0, Closed=1

Cyclic

Local Contact Outputs 11 UINT8 R Contact Outputs Output 5 No Unit Open=0, Closed=1

Cyclic

Local Contact Outputs 11 UINT8 R Contact Outputs Output 6 No Unit Open=0, Closed=1

Cyclic

Local Contact Outputs 11 UINT8 R Contact Outputs Output 7 No Unit Open=0, Closed=1

Cyclic

Local Contact Outputs 11 UINT8 R Contact Outputs Output 8 No Unit Open=0, Closed=1

Cyclic

Local Contact Outputs 11 UINT8 R Contact Outputs Output 9 No Unit Open=0, Closed=1

Cyclic

Local Contact Outputs 11 UINT8 R Contact Outputs Output 10 No Unit Open=0, Closed=1

Cyclic

Local Contact Outputs 11 UINT8 R Contact Outputs Output 11 No Unit Open=0, Closed=1

Cyclic

Settings Group Indication 12 UINT8 R DECSCONTROL DECS No Unit Primary settings active=0,

Cyclic SOFT START Secondary settings active=1
SELECT SECONDARY
SETTINGS

Settings Group Indication 12 UINT8 R DECSCONTROL DECS No Unit Primary settings active=0,

Cyclic PSS SELECT Secondary settings active=1
SECONDARY SETTINGS

Settings Group Indication 12 UINT8 R DECSCONTROL DECS No Unit Primary settings active=0,

Cyclic OEL SELECT Secondary settings active=1
SECONDARY SETTINGS

Settings Group Indication 12 UINT8 R DECSCONTROL DECS No Unit Primary settings active=0,

Cyclic UEL SELECT Secondary settings active=1
SECONDARY SETTINGS

Settings Group Indication 12 UINT8 R DECSCONTROL DECS No Unit Primary settings active=0,

Cyclic SCL SELECT Secondary settings active=1
SECONDARY SETTINGS

Settings Group Indication 12 UINT8 R DECSCONTROL DECS No Unit Primary settings active=0,

Cyclic PROTECT Secondary settings active=1
SELECT SECONDARY
SETTINGS

Settings Group Indication 12 UINT8 R DECSCONTROL DECS No Unit Primary settings active=0,

Cyclic PID Secondary settings active=1
SELECT SECONDARY
SETTINGS

Settings Group Indication 12 UINT8 R DECSCONTROL DECS No Unit Primary settings active=0,

Cyclic VAR LIMITER Secondary settings active=1
SELECT SECONDARY
SETTINGS

Gen Metering 16 Float R VAB GG (Gen Voltage \% 0 - 2000000000

Magnitude)
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Gen Metering 16 Float R VBC GG (Gen Voltage \% 0 - 2000000000
Magnitude)

Gen Metering 16 Float R VCA GG (Gen Voltage \Y 0 - 2000000000
Magnitude)

Gen Metering 16 Float R VAB GG (Gen Voltage Deg 0-360
Angle)

Gen Metering 16 Float R VBC GG (Gen Voltage Deg 0-360
Angle)

Gen Metering 16 Float R VCA GG (Gen Voltage Deg 0-360
Angle)

Gen Metering 16 Float R IA GG (Gen Current Amp 0 - 2000000000
Magnitude)

Gen Metering 16 Float R IB GG (Gen Current Amp 0 - 2000000000
Magnitude)

Gen Metering 16 Float R IC GG (Gen Current Amp 0 - 2000000000
Magnitude)

Gen Metering 16 Float R IA GG (Gen Current Angle) Deg 0- 360

Gen Metering 16 Float R IB GG (Gen Current Angle) Deg 0- 360

Gen Metering 16 Float R IC GG (Gen Current Angle) Deg 0- 360

Gen Metering 16 Float R IAVG GG Amp 0 - 2000000000

Gen Metering 16 Float R Freq GG Hz 10 - 180

Gen Metering Per Unit 17 Float R Vab pu GG Per Unit | -10-10

Gen Metering Per Unit 17 Float R Vbc pu GG Per Unit | -10-10

Gen Metering Per Unit 17 Float R Vca pu GG Per Unit | -10-10

Gen Metering Per Unit 17 Float R Vavg pu GG Per Unit -10-10

Gen Metering Per Unit 17 Float R la pu GG Per Unit -10-10

Gen Metering Per Unit 17 Float R Ib pu GG Per Unit | -10-10

Gen Metering Per Unit 17 Float R Ic pu GG Per Unit | -10-10

Gen Metering Per Unit 17 Float R lavg pu GG Per Unit -10-10

Power Metering 18 Float R Total Watts AVG GG Watt -3.00E+14 - 3.00E+14

Power Metering 18 Float R Total VARS AVG GG var -3.00E+14 - 3.00E+14

Power Metering 18 Float R Total S GG VA -3.00E+14 - 3.00E+14

Power Metering 18 Float R Total PF GG PF -1-1

Power Metering 18 Float R POS Watthour Total GG watthour | 0.00E+00 - 1.00E+09

Power Metering 18 Float R POS varhour Total GG varhour 0.00E+00 - 1.00E+09

Power Metering 18 Float R NEG Watthour Total GG watthour | -1.00E+09 - 0.00E+00

Power Metering 18 Float R NEG varhour Total GG varhour -1.00E+09 - 0.00E+00

Power Metering Per Unit 19 Float R kW pu GG Per Unit | -10-10

Power Metering Per Unit 19 Float R kVA pu GG Per Unit -10-10

Power Metering Per Unit 19 Float R kvar pu GG Per Unit -10-10

Bus Metering 20 Float R VAB GG (Bus Voltage \Y 0 - 2000000000
Magnitude)

Bus Metering 20 Float R VBC GG (Bus Voltage \% 0 - 2000000000
Magnitude)

Bus Metering 20 Float R VCA GG (Bus Voltage \Y 0 - 2000000000
Magnitude)

Bus Metering 20 Float R VAB GG (Bus Voltage Deg 0- 360
Angle)

Bus Metering 20 Float R VBC GG (Bus Voltage Deg 0-360
Angle)

Bus Metering 20 Float R VCA GG (Bus Voltage Deg 0- 360
Angle)

Bus Metering 20 Float Freq GG Hz 10-180

Bus Metering Per Unit 21 Float Bus Vab pu GG Per Unit | -10-10

Bus Metering Per Unit 21 Float R Bus Vbc pu GG Per Unit -10-10
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Bus Metering Per Unit 21 Float R Bus Vca pu GG Per Unit -10-10

Bus Metering Per Unit 21 Float R Bus Vavg pu GG Per Unit -10-10

Field Metering 22 Float R VX GG \ -1000 - 1000

Field Metering 22 Float R IX GG Amp 0 - 2000000000

Field Metering 22 Float R EDM Ripple Percent GG % n/a

PSS Metering 23 Float R V1 GG Vv 0 - 2000000000

PSS Metering 23 Float R V2 GG Vv 0 - 2000000000

PSS Metering 23 Float R 11 GG Amp 0 - 2000000000

PSS Metering 23 Float R 12 GG Amp 0 - 2000000000

PSS Metering 23 Float R Term Freq DEV GG Percent n/a

PSS Metering 23 Float R Comp Freq DEV GG Percent n/a

PSS Metering 23 Float R PSS Output GG No Unit n/a

PSS Metering Per Unit 24 Float R Pos Seq V pu GG Per Unit -10-10

PSS Metering Per Unit 24 Float R Neq Seq V pu GG Per Unit -10-10

PSS Metering Per Unit 24 Float R Pos Seq | pu GG Per Unit -10-10

PSS Metering Per Unit 24 Float R Neq Seq | pu GG Per Unit -10-10

Synchronization 25 Float R Slip Angle GG Deg -359.9 - 359.9

Synchronization 25 Float R Slip Freq GG Hz n/a

Synchronization 25 Float R Voltage Diff GG \Y n/a

Aux Input Metering 26 Float R Value GG (Aux Input \% -9999999 - 9999999
Voltage)

Aux Input Metering 26 Float R Value GG (Aux Input Amp -9999999 - 9999999
Current)

Tracking 27 Float R Tracking Error GG % n/a

Tracking Status 28 UINT8 R DECS Regulator Meter No Unit Not active=0, Active=1
DECS
Internal Tracking Active

Tracking Status 28 UINT8 R DECS Regulator Meter No Unit Not active=0, Active=1
DECS
External Tracking Active

Tracking Status 28 UINT8 R DECS Control DECS Null No Unit Not active=0, Active=1
Balance

Control Panel Setpoint 29 Float R Gen Voltage Setpoint GG No Unit 84 - 144

Metering

Control Panel Setpoint 29 Float R Excitation Current Setpoint No Unit 0-12

Metering GG

Control Panel Setpoint 29 Float R Excitation Voltage Setpoint No Unit 0-75

Metering GG

Control Panel Setpoint 29 Float R Gen Var Setpoint GG No Unit 0-41.57

Metering

Control Panel Setpoint 29 Float R Gen Pf Setpoint GG No Unit 0.5--0.5

Metering

Control Panel Status 30 UINT8 R DECS Control DECS Start No Unit Stopped=0, Started=1
Stop

Control Panel Status 30 UINT8 R DECS Control DECS is in No Unit Not in automatic=0, In automatic=1
Automatic Mode

Control Panel Status 30 UINT8 R DECS Control DECS is in No Unit Not in manual=0, In manual=1
Manual Mode

Control Panel Status 30 UINT8 R DECS Control DECS FCR No Unit FCR not active=0, FCR active=1
Controller Active

Control Panel Status 30 UINT8 R DECS Control DECS FVR No Unit FVR not active=0, FVR active=1
Controller Active

Control Panel Status 30 UINT8 R DECS Control DECS VAR No Unit VAR not active=0, VAR active=1
Controller Active

Control Panel Status 30 UINT8 R DECS Control DECS PF No Unit PF not active=0, PF active=1

Controller Active
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Control Panel Status 30 UINT8 R DECS Control DECS No Unit Active setpoint is not at pre-position
Preposition 1 Active 1 value=0, Active setpoint is at pre-
position 1 value=1
Control Panel Status 30 UINT8 R DECS Control DECS No Unit Active setpoint is not at pre-position
Preposition 2 Active 2 value=0, Active setpoint is at pre-
position 2 value=1
Control Panel Status 30 UINT8 R DECS Control DECS No Unit Active setpoint is not at pre-position
Preposition 3 Active 3 value=0, Active setpoint is at pre-
position 3 value=1
Control Panel Status 30 UINT8 R Virtual Switch 1 No Unit Open=0, Closed=1
Control Panel Status 30 UINT8 R Virtual Switch 2 No Unit Open=0, Closed=1
Control Panel Status 30 UINT8 R Virtual Switch 3 No Unit Open=0, Closed=1
Control Panel Status 30 UINT8 R Virtual Switch 4 No Unit Open=0, Closed=1
Control Panel Status 30 UINT8 R Virtual Switch 5 No Unit Open=0, Closed=1
Control Panel Status 30 UINT8 R Virtual Switch 6 No Unit Open=0, Closed=1
Control Panel Status 30 UINT8 R Alarm Report Alarm Output No Unit No active alarms=0, Active
alarms=1
Control Panel Status 30 UINT8 R DECS PSS Meter DECS No Unit PSS not active=0, PSS active=1
PSS Active
Control Panel Status 30 UINT8 R DECS Control DECS No Unit Not active=0, Active=1
Null Balance
System Status 31 UINT8 R Alarms OEL ALM No Unit Not active=0, Active=1
System Status 31 UINT8 R Alarms UEL ALM No Unit Not active=0, Active=1
System Status 31 UINT8 R Alarms SCL ALM No Unit Not active=0, Active=1
System Status 31 UINT8 R Alarms VAR LIMITER No Unit Not active=0, Active=1
ACTIVE
System Status 31 UINT8 R Alarms VOLTAGE No Unit Not active=0, Active=1
MATCHING ACTIVE
System Status 31 UINT8 R DECS Control DECS No Unit Primary settings active=0,
Soft Start Select Secondary settings active=1
Secondary Settings
System Status 31 UINT8 R DECS CONTROL DECS No Unit Primary settings active=0,
PSS Secondary settings active=1
Select Secondary Settings
System Status 31 UINT8 R DECS Control DECS OEL No Unit Primary settings active=0,
Select Secondary Settings Secondary settings active=1
System Status 31 UINT8 R DECS Control DECS UEL No Unit Primary settings active=0,
Select Secondary Settings Secondary settings active=1
System Status 31 UINT8 R DECS Control DECS SCL No Unit Primary settings active=0,
Select Secondary Settings Secondary settings active=1
System Status 31 UINT8 R DECS Control DECS No Unit Primary settings active=0,
Protect Secondary settings active=1
Select Secondary Settings
System Status 31 UINT8 R DECS Control DECS PID No Unit Primary settings active=0,
Select Secondary Settings Secondary settings active=1
System Status 31 UINT8 R DECS Control DECS VAR No Unit Primary settings active=0,
Limiter Select Secondary settings active=1
Secondary Settings
System Status 31 UINT8 R DECS Control DECS No Unit Active setpoint is not at a pre-
Preposition position value=0, Active setpoint is
at a pre-position value=1
System Status 31 UINT8 R DECS Control DECS VAR No Unit VAR not active=0, VAR active=1
Controller Active
System Status 31 UINT8 R DECS Control DECS PF No Unit PF not active=0, PF active=1
Controller Active
System Status 31 UINT8 R DECS Control DECS Auto No Unit Auto mode not enabled via PLC=0,
Mode Enable Auto mode enabled via PLC=1
System Status 31 UINT8 R DECS Control DECS No Unit Manual mode not enabled via
Manual PLC=0, Manual mode enabled via
Mode Enable PLC=1
System Status 31 UINT8 R DECS Control DECS FVR No Unit FVR not active=0, FVR active=1
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System Status 31 UINT8 R DECS Control DECS FCR No Unit FCR not active=0, FCR active=1
Controller Active

System Status 31 UINT8 R DECS Control DECS Field No Unit Field flashing not in progress=0,
Flashing in Progress Field flashing in progress=1

System Status 31 UINT8 R DECS Control DECS IS in No Unit Not in manual=0, In manual=1
Manual Mode

System Status 31 UINT8 R DECS Control DECS is in No Unit Not in automatic=0, In automatic=1
Automatic Mode

System Status 31 UINT8 R DECS Control DECS PSS No Unit PSS not disabled via PLC=0, PSS
Output Disable disabled via PLC=1

Contact Input Status 32 UINT8 R CONTACT Inputs Start No Unit Open=0, Closed=1
Input

Contact Input Status 32 UINT8 R Contact Inputs Stop Input No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 1 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 2 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 3 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 4 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 5 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 6 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 7 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 8 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 9 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 10 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 11 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 12 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 13 No Unit Open=0, Closed=1

Contact Input Status 32 UINT8 R Contact Inputs Input 14 No Unit Open=0, Closed=1

CEM Input Status 33 UINT8 R CEM Input 1 No Unit Open=0, Closed=1

CEM Input Status 33 UINT8 R CEM Input 2 No Unit Open=0, Closed=1

CEM Input Status 33 UINT8 R CEM Input 3 No Unit Open=0, Closed=1

CEM Input Status 33 UINT8 R CEM Input 4 No Unit Open=0, Closed=1

CEM Input Status 33 UINT8 R CEM Input 5 No Unit Open=0, Closed=1

CEM Input Status 33 UINT8 R CEM Input 6 No Unit Open=0, Closed=1

CEM Input Status 33 UINT8 R CEM Input 7 No Unit Open=0, Closed=1

CEM Input Status 33 UINT8 R CEM Input 8 No Unit Open=0, Closed=1

CEM Input Status 33 UINT8 R CEM Input 9 No Unit Open=0, Closed=1

CEM Input Status 33 UINT8 R CEM Input 10 No Unit Open=0, Closed=1

AEM Analog Input Meter 34 Float R éréalog Input 1 Raw Value V/mA 0-10Vor4-20mA

AEM Analog Input Meter 34 Float R éréalog Input 2 Raw Value V/mA 0-10Vor4-20mA

AEM Analog Input Meter 34 Float R gréalog Input 3 Raw Value V/mA 0-10Vor4-20mA

AEM Analog Input Meter 34 Float R éréalog Input 4 Raw Value V/mA 0-10Vor4-20mA

AEM Analog Input Meter 34 Float R éréalog Input 5 Raw Value V/mA 0-10Vor4-20mA

AEM Analog Input Meter 34 Float R gréalog Input 6 Raw Value V/mA 0-10Vor4-20mA

AEM Analog Input Meter 34 Float R grgsalog Input 7 Raw Value V/mA 0-10Vor4-20mA

AEM Analog Input Meter 34 Float R éréalog Input 8 Raw Value V/mA 0-10Vor4-20mA

AEM Analog Input Meter 34 Float R Analog Input 1 Scaled No Unit -9999 - 9999
Value GG
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AEM Analog Input Meter 34 Float R Analog Input 2 Scaled No Unit -9999 - 9999
Value GG
AEM Analog Input Meter 34 Float R Analog Input 3 Scaled No Unit -9999 — 9999
Value GG
AEM Analog Input Meter 34 Float R Analog Input 4 Scaled No Unit -9999 - 9999
Value GG
AEM Analog Input Meter 34 Float R Analog Input 5 Scaled No Unit -9999 - 9999
Value GG
AEM Analog Input Meter 34 Float R Analog Input 6 Scaled No Unit -9999 — 9999
Value GG
AEM Analog Input Meter 34 Float R Analog Input 7 Scaled No Unit -9999 - 9999
Value GG
AEM Analog Input Meter 34 Float R Analog Input 8 Scaled No Unit -9999 - 9999
Value GG
AEM Analog Input Status 35 UINT8 R AEM Config AEM Input 1 No Unit Value in range=0, Value out of
Out of Range range=1
AEM Analog Input Status 35 UINT8 R AEM Config AEM Input 2 No Unit Value in range=0, Value out of
Out of Range range=1
AEM Analog Input Status 35 UINT8 R AEM Config AEM Input 3 No Unit Value in range=0, Value out of
Out of Range range=1
AEM Analog Input Status 35 UINT8 R AEM Config AEM Input 4 No Unit Value in range=0, Value out of
Out of Range range=1
AEM Analog Input Status 35 UINT8 R AEM Config AEM Input 5 No Unit Value in range=0, Value out of
Out of Range range=1
AEM Analog Input Status 35 UINT8 R AEM Config AEM Input 6 No Unit Value in range=0, Value out of
Out of Range range=1
AEM Analog Input Status 35 UINT8 R AEM Config AEM Input 7 No Unit Value in range=0, Value out of
Out of Range range=1
AEM Analog Input Status 35 UINT8 R AEM Config AEM Input 8 No Unit Value in range=0, Value out of
Out of Range range=1
AEM Analog Input Status 35 UINT8 R AEM Protection 1 Thresh 1 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 1 Thresh 2 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 1 Thresh 3 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 1 Thresh 4 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 2 Thresh 1 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 2 Thresh 2 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 2 Thresh 3 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 2 Thresh 4 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 3 Thresh 1 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 3 Thresh 2 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 3 Thresh 3 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 3 Thresh 4 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 4 Thresh 1 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 4 Thresh 2 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 4 Thresh 3 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 4 Thresh 4 No Unit Not tripped-0, Tripped=1

Trip

DECS-250

PROFIBUS Communication




29-12 9440300990
Instance Name Inst. # Type RW Key Name Unit Range
AEM Analog Input Status 35 UINT8 R AEM Protection 5 Thresh 1 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 5 Thresh 2 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 5 Thresh 3 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 5 Thresh 4 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 6 Thresh 1 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 6 Thresh 2 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 6 Thresh 3 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 6 Thresh No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 7 Thresh 1 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 7 Thresh 2 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 7 Thresh 3 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 7 Thresh 4 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 8 Thresh 1 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 8 Thresh 2 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 8 Thresh 3 No Unit Not tripped-0, Tripped=1
Trip
AEM Analog Input Status 35 UINT8 R AEM Protection 8 Thresh 4 No Unit Not tripped-0, Tripped=1
Trip
AEM RTD Input Meter 36 Float R RTD Input 1 Raw Value GG Ohm 7.1-18.73 or 80.31 — 194.1 (cu or
pt)
AEM RTD Input Meter 36 Float R RTD Input 2 Raw Value GG Ohm 7.1-18.73 or 80.31 — 194.1 (cu or
pt)
AEM RTD Input Meter 36 Float R RTD Input 3 Raw Value GG Ohm 7.1-18.73 or 80.31 — 194.1 (cu or
pt)
AEM RTD Input Meter 36 Float R RTD Input 4 Raw Value GG Ohm 7.1-18.73 or 80.31 — 194.1 (cu or
pt)
AEM RTD Input Meter 36 Float R RTD Input 5 Raw Value GG Ohm 7.1-18.73 or 80.31 — 194.1 ohms
(cu or pt)
AEM RTD Input Meter 36 Float R RTD Input 6 Raw Value GG Ohm 7.1-18.73 or 80.31 — 194.1 (cu or
pt)
AEM RTD Input Meter 36 Float R RTD Input 7 Raw Value GG Ohm 7.1-18.73 or 80.31 — 194.1 ohms
(cu or pt)
AEM RTD Input Meter 36 Float R RTD Input 8 Raw Value GG Ohm 7.1-18.73 or 80.31 — 194.1 (cu or
pt)
AEM RTD Input Meter 36 Float R RTD Input 1 Scaled Value Deg F n/a
GG
AEM RTD Input Meter 36 Float R RTD Input 2 Scaled Value Deg F n/a
GG
AEM RTD Input Meter 36 Float R RTD Input 3 Scaled Value Deg F n/a
GG
AEM RTD Input Meter 36 Float R RTD Input 4 Scaled Value Deg F n/a
GG
AEM RTD Input Meter 36 Float R RTD Input 5 Scaled Value Deg F n/a
GG
AEM RTD Input Meter 36 Float R RTD Input 6 Scaled Value Deg F n/a
GG
AEM RTD Input Meter 36 Float R RTD Input 7 Scaled Value Deg F n/a

GG
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AEM RTD Input Meter 36 Float R RTD Input 8 Scaled Value Deg F n/a
GG
AEM RTD Input Status 37 UINT8 R AEM Config RTD Input 1 No Unit Value in range=0, Value out of
Out of Range range=1
AEM RTD Input Status 37 UINT8 R AEM Config RTD Input 2 No Unit Value in range=0, Value out of
Out of Range range=1
AEM RTD Input Status 37 UINT8 R AEM Config RTD Input 3 No Unit Value in range=0, Value out of
Out of Range range=1
AEM RTD Input Status 37 UINT8 R AEM Config RTD Input 4 No Unit Value in range=0, Value out of
Out of Range range=1
AEM RTD Input Status 37 UINT8 R AEM Config RTD Input 5 No Unit Value in range=0, Value out of
Out of Range range=1
AEM RTD Input Status 37 UINT8 R AEM Config RTD Input 6 No Unit Value in range=0, Value out of
Out of Range range=1
AEM RTD Input Status 37 UINT8 R AEM Config RTD Input 7 No Unit Value in range=0, Value out of
Out of Range range=1
AEM RTD Input Status 37 UINT8 R AEM Config RTD Input 8 No Unit Value in range=0, Value out of
Out of Range range=1
AEM RTD Input Status 37 UINT8 R RTD Protection 1 Thresh 1 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 1 Thresh 2 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 1 Thresh 3 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 1 Thresh 4 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 2 Thresh 1 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 2 Thresh 2 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 2 Thresh 3 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 2 Thresh 4 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 3 Thresh 1 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 3 Thresh 2 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 3 Thresh 3 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 3 Thresh 4 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 4 Thresh 1 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 4 Thresh 2 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 4 Thresh 3 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 4 Thresh 4 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 5 Thresh 1 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 5 Thresh 2 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 5 Thresh 3 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 5 Thresh 4 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 6 Thresh 1 No Unit Not tripped=0, Tripped=1
Trip
AEM RTD Input Status 37 UINT8 R RTD Protection 6 Thresh 2 No Unit Not tripped=0, Tripped=1

Trip
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AEM RTD Input Status 37 UINT8 R RTD Protection 6 Thresh 3 No Unit Not tripped=0, Tripped=1
Trip

AEM RTD Input Status 37 UINT8 R RTD Protection 6 Thresh 4 No Unit Not tripped=0, Tripped=1
Trip

AEM RTD Input Status 37 UINT8 R RTD Protection 7 Thresh 1 No Unit Not tripped=0, Tripped=1
Trip

AEM RTD Input Status 37 UINT8 R RTD Protection 7 Thresh 2 No Unit Not tripped=0, Tripped=1
Trip

AEM RTD Input Status 37 UINT8 R RTD Protection 7 Thresh 3 No Unit Not tripped=0, Tripped=1
Trip

AEM RTD Input Status 37 UINT8 R RTD Protection 7 Thresh 4 No Unit Not tripped=0, Tripped=1
Trip

AEM RTD Input Status 37 UINT8 R RTD Protection 8 Thresh 1 No Unit Not tripped=0, Tripped=1
Trip

AEM RTD Input Status 37 UINT8 R RTD Protection 8 Thresh 2 No Unit Not tripped=0, Tripped=1
Trip

AEM RTD Input Status 37 UINT8 R RTD Protection 8 Thresh 3 No Unit Not tripped=0, Tripped=1
Trip

AEM RTD Input Status 37 UINT8 R RTD Protection 8 Thresh 4 No Unit Not tripped=0, Tripped=1
Trip

AEM TC Input Meter 38 Float R Thermocouple Input 1 Raw mV n/a
Value GG

AEM TC Input Meter 38 Float R Thermocouple Input 2 Raw mV n/a
Value GG

AEM TC Input Meter 38 Float R Thermocouple Input 1 Deg F n/a
Scaled Value GG

AEM TC Input Meter 38 Float R Thermocouple Input 2 Deg F n/a
Scaled Value GG

AEM TC Input Status 39 UINT8 R AEM Config Thermocouple No Unit Value in range=0, Value out of
1 range=1
Out of Range

AEM TC Input Status 39 UINT8 R AEM Config Thermocouple No Unit Value in range=0, Value out of
2 range=1
Out of Range

AEM TC Input Status 39 UINT8 R Thermocouple Protection 1 No Unit Not tripped=0, Tripped=1
Thresh 1 Trip

AEM TC Input Status 39 UINT8 R Thermocouple Protection 1 No Unit Not tripped=0, Tripped=1
Thresh 2 Trip

AEM TC Input Status 39 UINT8 R Thermocouple Protection 1 No Unit Not tripped=0, Tripped=1
Thresh 3 Trip

AEM TC Input Status 39 UINT8 R Thermocouple Protection 1 No Unit Not tripped=0, Tripped=1
Thresh 4 Trip

AEM TC Input Status 39 UINT8 R Thermocouple Protection 2 No Unit Not tripped=0, Tripped=1
Thresh 1 Trip

AEM TC Input Status 39 UINT8 R Thermocouple Protection 2 No Unit Not tripped=0, Tripped=1
Thresh 2 Trip

AEM TC Input Status 39 UINT8 R Thermocouple Protection 2 No Unit Not tripped=0, Tripped=1
Thresh 3 Trip

AEM TC Input Status 39 UINT8 R Thermocouple Protection 2 No Unit Not tripped=0, Tripped=1
Thresh 4 Trip

Contact Output Status 40 UINT8 R Contact Outputs No Unit Open=0, Closed=1
Watchdog Output

Contact Output Status 40 UINT8 R Contact Outputs Output 1 No Unit Open=0, Closed=1

Contact Output Status 40 UINT8 R Contact Outputs Output 2 No Unit Open=0, Closed=1

Contact Output Status 40 UINT8 R Contact Outputs Output 3 No Unit Open=0, Closed=1

Contact Output Status 40 UINT8 R Contact Outputs Output 4 No Unit Open=0, Closed=1

Contact Output Status 40 UINT8 R Contact Outputs Output 5 No Unit Open=0, Closed=1

Contact Output Status 40 UINT8 R Contact Outputs Output 6 No Unit Open=0, Closed=1

Contact Output Status 40 UINT8 R Contact Outputs Output 7 No Unit Open=0, Closed=1

Contact Output Status 40 UINT8 R Contact Outputs Output 8 No Unit Open=0, Closed=1
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Contact Output Status 40 UINT8 R Contact Outputs Output 9 No Unit Open=0, Closed=1

Contact Output Status 40 UINT8 R Contact Outputs Output 10 No Unit Open=0, Closed=1

Contact Output Status 40 UINT8 R Contact Outputs Output 11 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 1 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 2 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 3 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 4 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 5 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 6 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 7 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 8 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 9 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 10 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 11 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 12 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 13 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 14 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 15 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 16 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 17 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 18 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 19 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 20 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 21 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 22 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 23 No Unit Open=0, Closed=1

CEM Output Status 41 UINT8 R CEM Output 24 No Unit Open=0, Closed=1

AEM Analog Output Meter 42 Float R gréalog Output 1 Raw Value No Unit 0-10Vor4—-20mA

AEM Analog Output Meter 42 Float R grgsalog Output 2 Raw Value No Unit 0-10Vor4—-20mA

AEM Analog Output Meter 42 Float R éréalog Output 3 Raw Value No Unit 0-10Vor4—-20mA

AEM Analog Output Meter 42 Float R gréalog Output 4 Raw Value No Unit 0-10Vor4—-20mA

AEM Analog Output Meter 42 Float R Analog Output 1 Scaled No Unit n/a
Value GG

AEM Analog Output Meter 42 Float R Analog Output 2 Scaled No Unit n/a
Value GG

AEM Analog Output Meter 42 Float R Analog Output 3 Scaled No Unit n/a
Value GG

AEM Analog Output Meter 42 Float R Analog Output 4 Scaled No Unit n/a
Value GG

AEM Analog Output Status 43 UINT8 R Remote Analog Output 1 No Unit Value in range=0, Value out of
Out of Range range=1

AEM Analog Output Status 43 UINT8 R Remote Analog Output 2 No Unit Value in range=0, Value out of
Out of Range range=1

AEM Analog Output Status 43 UINT8 R Remote Analog Output 3 No Unit Value in range=0, Value out of
Out of Range range=1

AEM Analog Output Status 43 UINT8 R Remote Analog Output 4 No Unit Value in range=0, Value out of
Out of Range range=1

Config. Prot. Status 44 UINT8 R Configurable Protection 1 No Unit Not tripped=0, Tripped=1

Configurable Protection
Threshold 1 Trip
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Config. Prot. Status

44

UINT8

Configurable Protection 1
Configurable Protection
Threshold 2 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 1
Configurable Protection
Threshold 3 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 1
Configurable Protection
Threshold 4 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 2
Configurable Protection
Threshold 1 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 2
Configurable Protection
Threshold 2 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 2
Configurable Protection
Threshold 3 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 2
Configurable Protection
Threshold 4 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 3
Configurable Protection
Threshold 1 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 3
Configurable Protection
Threshold 2 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 3
Configurable Protection
Threshold 3 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 3
Configurable Protection
Threshold 4 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 4
Configurable Protection
Threshold 1 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 4
Configurable Protection
Threshold 2 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 4
Configurable Protection
Threshold 3 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 4
Configurable Protection
Threshold 4 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 5
Configurable Protection
Threshold 1 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 5
Configurable Protection
Threshold 2 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 5
Configurable Protection
Threshold 3 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 5
Configurable Protection
Threshold 4 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 6
Configurable Protection
Threshold 1 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 6
Configurable Protection
Threshold 2 Trip

No Unit

Not tripped=0, Tripped=1

Config. Prot. Status

44

UINT8

Configurable Protection 6
Configurable Protection
Threshold 3 Trip

No Unit

Not tripped=0, Tripped=1
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Config. Prot. Status 44 UINT8 R Configurable Protection 6 No Unit Not tripped=0, Tripped=1
Configurable Protection
Threshold 4 Trip
Config. Prot. Status 44 UINT8 R Configurable Protection 7 No Unit Not tripped=0, Tripped=1
Configurable Protection
Threshold 1 Trip
Config. Prot. Status 44 UINT8 R Configurable Protection 7 No Unit Not tripped=0, Tripped=1
Configurable Protection
Threshold 2 Trip
Config. Prot. Status 44 UINT8 R Configurable Protection 7 No Unit Not tripped=0, Tripped=1
Configurable Protection
Threshold 3 Trip
Config. Prot. Status 44 UINT8 R Configurable Protection 7 No Unit Not tripped=0, Tripped=1
Configurable Protection
Threshold 4 Trip
Config. Prot. Status 44 UINT8 R Configurable Protection 8 No Unit Not tripped=0, Tripped=1
Configurable Protection
Threshold 1 Trip
Config. Prot. Status 44 UINT8 R Configurable Protection 8 No Unit Not tripped=0, Tripped=1
Configurable Protection
Threshold 2 Trip
Config. Prot. Status 44 UINT8 R Configurable Protection 8 No Unit Not tripped=0, Tripped=1
Configurable Protection
Threshold 3 Trip
Config. Prot. Status 44 UINT8 R Configurable Protection 8 No Unit Not tripped=0, Tripped=1
Configurable Protection
Threshold 4 Trip
Real Time Clock 45 String R Date GG No Unit 0 — 25 characters
Real Time Clock 45 String R Time GG No Unit 0 — 25 characters
Front Panel Settings 46 UINT32 | R LCD Contrast GG % 0-100
Front Panel Settings 46 UINT32 [ R LCD Invert Display GG No Unit No=0 Yes=1
Front Panel Settings 46 UINT32 | R LCD Sleep Mode GG No Unit Disabled=0 Enabled=1
Front Panel Settings 46 UINT32 | R LCD Backlight Timeout GG Sec 1-120
Front Panel Settings 46 UINT32 | R LCD Language Selection No Unit English=0 Chinese=1 Russian=2
GG Spanish=4 German=5
Front Panel Settings 46 UINT32 | R Enable Scroll GG No Unit Disabled=0 Enabled=1
Front Panel Settings 46 UINT32 | R Scroll Time Delay GG Sec 1-600
250 Device Info App Version | 47 String R External Version GG No Unit 0 - 25 characters
250 Device Info Boot 48 String R External Boot No Unit 0 - 25 characters
Version Version GG
250 Device Info App Build 49 String R App Build Date GG No Unit 0 - 25 characters
Date
250 Device Info Serial 50 String R Serial Number GG No Unit 0 - 25 characters
250 Device Info App Part 51 String R Firmware Part No Unit 0 - 25 characters
Number Number GG
250 Device Info Model 52 String R Model Number GG No Unit 0 - 25 characters
AEM Device Info App 53 String R App Version Number GG No Unit 0 - 25 characters
Version
AEM Device Info Boot 54 String R Boot Version Number GG No Unit 0 - 25 characters
Version
AEM Device Info Build Date 55 String R App Build Date GG No Unit 0 - 25 characters
AEM Device Info Serial 56 String R Serial Number GG No Unit 0 - 25 characters
AEM Device Info App Part 57 String R App Part Number GG No Unit 0 - 25 characters
Number
AEM Device Info Model 58 String R Model Number GG No Unit 0 - 25 characters
CEM Device Info App 59 String R App Version Number GG No Unit 0 - 25 characters
Version
CEM Device Info Boot 60 String R Boot Version Number GG No Unit 0 - 25 characters
Version
CEM Device Info App Build 61 String R App Build Date GG No Unit 0 - 25 characters

DECS-250

PROFIBUS Communication



29-18 9440300990
Instance Name Inst. # Type RW Key Name Unit Range
CEM Device Info Serial 62 String R Serial Number GG No Unit 0 - 25 characters
CEM Device Info App Part 63 String R App Part Number GG No Unit 0 - 25 characters
Number
CEM Device Info Model 64 String R Model Number GG No Unit 0 - 25 characters
System Param 65 UINT32 | RW Nominal Freq GG No Unit 50 Hz=50 60 Hz=60
System Param 66 Float R/W Rated Primary LL GG \% 1-500000
(Gen Voltage Config)
System Param 66 Float R/W Rated Primary LL GG \% 1-500000
(Bus Voltage Config)
System Param 66 Float R/W Rated PF GG PF 0.5--0.5
System Param 66 Float R/W Rated KVA GG KVA 1-1000000
System Param 66 Float R/W Rated Field Volt \% 1-250
Full Load GG
System Param 66 Float R/W Rated Field Volt \Y 1-250
No Load GG
System Param 66 Float R/W Rated Field Current Amp 0.1-20
Full Load GG
System Param 66 Float R/W Rated Field Current Amp 0.1-20
No Load GG
System Param 66 Float R/W Exciter Pole Ratio GG No Unit 1-10
AVR Setpoints 67 UINT32 | RW Gen Voltage Preposition No Unit Maintain=0 Release=1
Mode 1 GG
AVR Setpoints 67 UINT32 | RW Gen Voltage Preposition No Unit Maintain=0 Release=1
Mode 2 GG
AVR Setpoints 67 UINT32 | RW Gen Voltage Preposition No Unit Maintain=0 Release=1
Mode 3 GG
AVR Setpoints 68 Float R/W Gen Voltage Sec 10 - 200
Traverse Rate GG
AVR Setpoints 68 Float R/W Gen Voltage Setpoint GG \% 84 - 144
AVR Setpoints 68 Float R/W Gen Voltage Min Setpoint % 70-120
Limit GG
AVR Setpoints 68 Float R/W Gen Voltage Max Setpoint % 70-120
Limit GG
AVR Setpoints 68 Float R/W Gen Voltage \% 84 - 144
Preposition1 GG
AVR Setpoints 68 Float R/W Gen Voltage \% 84 - 144
Preposition2 GG
AVR Setpoints 68 Float R/W Gen Voltage \Y 84 - 144
Preposition3 GG
FCR Setpoints 69 UINT32 | RW Excitation Current No Unit Maintain=0 Release=1
Preposition
Mode 1 GG
FCR Setpoints 69 UINT32 | RW Excitation Current No Unit Maintain=0 Release=1
Preposition
Mode 2 GG
FCR Setpoints 69 UINT32 | RW Excitation Current No Unit Maintain=0 Release=1
Preposition
Mode 3 GG
FCR Setpoints 70 Float R/W Excitation Current Sec 10 - 200
Traverse Rate GG
FCR Setpoints 70 Float R/W Excitation Current Setpoint Amp 0-12
GG
FCR Setpoints 70 Float R/W Excitation Current Min % 0-120
Setpoint
Limit GG
FCR Setpoints 70 Float R/W Excitation Current Max % 0-120
Setpoint
Limit GG
FCR Setpoints 70 Float R/W Excitation Current Amp 0-12
Preposition 1 GG
FCR Setpoints 70 Float R/W Excitation Current Amp 0-12

Preposition 2 GG
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FCR Setpoints 70 Float R/W Excitation Current Amp 0-12
Preposition 3 GG
FVR Setpoints 7 UINT32 | RW Excitation Voltage No Unit Maintain=0 Release=1
Preposition
Mode 1 GG
FVR Setpoints Il UINT32 | RW Excitation Voltage No Unit Maintain=0 Release=1
Preposition
Mode 2 GG
FVR Setpoints 71 UINT32 | RW Excitation Voltage No Unit Maintain=0 Release=1
Preposition
Mode 3 GG
FVR Setpoints 72 Float R/W Excitation Voltage Traverse Sec 10 - 200
Rate GG
FVR Setpoints 72 Float R/W Excitation Voltage Setpoint \ 0-75
GG
FVR Setpoints 72 Float R/W Excitation Voltage Min % 0-150
Setpoint
Limit GG
FVR Setpoints 72 Float R/W Excitation Voltage Max % 0-150
Setpoint
Limit GG
FVR Setpoints 72 Float R/W Excitation Voltage \Y 0-75
Preposition 1 GG
FVR Setpoints 72 Float R/W Excitation Voltage \% 0-75
Preposition 2 GG
FVR Setpoints 72 Float R/W Excitation Voltage \% 0-75
Preposition 3 GG
VAR Setpoints 73 UINT32 | RW Gen Var Preposition No Unit Maintain=0 Release=1
Mode1 GG
VAR Setpoints 73 UINT32 | RW Gen Var Preposition No Unit Maintain=0 Release=1
Mode2 GG
VAR Setpoints 73 UINT32 | RW Gen Var Preposition No Unit Maintain=0 Release=1
Mode 3 GG
VAR Setpoints 74 Float R/W Sys Option Fine Adjust % 0-30
Band GG
VAR Setpoints 74 Float R/W Gen Var Traverse Sec 10 - 200
Rate GG
VAR Setpoints 74 Float R/W Gen Var Setpoint GG kvar 0-41.57
VAR Setpoints 74 Float R/W Gen Var Min Setpoint % -100 - 100
Limit GG
VAR Setpoints 74 Float R/W Gen Var Max Setpoint % -100 - 100
Limit GG
VAR Setpoints 74 Float R/W Gen var kvar 0-41.57
Preposition 1 GG
VAR Setpoints 74 Float R/W Gen var kvar 0-41.57
Preposition 2 GG
VAR Setpoints 74 Float R/W Gen var kvar 0-41.57
Preposition 3 GG
PF Setpoints 75 UINT32 | RW Gen PF Preposition No Unit Maintain=0 Release=1
Mode 1 GG
PF Setpoints 75 UINT32 | RW Gen PF Preposition No Unit Maintain=0 Release=1
Mode 2 GG
PF Setpoints 75 UINT32 | RW Gen PF Preposition No Unit Maintain=0 Release=1
Mode 3 GG
PF Setpoints 76 Float R/W Gen PF Traverse Rate GG Sec 10 - 200
PF Setpoints 76 Float R/W Gen PF Setpoint GG PF 0.5--0.5
PF Setpoints 76 Float R/W Gen PF Min Setpoint PF 05-1
Limit GG
PF Setpoints 76 Float R/W Gen Pf Max Setpoint PF -1--05
Limit GG
PF Setpoints 76 Float R/W Gen PF Preposition 1 GG PF 05--05
PF Setpoints 76 Float R/W Gen PF preposition 2 GG PF 05--05
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PF Setpoints 76 Float R/W Gen PF Preposition 3 GG PF 0.5--0.5

Aux Input Settings 77 UINT32 R/W DECS Aux Input No Unit Voltage=0 Current=1
Mode GG

Aux Input Settings 77 UINT32 | RW DECS Aux Summing No Unit Voltage=0 Var=1
Mode GG

Aux Input Settings 77 UINT32 | RW DECS Aux Input No Unit DECS Input=0 PSS Test Input=1
Function GG Limiter Selection=2 Grid Code

Input=3

Aux Input Settings 78 Float R/W DECS Aux Voltage Gain No Unit -99 - 99
GG

Aux Input Settings 78 Float R/W DECS Aux FCR Gain GG No Unit -99 - 99

Aux Input Settings 78 Float R/W DECS Aux FVR Gain GG No Unit -99 - 99

Aux Input Settings 78 Float R/W DECS Aux var Gain GG No Unit -99 - 99

Aux Input Settings 78 Float R/W DECS Aux PF Gain GG No Unit -99 - 99

Parallel/Line Drop 79 UINT32 R/W Sys Option Input Droop No Unit Disabled=0 Enabled=1
Enabled GG

Parallel/Line Drop 79 UINT32 | RW Sys Option Input L Drop No Unit Disabled=0 Enabled=1
Enabled GG

Parallel/Line Drop 79 UINT32 | RW Sys Option Input CC No Unit Disabled=0 Enabled=1
Enabled GG

Parallel/Line Drop 80 Float R/W Droop Value GG % 0-30

Parallel/Line Drop 80 Float R/W L Drop Value GG % 0-30

Parallel/Line Drop 80 Float R/W DECS Aux Amp % -30-30
Gain GG

Load Share 81 UINT32 R/W LS Enable GG No Unit Disabled=0 Enabled=1

Load Share 82 Float R/W LS Droop Percent GG % 0-30

Load Share 82 Float R/W LS Gain GG No Unit 0-1000

Load Share 82 Float R/W Washout Filter No Unit 0-1
Time Constant GG

Load Share 82 Float R/W Washout Filter No Unit 0-1000
Gain GG

Load Share 82 Float R/W LS Ki Gain GG No Unit 0- 1000

Load Share 82 Float R/W LS Max Vc GG No Unit 0-1

Auto Tracking 83 UINT32 | RW Sys Input Comport Int No Unit Disabled=0 Enabled=1
Track Enabled GG

Auto Tracking 83 UINT32 | RW Sys Input Comport Ext No Unit Disabled=0 Enabled=1
Track Enabled GG

Auto Tracking 84 Float R/W DECS Auto Track Sec 0-8
T Delay GG

Auto Tracking 84 Float R/W DECS Auto Track Sec 1-80
T Rate GG

Auto Tracking 84 Float R/W DECS Auto Trans Sec 0-8
T Delay GG

Auto Tracking 84 Float R/W DECS Auto Trans Sec 1-80
T Rate GG

Startup 86 Float R/W Startup Primary Soft % 0-90
Start Bias GG

Startup 86 Float R/W Startup Primary Soft Sec 1-7200
Start Time GG

Startup 86 Float R/W Startup Sec Soft % 0-90
Start Bias GG

Startup 86 Float R/W Startup Sec Soft Sec 1-7200
Start Time GG

Startup 86 Float R/W DECS Field Flash No Unit 0-100
Level GG

Startup 86 Float R/W DECS Field Flash No Unit 1-50
Time GG
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AVR Gains 87 UINT32 | RW Primary Gain No Unit TpdoEQ1pt0 TeEQOpt17=1
Option GG TpdoEQ1pt5 TeEQOpt25=2

TpdoEQ2pt0 TeEQOpt33=3
TpdoEQ2pt5 TeEQOpt42=4
TpdoEQ3pt0 TeEQOpt50=5
TpdoEQ3pt5 TeEQOpt58=6
TpdoEQ4pt0 TeEQOpt67=7
TpdoEQ4pt5 TeEQOpt75=8
TpdoEQ5pt0 TeEQOpt83=9
TpdoEQ5pt5 TeEQOpt92=10
TpdoEQ6pt0 TeEQ1pt00=11
TpdoEQ6pt5 TeEQ1pt08=12
TpdoEQ7pt0 TeEQ1pt17=13
TpdoEQ7pt5 TeEQ1pt25=14
TpdoEQ8pt0 TeEQ1pt33=15
TpdoEQ8pt5 TeEQ1pt42=16
TpdoEQ9pt0 TeEQ1pt50=17
TpdoEQ9pt5 TeEQ1pt58=18
TpdoEQ10pt0 TeEQ1pt67=19
TpdoEQ10pt5 TeEQ1pt75=20

Custom=21
AVR Gains 87 UINT32 | RW Secondary Gain No Unit TpdoEQ1pt0 TeEQOpt17=1
Option GG TpdoEQ1pt5 TeEQOpt25=2

TpdoEQ2pt0 TeEQOpt33=3
TpdoEQ2pt5 TeEQOpt42=4
TpdoEQ3pt0 TeEQOpt50=5
TpdoEQ3pt5 TeEQOpt58=6
TpdoEQ4pt0 TeEQOpt67=7
TpdoEQ4pt5 TeEQOpt75=8
TpdoEQ5pt0 TeEQOpt83=9
TpdoEQ5pt5 TeEQOpt92=10
TpdoEQ6pt0 TeEQ1pt00=11
TpdoEQ6pt5 TeEQ1pt08=12
TpdoEQ7pt0 TeEQ1pt17=13
TpdoEQ7pt5 TeEQ1pt25=14
TpdoEQ8pt0 TeEQ1pt33=15
TpdoEQ8pt5 TeEQ1pt42=16
TpdoEQ9pt0 TeEQ1pt50=17
TpdoEQ9pt5 TeEQ1pt58=18
TpdoEQ10pt0 TeEQ1pt67=19
TpdoEQ10pt5 TeEQ1pt75=20

Custom=21

AVR Gains 88 Float R/W AVR Kp Primary GG No Unit 0- 1000
AVR Gains 88 Float R/W AVR Ki Primary GG No Unit 0- 1000
AVR Gains 88 Float R/W AVR Kd Primary GG No Unit 0- 1000
AVR Gains 88 Float R/W AVR Td Primary GG No Unit 0-1

AVR Gains 88 Float R/W AVR Kg Primary GG No Unit 0-1000
AVR Gains 88 Float R/W AVR Kp Sec GG No Unit 0- 1000
AVR Gains 88 Float R/W AVR Ki Sec GG No Unit 0- 1000
AVR Gains 88 Float R/W AVR Kd Sec GG No Unit 0- 1000
AVR Gains 88 Float R/W AVR Td Sec GG No Unit 0-1

AVR Gains 88 Float R/W AVR Kg Sec GG No Unit 0-1000
FCR Gains 90 Float R/W FCR Kp GG No Unit 0- 1000
FCR Gains 90 Float R/W FCR Ki GG No Unit 0- 1000
FCR Gains 90 Float R/W FCR Kd GG No Unit 0- 1000
FCR Gains 90 Float R/W FCRTd GG No Unit 0-1

FCR Gains 90 Float R/W FCR Kg GG No Unit 0-1000
FVR Gains 92 Float R/W FVR Kp GG No Unit 0- 1000
FVR Gains 92 Float R/W FVR Ki GG No Unit 0- 1000
FVR Gains 92 Float R/W FVR Kd GG No Unit 0- 1000
FVR Gains 92 Float R/W FVR Td GG No Unit 0-1

FVR Gains 92 Float R/W FVR Kg GG No Unit 0- 1000
VAR Gains 94 Float R/W Var Ki GG No Unit 0- 1000
VAR Gains 94 Float R/W Var Kg GG No Unit 0- 1000
PF Gains 96 Float R/W PF Ki GG No Unit 0- 1000
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PF Gains 96 Float R/W PF Kg GG No Unit 0- 1000
OEL Gains 98 Float R/W OEL Ki GG No Unit 0- 1000
OEL Gains 98 Float R/W OEL Kg GG No Unit 0-1000
UEL Gains 100 Float R/W UEL Ki GG No Unit 0- 1000
UEL Gains 100 Float R/W UEL Kg GG No Unit 0- 1000
SCL Gains 102 Float R/W SCL Ki GG No Unit 0- 1000
SCL Gains 102 Float R/W SCL Kg GG No Unit 0- 1000
VAR Limiter Gains 104 Float R/W Var Limit Ki GG No Unit 0- 1000
VAR Limiter Gains 104 Float R/W Var Limit Kg GG No Unit 0-1000
Voltage Match Gains 106 Float R/W Vm Ki GG No Unit 0- 1000
Voltage Match Gains 106 Float R/W Vm Kg GG No Unit 0- 1000
OEL Configure 107 UINT32 | RW Sys Option Input No Unit Disabled=0 Enabled=1
OEL Enabled GG
OEL Configure 107 UINT32 | RW Sys Option Input OEL No Unit Summing=0 Takeover=1
Style Enabled GG
OEL Configure 107 UINT32 | RW OEL Pri Dvdt Enable GG No Unit Disabled=0 Enabled=1
OEL Configure 108 Float R/W OEL Pri Dvdt Ref GG No Unit -10-0
OEL Summing Point 110 Float R/W OEL Pri Cur Hi GG Amp 0-40
OEL Summing Point 110 Float R/W OEL Pri Cur Mid GG Amp 0-30
OEL Summing Point 110 Float R/W OEL Pri Cur Lo GG Amp 0-20
OEL Summing Point 110 Float R/W OEL Pri Time Hi GG Sec 0-10
OEL Summing Point 110 Float R/W OEL Pri Time Mid GG Sec 0-120
OEL Summing Point 110 Float R/W OEL Pri Cur Hi Off GG Amp 0-40
OEL Summing Point 110 Float R/W OEL Pri Cur Lo Off GG Amp 0-20
OEL Summing Point 110 Float R/W OEL Pri Cur Time Off GG Sec 0-10
OEL Summing Point 110 Float R/W OEL Sec Cur Hi GG Amp 0-40
OEL Summing Point 110 Float R/W OEL Sec Cur Mid GG Amp 0-30
OEL Summing Point 110 Float R/W OEL Sec Cur Lo GG Amp 0-20
OEL Summing Point 110 Float R/W OEL Sec Time Hi GG Sec 0-10
OEL Summing Point 110 Float R/W OEL Sec Time Mid GG Sec 0-120
OEL Summing Point 110 Float R/W OEL Sec Cur Hi Off GG Amp 0-40
OEL Summing Point 110 Float R/W OEL Sec Cur Lo Off GG Amp 0-20
OEL Summing Point 110 Float R/W OEL Sec Cur Time Off GG Sec 0-10
OEL Takeover 112 Float R/W OEL Pri Takeover Amp 0-40
Cur Max Off GG
OEL Takeover 112 Float R/W OEL Pri Takeover Amp 0-20
Cur Min Off GG
OEL Takeover 112 Float R/W OEL Pri Takeover No Unit 0.1-20
Time Dial Off GG
OEL Takeover 112 Float R/W OEL Pri Takeover Amp 0-40
Cur Max On GG
OEL Takeover 112 Float R/W OEL Pri Takeover Amp 0-20
Cur Min On GG
OEL Takeover 112 Float R/W OEL Pri Takeover No Unit 0.1-20
Time Dial On GG
OEL Takeover 112 Float R/W OEL Sec Takeover Amp 0-40
Cur Max Off GG
OEL Takeover 112 Float R/W OEL Sec Takeover Amp 0-20
Cur Min Off GG
OEL Takeover 112 Float R/W OEL Sec Takeover No Unit 0.1-20
Time Dial Off GG
OEL Takeover 112 Float R/W OEL Sec Takeover Amp 0-40
Cur Max On GG
OEL Takeover 112 Float R/W OEL Sec Takeover Amp 0-20
Cur Min On GG
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OEL Takeover 112 Float R/W OEL Sec Takeover No Unit 0.1-20
Time Dial On GG
UEL Configure 113 UINT32 | RW Sys Option Input No Unit Disabled=0 Enabled=1
UEL Enabled GG
UEL Configure 114 Float R/W UEL Pri Pow Filter TC GG Sec 0-20
UEL Configure 114 Float R/W UEL Pri Volt Dep No Unit 0-2
Exponent GG
UEL Curve Float Primary 116 Float R/W UEL Pri Curve X1 GG KW 0-62
UEL Curve Float Primary 116 Float R/W Uel Pri Curve X2 GG KW 0-62
UEL Curve Float Primary 116 Float R/W UEL Pri Curve X3 GG KW 0-62
UEL Curve Float Primary 116 Float R/W UEL Pri Curve X4 GG KW 0-62
UEL Curve Float Primary 116 Float R/W UEL Pri Curve X5 GG KW 0-62
UEL Curve Float Primary 116 Float R/W UEL Pri Curve Y1 GG kvar 0-62
UEL Curve Float Primary 116 Float R/W UEL Pri Curve Y2 GG kvar 0-62
UEL Curve Float Primary 116 Float R/W UEL Pri Curve Y3 GG kvar 0-62
UEL Curve Float Primary 116 Float R/W UEL Pri Curve Y4 GG kvar 0-62
UEL Curve Float Primary 116 Float R/W UEL Pri Curve Y5 GG kvar 0-62
UEL Curve Float Secondary 118 Float R/W UEL Sec Curve X1 GG KW 0-62
UEL Curve Float Secondary 118 Float R/W UEL Sec Curve X2 GG KW 0-62
UEL Curve Float Secondary 118 Float R/W UEL Sec Curve X3 GG KW 0-62
UEL Curve Float Secondary 118 Float R/W UEL Sec Curve X4 GG KW 0-62
UEL Curve Float Secondary 118 Float R/W UEL Sec Curve X5 GG KW 0-62
UEL Curve Float Secondary 118 Float R/W UEL Sec Curve Y1 GG kvar 0-62
UEL Curve Float Secondary 118 Float R/W UEL Sec Curve Y2 GG kvar 0-62
UEL Curve Float Secondary 118 Float R/W UEL Sec Curve Y3 GG kvar 0-62
UEL Curve Float Secondary 118 Float R/W UEL Sec Curve Y4 GG kvar 0-62
UEL Curve Float Secondary 118 Float R/W UEL Sec Curve Y5 GG kvar 0-62
SCL Settings 119 UINT32 | RW Sys Option Input SCL No Unit Disabled=0 Enabled=1
Enabled GG
SCL Settings 120 Float R/W SCL Pri Ref Hi GG Amp 0 - 66000
SCL Settings 120 Float R/W SCL Pri Ref Lo GG Amp 0 - 66000
SCL Settings 120 Float R/W SCL Pri Time Hi GG Sec 0-60
SCL Settings 120 Float R/W SCL Pri No Response Sec 0-10
Time GG
SCL Settings 120 Float R/W SCL Sec Ref Hi GG Amp 0 - 66000
SCL Settings 120 Float R/W SCL Sec Ref Lo GG Amp 0 - 66000
SCL Settings 120 Float R/W SCL Sec Time Hi GG Sec 0-60
SCL Settings 120 Float R/W SCL Sec No Response Sec 0-10
Time GG
SCL Settings 120 Float R/W Reserved n/a n/a
SCL Settings 120 Float R/W Reserved n/a n/a
SCL Settings 120 Float R/W Reserved n/a n/a
SCL Settings 120 Float R/W Reserved n/a n/a
SCL Settings 120 Float R/W Reserved n/a n/a
VAR Limiter Settings 121 UINT32 | RW Var Limit Enable GG No Unit Disabled=0 Enabled=1
VAR Limiter Settings 122 Float R/W Var Limit Pri Delay GG Sec 0-300
VAR Limiter Settings 122 Float R/W Var Limit Pri % 0-200
Setpoint GG
VAR Limiter Settings 122 Float R/W Var Limit Sec Delay GG Sec 0-300
VAR Limiter Settings 122 Float R/W Var Limit Sec % 0-200
Setpoint GG
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OEL Scaling 123 UINT32 | RW OEL Scale Enable GG No Unit DISABLED=0
Auxiliary Input=1
AEM RTD 1=2
AEM RTD 2=3
AEM RTD 3=4
AEM RTD 4=5
AEM RTD 5=6
AEM RTD 6=7
AEM RTD 7=8
AEM RTD 8=9
OEL Scaling 124 Float R/W OEL Scale Summing \% -10-10
Signal1l GG
OEL Scaling 124 Float R/W OEL Scale Summing \% -10-10
Signal2 GG
OEL Scaling 124 Float R/W OEL Scale Summing \Y -10-10
Signal3 GG
OEL Scaling 124 Float R/W OEL Scale Summing % 0-200
Scale1 GG
OEL Scaling 124 Float R/W OEL Scale Summing % 0-200
Scale2 GG
OEL Scaling 124 Float R/W OEL Scale Summing % 0-200
Scale3 GG
OEL Scaling 124 Float R/W OEL Scale Takeover \Y -10-10
SIGNAL1 GG
OEL Scaling 124 Float R/W OEL Scale Takeover \% -10-10
Signal2 GG
OEL Scaling 124 Float R/W OEL Scale Takeover \Y -10-10
Signal3 GG
OEL Scaling 124 Float R/W OEL Scale Takeover % 0-200
Scale1 GG
OEL Scaling 124 Float R/W OEL Scale Takeover % 0-200
Scale2 GG
OEL Scaling 124 Float R/W OEL Scale Takeover % 0-200
Scale3 GG
SCL Scaling 125 UINT32 | RW SCL Scale Enable GG No Unit DISABLED=0
Auxiliary Input=1
AEM RTD 1=2
AEM RTD 2=3
AEM RTD 3=4
AEM RTD 4=5
AEM RTD 5=6
AEM RTD 6=7
AEM RTD 7=8
AEM RTD 8=9
SCL Scaling 126 Float R/W SclScaleSignal1 GG \Y -10-10
SCL Scaling 126 Float R/W SclScaleSignal2 GG \% -10-10
SCL Scaling 126 Float R/W SclScaleSignal3 GG \% -10-10
SCL Scaling 126 Float R/W SclScalePoint1 GG % 0-200
SCL Scaling 126 Float R/W SclScalePoint2 GG % 0-200
SCL Scaling 126 Float R/W SclScalePoint3 GG % 0-200
Underfrequency/Volts per 127 UINT32 | RW Sys Option Under Freq No Unit UF Limiter=0 V2H Limiter=1
hertz Mode GG
Underfrequency /Volts per 128 Float R/W Sys Option Under Freq Hz 40-75
Hertz Hz GG
Underfrequency /Volts per 128 Float R/W Sys Option Under Freq No Unit 0-3
Hertz Slope GG
Underfrequency /Volts per 128 Float R/W Sys Option Voltage Per Hz No Unit 0-3
Hertz Slope Hi GG
Underfrequency /Volts per 128 Float R/W Sys Option Voltage Per Hz No Unit 0-3
Hertz Slope Lo GG
Underfrequency /Volts per 128 Float R/W Sys Option Voltage Per Hz Sec 0-10
Hertz Slope Time GG
PSS Configure 129 UINT32 | RW Sys Option PSS No Unit Disabled=0 Enabled=1
Power Level
Enable GG
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PSS Configure 130 Float R/W PSS Primary Power Level No Unit 0-1

Percentage GG
PSS Configure 130 Float R/W PSS Primary Power Level No Unit 0-1

Hysteresis GG
PSS Control Primary 131 UINT32 | RW PSS Enable GG No Unit Disabled=0 Enabled=1
PSS Control Primary 131 UINT32 | RW PSS Primary Switch 10 GG No Unit Disabled=0 Enabled=1
PSS Control Primary 131 UINT32 | RW PSS Primary Switch 11 GG No Unit Disabled=0 Enabled=1
PSS Control Primary 131 UINT32 | RW PSS Primary Switch 3 GG No Unit Frequency=0 Der. Speed=1
PSS Control Primary 131 UINT32 | RW PSS Primary Switch 4 GG No Unit Power=0 Der. Freq/Speed=1
PSS Control Primary 131 UINT32 | RW PSS Primary Switch 0 GG No Unit Disabled=0 Enabled=1
PSS Control Primary 131 UINT32 | RW PSS Primary Switch 1 GG No Unit Disabled=0 Enabled=1
PSS Control Primary 131 UINT32 | RW PSS Primary Switch 5 GG No Unit Exclude=0 Include=1
PSS Control Primary 131 UINT32 | RW PSS Primary Switch GG No Unit Exclude=0 Include=1
PSS Control Primary 131 UINT32 | RW PSS Primary Switch 6 GG No Unit Disabled=0 Enabled=1
PSS Control Primary 131 UINT32 | RW PSS Primary Switch 8 GG No Unit Disabled=0 Enabled=1
PSS Control Primary 131 UINT32 | RW PSS Primary Switch 7 GG No Unit OFF=0 ON=1
PSS Control Primary 131 UINT32 | RW PSS Primary Switch 2 GG No Unit Disabled=0 Enabled=1
PSS Control Primary 132 Float R/W PSS Primary Power On No Unit 0-1

Threshold GG
PSS Control Primary 132 Float R/W PSS Primary Power No Unit 0-1

Hysteresis GG
PSS Control Secondary 133 UINT32 | RW PSS Sec Switch 10 GG No Unit Disabled=0 Enabled=1
PSS Control Secondary 133 UINT32 | RW PSS Sec Switch 11 GG No Unit Disabled=0 Enabled=1
PSS Control Secondary 133 UINT32 | RW PSS Sec Switch 3 GG No Unit Frequency=0 Der. Speed=1
PSS Control Secondary 133 UINT32 | RW PSS Sec Switch 4 GG No Unit Power=0 Der. Freq/Speed=1
PSS Control Secondary 133 UINT32 | RW PSS Sec Switch 0 GG No Unit Disabled=0 Enabled=1
PSS Control Secondary 133 UINT32 | RW PSS Sec Switch 1 GG No Unit Disabled=0 Enabled=1
PSS Control Secondary 133 UINT32 | RW PSS Sec Switch 5 GG No Unit Exclude=0 Include=1
PSS Control Secondary 133 UINT32 | RW PSS Sec Switch 9 GG No Unit Exclude=0 Include=1
PSS Control Secondary 133 UINT32 | RW PSS Sec Switch 6 GG No Unit Disabled=0 Enabled=1
PSS Control Secondary 133 UINT32 | RW PSS Sec Switch 8 GG No Unit Disabled=0 Enabled=1
PSS Control Secondary 133 UINT32 | RW PSS Sec Switch 7 GG No Unit OFF=0 ON=1
PSS Control Secondary 133 UINT32 | RW PSS Sec Switch 2 GG No Unit Disabled=0 Enabled=1
PSS Control Secondary 134 Float R/W PSS Sec Power On No Unit 0-1

Threshold GG
PSS Control Secondary 134 Float R/W PSS Sec Power No Unit 0-1

Hysteresis GG
PSS Filter Parameter 135 UINT32 | RW PSS Primary Ramp Flt M No Unit 1-5
Primary Int GG
PSS Filter Parameter 135 UINT32 | RW PSS Primary Ramp Flt N No Unit 0-1
Primary Int GG
PSS Filter Parameter 136 Float R/W PSS Primary Tlpf 1 GG Sec 0-20
Primary Float
PSS Filter Parameter 136 Float R/W PSS Primary Tlpf 2 GG Sec 1-20
Primary Float
PSS Filter Parameter 136 Float R/W PSS Primary Tlpf 3 GG Sec 0.05-0.2
Primary Float
PSS Filter Parameter 136 Float R/W PSS Primary Tr GG Sec 0.05-1
Primary Float
PSS Filter Parameter 136 Float R/W PSS Primary Tw 1 GG Sec 1-20
Primary Float
PSS Filter Parameter 136 Float R/W PSS Primary Tw 2 GG Sec 1-20
Primary Float
PSS Filter Parameter 136 Float R/W PSS Primary Tw 3 GG Sec 1-20

Primary Float
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PSS Filter Parameter 136 Float R/W PSS Primary Tw 4 GG Sec 1-20
Primary Float
PSS Filter Parameter 136 Float R/W PSS Primary H GG No Unit 0.01-25
Primary Float
PSS Parameter Primary 138 Float R/W PSS Primary Zn 1 GG No Unit 0-1
Float
PSS Parameter Primary 138 Float R/W PSS Primary Zn 2 GG No Unit 0-1
Float
PSS Parameter Primary 138 Float R/W PSS Primary Zd 1 GG No Unit 0-1
Float
PSS Parameter Primary 138 Float R/W PSS Primary Zd 2 GG No Unit 0-1
Float
PSS Parameter Primary 138 Float R/W PSS Primary Wn 1 GG No Unit 10 - 150
Float
PSS Parameter Primary 138 Float R/W PSS Primary Wn 2 GG No Unit 10 - 150
Float
PSS Parameter Primary 138 Float R/W PSS Primary Xq GG No Unit 0-5
Float
PSS Parameter Primary 138 Float R/W PSS Primary Kpe GG No Unit 0-2
Float
PSS Parameter Primary 140 Float R/W PSS Primary T1 GG Sec 0.001 -6
Phase Comp Float
PSS Parameter Primary 140 Float R/W PSS Primary T2 GG Sec 0.001 -6
Phase Comp Float
PSS Parameter Primary 140 Float R/W PSS Primary T3 GG Sec 0.001-6
Phase Comp Float
PSS Parameter Primary 140 Float R/W PSS Primary T4 GG Sec 0.001 -6
Phase Comp Float
PSS Parameter Primary 140 Float R/W PSS Primary T5 GG Sec 0.001 -6
Phase Comp Float
PSS Parameter Primary 140 Float R/W PSS Primary T6 GG Sec 0.001-6
Phase Comp Float
PSS Parameter Primary 140 Float R/W PSS Primary T7 GG Sec 0.001 -6
Phase Comp Float
PSS Parameter Primary 140 Float R/W PSS Primary T8 GG Sec 0.001 -6
Phase Comp Float
PSS Parameter Secondary 141 UINT32 | RW PSS Secondary Ramp FIt M | No Unit 1-5
Filters Int GG
PSS Parameter Secondary 141 UINT32 | RW PSS Secondary Ramp FItN | No Unit 0-1
Filters Int GG
PSS Parameter Secondary 142 Float R/W PSS Secondary Tlpf 1 GG Sec 0-20
Filters Float
PSS Parameter Secondary 142 Float R/W PSS Secondary Tlpf 2 GG Sec 1-20
Filters Float
PSS Parameter Secondary 142 Float R/W PSS Secondary Tlpf 3 GG Sec 0.05-0.2
Filters Float
PSS Parameter Secondary 142 Float R/W PSS Secondary Tr GG Sec 0.05-1
Filters Float
PSS Parameter Secondary 142 Float R/W PSS Secondary Tw1 GG Sec 1-20
Filters Float
PSS Parameter Secondary 142 Float R/W PSS Secondary Tw2 GG Sec 1-20
Filters Float
PSS Parameter Secondary 142 Float R/W PSS Secondary Tw3 GG Sec 1-20
Filters Float
PSS Parameter Secondary 142 Float R/W PSS Secondary Tw4 GG Sec 1-20
Filters Float
PSS Parameter Secondary 144 Float R/W PSS Secondary Zn1 GG No Unit 0-1
Float
PSS Parameter Secondary 144 Float R/W PSS Secondary Zn2 GG No Unit 0-1
Float
PSS Parameter Secondary 144 Float R/W PSS Secondary Zd1 GG No Unit 0-1
Float
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PSS Parameter Secondary 144 Float R/W PSS Secondary Zd2 GG No Unit 0-1
Float
PSS Parameter Secondary 144 Float R/W PSS Secondary Wn1 GG No Unit 10 - 150
Float
PSS Parameter Secondary 144 Float R/W PSS Secondary Wn2 GG No Unit 10 - 150
Float
PSS Parameter Secondary 144 Float R/W PSS Secondary Xq GG No Unit 0-5
Float
PSS Parameter Secondary 144 Float R/W PSS Secondary Kpe GG No Unit 0-2
Float
PSS Parameter Secondary 146 Float R/W PSS Secondary T1 GG Sec 0.001-6
Phase Comp Float
PSS Parameter Secondary 146 Float R/W PSS Secondary T2 GG Sec 0.001-6
Phase Comp Float
PSS Parameter Secondary 146 Float R/W PSS Secondary T3 GG Sec 0.001 -6
Phase Comp Float
PSS Parameter Secondary 146 Float R/W PSS Secondary T4 GG Sec 0.001 -6
Phase Comp Float
PSS Parameter Secondary 146 Float R/W PSS Secondary T5 GG Sec 0.001-6
Phase Comp Float
PSS Parameter Secondary 146 Float R/W PSS Secondary T6 GG Sec 0.001 -6
Phase Comp Float
PSS Parameter Secondary 146 Float R/W PSS Secondary T7 GG Sec 0.001 -6
Phase Comp Float
PSS Parameter Secondary 146 Float R/W PSS Secondary T8 GG Sec 0.001-6
Phase Comp Float
PSS Output Limiter Primary 148 Float R/W PSS Primary Limit Plus GG No Unit 0-05
PSS Output Limiter Primary 148 Float R/W PSS Primary Limit Minus No Unit -0.5-0
GG
PSS Output Limiter Primary 148 Float R/W PSS Primary Ks GG No Unit -100 - 100
PSS Output Limiter Primary 148 Float R/W PSS Primary Et Lmt TIpf Sec 0.02-5
GG
PSS Output Limiter Primary 148 Float R/W PSS Primary Et Lmt Vref No Unit 0-10
GG
PSS Output Limiter Primary 148 Float R/W PSS Primary Tw5 Normal No Unit 5-30
GG
PSS Output Limiter Primary 148 Float R/W PSS Primary Tw5 Limit GG No Unit 0-1
PSS Output Limiter Primary 148 Float R/W PSS Primary Lmt Vhi GG No Unit 0.01-0.04
PSS Output Limiter Primary 148 Float R/W PSS Primary Lmt Vio GG No Unit -0.04 - -0.01
PSS Output Limiter Primary 148 Float R/W PSS Primary Lmt T Delay No Unit 0-2
GG
PSS Output Limiter 150 Float R/W PSS Secondary Limit Plus No Unit 0-05
Secondary GG
PSS Output Limiter 150 Float R/W PSS Secondary Limit Minus | No Unit -0.5-0
Secondary GG
PSS Output Limiter 150 Float R/W PSS Secondary Ks GG No Unit -100 - 100
Secondary
PSS Output Limiter 150 Float R/W PSS Secondary Et Lmt TIpf Sec 0.02-5
Secondary GG
PSS Output Limiter 150 Float R/W PSS Secondary Et Lmt Vref | No Unit 0-10
Secondary GG
PSS Output Limiter 150 Float R/W PSS Secondary Tw5 No Unit 5-30
Secondary Normal GG
PSS Output Limiter 150 Float R/W PSS Secondary Tw5 Limit No Unit 0-1
Secondary GG
PSS Output Limiter 150 Float R/W PSS Secondary Lmt Vhi No Unit 0.01-0.04
Secondary GG
PSS Output Limiter 150 Float R/W PSS Secondary LmtVio GG No Unit -0.04 - -0.01
Secondary
PSS Output Limiter 150 Float R/W PSS Secondary Lmt T No Unit 0-2
Secondary Delay GG
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Synchronizer 151 UINT32 | RW Sync Type GG No Unit Anticipatory=0 Phase Lock Loop=1
Synchronizer 151 UINT32 | RW Fgen GT Fbus GG No Unit Disabled=0 Enabled=1
Synchronizer 151 UINT32 | RW Vgen GT Vbus GG No Unit Disabled=0 Enabled=1
Synchronizer 152 Float R/W Slip Frequency GG Hz 0.1-05
Synchronizer 152 Float R/W Voltage Window GG % 2-15
Synchronizer 152 Float R/W Breaker Closing Deg 3-20
Angle GG
Synchronizer 152 Float R/W Sync Activation Sec 0.1-0.8
Delay GG
Synchronizer 152 Float R/W Sync Fail Activation Sec 0.1 -600
Delay GG
Synchronizer 152 Float R/W Sync Speed Gain GG No Unit 0.001 - 1000
Synchronizer 152 Float R/W Sync Voltage Gain GG No Unit 0.001 - 1000
Voltage Matching 153 UINT32 | RW Sys Option Input Volt No Unit Disabled=0 Enabled=1
Match Enabled GG
Voltage Matching 154 Float R/W Sys Option Voltage Match % 0-20
Band GG
Voltage Matching 154 Float R/W Sys Option Voltage Match % 0-700
Ref GG
Breaker Hardware 155 UINT32 | RW Gen Breaker GG No Unit Not Configured=0 Configured=1
Breaker Hardware 155 UINT32 | RW Gen Contact Type GG No Unit Pulse=0 Continuous=1
Breaker Hardware 155 UINT32 | RW Dead Bus Close No Unit Disabled=0 Enabled=1
Enable GG
Breaker Hardware 155 UINT32 | RW Dead Gen Close No Unit Disabled=0 Enabled=1
Enable GG
Breaker Hardware 156 Float R/W Breaker Close Sec 0.1-600
Wait Time GG
Breaker Hardware 156 Float R/W Gen Open Pulse Sec 0.01-5
Time GG
Breaker Hardware 156 Float R/W Gen Close Pulse Sec 0.01-5
Time GG
Bus Condition Detection 158 Float R/W Dead Gen \% 0 - 600000
(Gen Sensing) Threshold GG
Bus Condition Detection 158 Float R/W Dead Gen Sec 0.1-600
(Gen Sensing) Time Delay GG
Bus Condition Detection 158 Float R/W Gen Stable Over \ 10 - 600000
(Gen Sensing) Voltage Pickup GG
Bus Condition Detection 158 Float R/W Gen Stable Over \% 10 - 600000
(Gen Sensing) Voltage Dropout GG
Bus Condition Detection 158 Float R/W Gen Stable Under \% 10 - 600000
(Gen Sensing) Voltage Pickup GG
Bus Condition Detection 158 Float R/W Gen Stable Under \ 10 - 600000
(Gen Sensing) Voltage Dropout GG
Bus Condition Detection 158 Float R/W Gen Stable Hz 46 - 64
(Gen Sensing) Over Frequency
Pickup GG
Bus Condition Detection 158 Float R/W Gen Stable Hz 46 - 64
(Gen Sensing) Over Frequency
Dropout GG
Bus Condition Detection 158 Float R/W Gen Stable Hz 46 - 64
(Gen Sensing) Under Frequency
Pickup GG
Bus Condition Detection 158 Float R/W Gen Stable Hz 46 - 64
(Gen Sensing) Under Frequency
Dropout GG
Bus Condition Detection 158 Float R/W Gen Stable Activation Sec 0.1-600
(Gen Sensing) Delay GG
Bus Condition Detection 158 Float R/W Gen Failed Activation Sec 0.1 -600
(Gen Sensing) Delay GG
Bus Condition Detection 158 Float R/W Gen Stable Low Line No Unit 0.001-3

(Gen Sensing)

Scale Factor GG
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Bus Condition Detection 158 Float R/W Gen Stable Alternate No Unit 0.001 - 100
(Gen Sensing) Frequency
Scale Factor GG
Bus Condition Detection 160 Float R/W Dead Bus \% 0 - 600000
(Bus Sensing) Threshold GG
Bus Condition Detection 160 Float R/W Dead Bus Sec 0.1 - 600
(Bus Sensing) Time Delay GG
Bus Condition Detection 160 Float R/W Bus S table \Y 10 - 600000
(Bus Sensing) Over Voltage
Pickup GG
Bus Condition Detection 160 Float R/W Bus Stable \Y 10 - 600000
(Bus Sensing) Over Voltage
Dropout GG
Bus Condition Detection 160 Float R/W Bus Stable \Y 10 - 600000
(Bus Sensing) Under Voltage
Pickup GG
Bus Condition Detection 160 Float R/W Bus Stable \% 10 - 600000
(Bus Sensing) Under Voltage
Dropout GG
Bus Condition Detection 160 Float R/W Bus Stable Hz 46 - 64
(Bus Sensing) Over Frequency
Pickup GG
Bus Condition Detection 160 Float R/W Bus Stable Hz 46 - 64
(Bus Sensing) Over Frequency
Dropout GG
Bus Condition Detection 160 Float R/W Bus Stable Hz 46 - 64
(Bus Sensing) Under Frequency
Pickup GG
Bus Condition Detection 160 Float R/W Bus Stable Hz 46 - 64
(Bus Sensing) Under Frequency
Dropout GG
Bus Condition Detection 160 Float R/W Bus Stable Activation Sec 0.1 - 600
(Bus Sensing) Delay GG
Bus Condition Detection 160 Float R/W Bus Failed Activation Sec 0.1-600
(Bus Sensing) Delay GG
Bus Condition Detection 160 Float R/W Bus Stable Low Line No Unit 0.001-3
(Bus Sensing) Scale Factor GG
Bus Condition Detection 160 Float R/W Bus Stable Alternate No Unit 0.001 - 100
(Bus Sensing) Frequency Scale
Factor GG
Governor Bias Control 161 UINT32 | RW Control Contact No Unit Continuous=0 Proportional=1
Type GG
Governor Bias Control 162 Float R/W Correction Pulse Sec 0-99.9
Width GG
Governor Bias Control 162 Float R/W Correction Pulse Sec 0-99.9
Interval GG
Gen Undervoltage 163 UINT32 | R/W Mode PP No Unit Disabled=0 Enabled=1
Gen Undervoltage 163 UINT32 | RW Mode PS No Unit Disabled=0 Enabled=1
Gen Undervoltage 164 Float R/W Pickup PP \% 1-600000
Gen Undervoltage 164 Float R/W Time Delay PP ms 100 - 60000
Gen Undervoltage 164 Float R/W Pickup PS \Y 1-600000
Gen Undervoltage 164 Float R/W Time Delay PS ms 100 - 60000
Gen Undervoltage 165 UINT32 | RW Mode PP No Unit Disabled=0 Enabled=1
Gen Undervoltage 165 UINT32 | RW Mode PS No Unit Disabled=0 Enabled=1
Gen Undervoltage 166 Float R/W Pickup PP \Y 0 - 600000
Gen Undervoltage 166 Float R/W Time Delay PP ms 100 - 60000
Gen Undervoltage 166 Float R/W Pickup PS \Y 0 - 600000
Gen Undervoltage 166 Float R/W Time Delay PS ms 100 - 60000
Loss of Sensing 167 UINT32 | RW Mode GG No Unit Disabled=0 Enabled=1
Loss of Sensing 167 UINT32 | RW Sys Option No Sense To No Unit Disabled=0 Enabled=1

Manual Mode GG
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Instance Name Inst. # Type RW Key Name Unit Range
Loss of Sensing 168 Float R/W Time Delay GG Sec 0-30
Loss of Sensing 168 Float R/W Voltage Balanced % 0-100
Level GG
Loss of Sensing 168 Float R/W Voltage Unbalanced Level % 0-100
GG
810 169 UINT32 | RW Mode PP No Unit Disabled=0 Over=1
810 169 UINT32 | RW Mode PS No Unit Disabled=0 Over=1
810 170 Float R/W Pickup PP Hz 30-70
810 170 Float R/W Time Delay PP ms 100 - 300000
810 170 Float R/W Pickup PS Hz 30-70
810 170 Float R/W Time Delay PS ms 100 - 300000
810 170 Float R/W Voltage Inhibit PP % 5-100
810 170 Float R/W Voltage Inhibit PS % 5-100
81U 171 UINT32 | RW Mode PP No Unit Disabled=0 Under=2
81U 171 UINT32 | RW Mode PS No Unit Disabled=0 Under=2
81U 172 Float R/W Pickup PP Hz 30-70
81U 172 Float R/W Time Delay PP ms 100 - 300000
81U 172 Float R/W Voltage Inhibit PP % 5-100
81U 172 Float R/W Pickup PS Hz 30-70
81U 172 Float R/W Time Delay PS ms 5 - 300000
81U 172 Float R/W Voltage Inhibit PS % 50 - 100
Reverse Power 173 UINT32 | RW Mode PP No Unit Disabled=0 Enabled=4
Reverse Power 173 UINT32 | RW Mode PS No Unit Disabled=0 Enabled=4
Reverse Power 174 Float R/W Pickup PP % 0-150
Reverse Power 174 Float R/W Pickup PS % 0-150
Reverse Power 174 Float R/W Time Delay PP ms 0 - 300000
Reverse Power 174 Float R/W Time Delay PS ms 0 - 300000
Loss of Excitation 175 UINT32 | RW Mode PP No Unit Disabled=0 Enabled=1
Loss of Excitation 175 UINT32 | RW Mode PS No Unit Disabled=0 Enabled=1
Loss of Excitation 176 Float R/W Pickup PP % 0-150
Loss of Excitation 176 Float R/W Time Delay PP ms 0 - 300000
Loss of Excitation 176 Float R/W Pickup PS % 0-150
Loss of Excitation 176 Float R/W Time Delay PS ms 0 - 300000
Field Overvoltage 177 UINT32 | RW Mode PP No Unit Disabled=0 Enabled=1
Field Overvoltage 177 UINT32 | RW Mode PS No Unit Disabled=0 Enabled=1
Field Overvoltage 178 Float R/W Pickup PP \% 1-325
Field Overvoltage 178 Float R/W Time Delay PP ms 200 - 30000
Field Overvoltage 178 Float R/W Pickup PS \% 1-325
Field Overvoltage 178 Float R/W Time Delay PS ms 200 - 30000
Field Overcurrent 179 UINT32 | RW Mode PP No Unit Disabled=0 Enabled=1
Field Overcurrent 179 UINT32 | RW Mode PS No Unit Disabled=0 Enabled=1
Field Overcurrent 180 Float R/W Pickup PP Amp 0-22
Field Overcurrent 180 Float R/W Time Delay PP ms 5000 - 60000
Field Overcurrent 180 Float R/W Pickup PS Amp 0-22
Field Overcurrent 180 Float R/W Time Delay PS ms 5000 - 60000
Power Input Failure 181 UINT32 | RW Mode GG No Unit Disabled=0 Enabled=1
Power Input Failure 182 Float R/W Time Delay GG Sec 0-10
Exciter Diode Monitor 183 UINT32 R/W Exciter Open No Unit Disabled=0 Enabled=1
Diode Enable GG
Exciter Diode Monitor 183 UINT32 | RW Exciter Shorted No Unit Disabled=0 Enabled=1

Diode Enable GG
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Instance Name Inst. # Type RW Key Name Unit Range
Exciter Diode Monitor 184 Float R/W Exciter Diode Inhibit % 0-100
Threshold GG
Exciter Diode Monitor 184 Float R/W Exciter Open % 0-100
Diode Pickup GG
Exciter Diode Monitor 184 Float R/W Exciter Open Diode Sec 10 - 60
Time Delay GG
Exciter Diode Monitor 184 Float R/W Exciter Shorted % 0-100
Diode Pickup GG
Exciter Diode Monitor 184 Float R/W Exciter Shorted Diode Sec 5-30
Time Delay GG
Exciter Diode Monitor 184 Float R/W Exciter Pole Ratio GG No Unit 1-10
Sync Check 185 UINT32 | RW Mode GG No Unit Disabled=0 Enabled=1
Sync Check 186 Float R/W Phase Angle GG Deg 1-99
Sync Check 186 Float R/W Slip Freq GG Hz 0.01-0.5
Sync Check 186 Float R/W Volt Mag Error % 0.1-50
Percent GG
Config Protection 1 187 UINT32 | RW Param Selection GG No Unit Gen VAB=0 Gen VBC=1 Gen
VCA=2 Gen V Average=3 Bus
Freq=4 Bus VAB=5 Bus VBC=6
Bus VCA=7 Gen Freq=8 Gen PF=9
KWH=10 KVARH=11 Gen IA=12
Gen IB=13 Gen IC=14 Gen |
Average=15 KW Total=16 KVA
Total=17 KVAR Total=18 EDM
Ripple=19 Exciter Field Voltage=20
Exciter Field Current=21 Auxiliary
Input Voltage=22 Auxiliary Input
Current (mA)=23 Setpoint
Position=24 Tracking Error=25 Neg
Seq V=26 Neg Seq |1=27 Pos Seq
V=28 Pos Seq |=29 PSS
Output=30 Analog Input 1=31
Analog Input 2=32 Analog Input
3=33 Analog Input 4=34 Analog
Input 5=35 Analog Input 6=36
Analog Input 7=37 Analog Input
8=38 RTD Input 1=39 RTD Input
2=40 RTD Input 3=41 RTD Input
4=42 RTD Input 5=43 RTD Input
6=44 RTD Input 7=45 RTD Input
8=46 Thermocouple 1=47
Thermocouple 2=48 Power
Input=49 Network Load Share Error
Percent=50 Gen Scaled PF=51
APC Output=52 LVRT Output=53
Config Protection 1 187 UINT32 | RW Stop Mode Inhibit GG No Unit NO=0 YES=1
Config Protection 1 187 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 1 187 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 1 187 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 1 187 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 1 188 Float R/W Hysteresis GG % 0-100
Config Protection 1 188 Float R/W Arming Delay GG Sec 0-300
Config Protection 1 188 Float R/W Threshold 1 Pickup GG No Unit -999999 - 999999
Config Protection 1 188 Float R/W Threshold 1 Sec 0- 300
Activation Delay GG
Config Protection 1 188 Float R/W Threshold 2 Pickup GG No Unit -999999 - 999999
Config Protection 1 188 Float R/W Threshold 2 Sec 0-300
Activation Delay GG
Config Protection 1 188 Float R/W Threshold 3 Pickup GG No Unit -999999 - 999999
Config Protection 1 188 Float R/W Threshold 3 Sec 0- 300
Activation Delay GG
Config Protection 1 188 Float R/W Threshold 4 Pickup GG No Unit -999999 - 999999
Config Protection 1 188 Float R/W Threshold 4 Sec 0-300

Activation Delay GG
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Instance Name Inst. # Type RW Key Name Unit Range
Config Protection 2 189 UINT32 | RW Param Selection GG No Unit Gen VAB=0 Gen VBC=1 Gen
VCA=2 Gen V Average=3 Bus
Freq=4 Bus VAB=5 Bus VBC=6
Bus VCA=7 Gen Freq=8 Gen PF=9
KWH=10 KVARH=11 Gen IA=12
Gen IB=13 Gen IC=14 Gen |
Average=15 KW Total=16 KVA
Total=17 KVAR Total=18 EDM
Ripple=19 Exciter Field Voltage=20
Exciter Field Current=21 Auxiliary
Input Voltage=22 Auxiliary Input
Current (mA)=23 Setpoint
Position=24 Tracking Error=25 Neg
Seq V=26 Neg Seq |1=27 Pos Seq
V=28 Pos Seq I=29 PSS
Output=30 Analog Input 1=31
Analog Input 2=32 Analog Input
3=33 Analog Input 4=34 Analog
Input 5=35 Analog Input 6=36
Analog Input 7=37 Analog Input
8=38 RTD Input 1=39 RTD Input
2=40 RTD Input 3=41 RTD Input
4=42 RTD Input 5=43 RTD Input
6=44 RTD Input 7=45 RTD Input
8=46 Thermocouple 1=47
Thermocouple 2=48 Power
Input=49 Network Load Share Error
Percent=50 Gen Scaled PF=51
APC Output=52 LVRT Output=53
Config Protection 2 189 UINT32 | RW Stop Mode Inhibit GG No Unit NO=0 YES=1
Config Protection 2 189 UINT32 | RW Threshold 1Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 2 189 UINT32 | RW Threshold 2Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 2 189 UINT32 | RW Threshold 3Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 2 189 UINT32 | RW Threshold 4Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 2 190 Float R/W Hysteresis GG % 0-100
Config Protection 2 190 Float R/W Arming Delay GG Sec 0- 300
Config Protection 2 190 Float R/W Threshold1Pickup GG No Unit -999999 - 999999
Config Protection 2 190 Float R/W Threshold 1 Sec 0- 300
Activation Delay GG
Config Protection 2 190 Float R/W Threshold 2 Pickup GG No Unit -999999 - 999999
Config Protection 2 190 Float R/W Threshold 2 Sec 0- 300
Activation Delay GG
Config Protection 2 190 Float R/W Threshold 3 Pickup GG No Unit -999999 - 999999
Config Protection 2 190 Float R/W Threshold 3 Sec 0- 300
Activation Delay GG
Config Protection 2 190 Float R/W Threshold 4 Pickup GG No Unit -999999 - 999999
Config Protection 2 190 Float R/W Threshold 4 Sec 0- 300

Activation Delay GG
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Instance Name Inst. # Type RW Key Name Unit Range
Config Protection 3 191 UINT32 | RW Param Selection GG No Unit Gen VAB=0 Gen VBC=1 Gen
VCA=2 Gen V Average=3 Bus
Freq=4 Bus VAB=5 Bus VBC=6
Bus VCA=7 Gen Freq=8 Gen PF=9
KWH=10 KVARH=11 Gen IA=12
Gen IB=13 Gen IC=14 Gen |
Average=15 KW Total=16 KVA
Total=17 KVAR Total=18 EDM
Ripple=19 Exciter Field Voltage=20
Exciter Field Current=21 Auxiliary
Input Voltage=22 Auxiliary Input
Current (mA)=23 Setpoint
Position=24 Tracking Error=25 Neg
Seq V=26 Neg Seq |1=27 Pos Seq
V=28 Pos Seq I=29 PSS
Output=30 Analog Input 1=31
Analog Input 2=32 Analog Input
3=33 Analog Input 4=34 Analog
Input 5=35 Analog Input 6=36
Analog Input 7=37 Analog Input
8=38 RTD Input 1=39 RTD Input
2=40 RTD Input 3=41 RTD Input
4=42 RTD Input 5=43 RTD Input
6=44 RTD Input 7=45 RTD Input
8=46 Thermocouple 1=47
Thermocouple 2=48 Power
Input=49 Network Load Share Error
Percent=50 Gen Scaled PF=51
APC Output=52 LVRT Output=53
Config Protection 3 191 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Config Protection 3 191 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 3 191 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 3 191 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 3 191 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 3 192 Float R/W Hysteresis GG % 0-100
Config Protection 3 192 Float R/W Arming Delay GG Sec 0- 300
Config Protection 3 192 Float R/W Threshold 1 Pickup GG No Unit -999999 - 999999
Config Protection 3 192 Float R/W Threshold 1 Sec 0- 300
Activation Delay GG
Config Protection 3 192 Float R/W Threshold 2 Pickup GG No Unit -999999 - 999999
Config Protection 3 192 Float R/W Threshold 2 Sec 0- 300
Activation Delay GG
Config Protection 3 192 Float R/W Threshold 3 Pickup GG No Unit -999999 - 999999
Config Protection 3 192 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Config Protection 3 192 Float R/W Threshold 4 Pickup GG No Unit -999999 - 999999
Config Protection 3 192 Float R/W Threshold 4 Sec 0- 300

Activation Delay GG
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Instance Name Inst. # Type RW Key Name Unit Range
Config Protection 4 193 UINT32 | RW Param Selection GG No Unit Gen VAB=0 Gen VBC=1 Gen
VCA=2 Gen V Average=3 Bus
Freq=4 Bus VAB=5 Bus VBC=6
Bus VCA=7 Gen Freq=8 Gen PF=9
KWH=10 KVARH=11 Gen IA=12
Gen IB=13 Gen IC=14 Gen |
Average=15 KW Total=16 KVA
Total=17 KVAR Total=18 EDM
Ripple=19 Exciter Field Voltage=20
Exciter Field Current=21 Auxiliary
Input Voltage=22 Auxiliary Input
Current (mA)=23 Setpoint
Position=24 Tracking Error=25 Neg
Seq V=26 Neg Seq |1=27 Pos Seq
V=28 Pos Seq I=29 PSS
Output=30 Analog Input 1=31
Analog Input 2=32 Analog Input
3=33 Analog Input 4=34 Analog
Input 5=35 Analog Input 6=36
Analog Input 7=37 Analog Input
8=38 RTD Input 1=39 RTD Input
2=40 RTD Input 3=41 RTD Input
4=42 RTD Input 5=43 RTD Input
6=44 RTD Input 7=45 RTD Input
8=46 Thermocouple 1=47
Thermocouple 2=48 Power
Input=49 Network Load Share Error
Percent=50 Gen Scaled PF=51
APC Output=52 LVRT Output=53
Config Protection 4 193 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Config Protection 4 193 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 4 193 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 4 193 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 4 193 UINT32 | RW Threshold4 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 4 194 Float R/W Hysteresis GG % 0-100
Config Protection 4 194 Float R/W Arming Delay GG Sec 0- 300
Config Protection 4 194 Float R/W Threshold 1 Pickup GG No Unit -999999 - 999999
Config Protection 4 194 Float R/W Threshold 1 Sec 0- 300
Activation Delay GG
Config Protection 4 194 Float R/W Threshold 2 Pickup GG No Unit -999999 - 999999
Config Protection 4 194 Float R/W Threshold 2 Sec 0- 300
Activation Delay GG
Config Protection 4 194 Float R/W Threshold 3 Pickup GG No Unit -999999 - 999999
Config Protection 4 194 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Config Protection 4 194 Float R/W Threshold 4 Pickup GG No Unit -999999 - 999999
Config Protection 4 194 Float R/W Threshold 4 Sec 0- 300

Activation Delay GG
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Instance Name Inst. # Type RW Key Name Unit Range
Config Protection 5 195 UINT32 | RW Param Selection GG No Unit Gen VAB=0 Gen VBC=1 Gen
VCA=2 Gen V Average=3 Bus
Freq=4 Bus VAB=5 Bus VBC=6
Bus VCA=7 Gen Freq=8 Gen PF=9
KWH=10 KVARH=11 Gen IA=12
Gen IB=13 Gen IC=14 Gen |
Average=15 KW Total=16 KVA
Total=17 KVAR Total=18 EDM
Ripple=19 Exciter Field Voltage=20
Exciter Field Current=21 Auxiliary
Input Voltage=22 Auxiliary Input
Current (mA)=23 Setpoint
Position=24 Tracking Error=25 Neg
Seq V=26 Neg Seq |1=27 Pos Seq
V=28 Pos Seq I=29 PSS
Output=30 Analog Input 1=31
Analog Input 2=32 Analog Input
3=33 Analog Input 4=34 Analog
Input 5=35 Analog Input 6=36
Analog Input 7=37 Analog Input
8=38 RTD Input 1=39 RTD Input
2=40 RTD Input 3=41 RTD Input
4=42 RTD Input 5=43 RTD Input
6=44 RTD Input 7=45 RTD Input
8=46 Thermocouple 1=47
Thermocouple 2=48 Power
Input=49 Network Load Share Error
Percent=50 Gen Scaled PF=51
APC Output=52 LVRT Output=53
Config Protection 5 195 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Config Protection 5 195 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 5 195 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 5 195 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 5 195 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 5 196 Float R/W Hysteresis GG % 0-100
Config Protection 5 196 Float R/W Arming Delay GG Sec 0- 300
Config Protection 5 196 Float R/W Threshold 1 Pickup GG No Unit -999999 - 999999
Config Protection 5 196 Float R/W Threshold 1 Sec 0- 300
Activation Delay GG
Config Protection 5 196 Float R/W Threshold 2 Pickup GG No Unit -999999 - 999999
Config Protection 5 196 Float R/W Threshold 2 Sec 0- 300
Activation Delay GG
Config Protection 5 196 Float R/W Threshold 3 Pickup GG No Unit -999999 - 999999
Config Protection 5 196 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Config Protection 5 196 Float R/W Threshold 4 Pickup GG No Unit -999999 - 999999
Config Protection 5 196 Float R/W Threshold 4 Sec 0- 300

Activation Delay GG
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Instance Name Inst. # Type RW Key Name Unit Range
Config Protection 6 197 UINT32 | RW Param Selection GG No Unit Gen VAB=0 Gen VBC=1 Gen
VCA=2 Gen V Average=3 Bus
Freq=4 Bus VAB=5 Bus VBC=6
Bus VCA=7 Gen Freq=8 Gen PF=9
KWH=10 KVARH=11 Gen IA=12
Gen IB=13 Gen IC=14 Gen |
Average=15 KW Total=16 KVA
Total=17 KVAR Total=18 EDM
Ripple=19 Exciter Field Voltage=20
Exciter Field Current=21 Auxiliary
Input Voltage=22 Auxiliary Input
Current (mA)=23 Setpoint
Position=24 Tracking Error=25 Neg
Seq V=26 Neg Seq |1=27 Pos Seq
V=28 Pos Seq I=29 PSS
Output=30 Analog Input 1=31
Analog Input 2=32 Analog Input
3=33 Analog Input 4=34 Analog
Input 5=35 Analog Input 6=36
Analog Input 7=37 Analog Input
8=38 RTD Input 1=39 RTD Input
2=40 RTD Input 3=41 RTD Input
4=42 RTD Input 5=43 RTD Input
6=44 RTD Input 7=45 RTD Input
8=46 Thermocouple 1=47
Thermocouple 2=48 Power
Input=49 Network Load Share Error
Percent=50 Gen Scaled PF=51
APC Output=52 LVRT Output=53
Config Protection 6 197 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Config Protection 6 197 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 6 197 UINT32 | RW Threshold 2Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 6 197 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 6 197 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 6 198 Float R/W Hysteresis GG % 0-100
Config Protection 6 198 Float R/W Arming Delay GG Sec 0- 300
Config Protection 6 198 Float R/W Threshold 1 Pickup GG No Unit -999999 - 999999
Config Protection 6 198 Float R/W Threshold 1 Sec 0- 300
Activation Delay GG
Config Protection 6 198 Float R/W Threshold 2 Pickup GG No Unit -999999 - 999999
Config Protection 6 198 Float R/W Threshold 2 Sec 0- 300
Activation Delay GG
Config Protection 6 198 Float R/W Threshold 3 Pickup GG No Unit -999999 - 999999
Config Protection 6 198 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Config Protection 6 198 Float R/W Threshold 4 Pickup GG No Unit -999999 - 999999
Config Protection 6 198 Float R/W Threshold 4 Sec 0- 300

Activation Delay GG
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29-37

Instance Name

Inst. #

Type

RW

Key Name

Unit

Range

Config Protection 7

199

UINT32

R/W

Param Selection GG

No Unit

Gen VAB=0 Gen VBC=1 Gen
VCA=2 Gen V Average=3 Bus
Freq=4 Bus VAB=5 Bus VBC=6
Bus VCA=7 Gen Freq=8 Gen PF=9
KWH=10 KVARH=11 Gen IA=12
Gen IB=13 Gen IC=14 Gen |
Average=15 KW Total=16 KVA
Total=17 KVAR Total=18 EDM
Ripple=19 Exciter Field Voltage=20
Exciter Field Current=21 Auxiliary
Input Voltage=22 Auxiliary Input
Current (mA)=23 Setpoint
Position=24 Tracking Error=25 Neg
Seq V=26 Neg Seq |1=27 Pos Seq
V=28 Pos Seq I=29 PSS
Output=30 Analog Input 1=31
Analog Input 2=32 Analog Input
3=33 Analog Input 4=34 Analog
Input 5=35 Analog Input 6=36
Analog Input 7=37 Analog Input
8=38 RTD Input 1=39 RTD Input
2=40 RTD Input 3=41 RTD Input
4=42 RTD Input 5=43 RTD Input
6=44 RTD Input 7=45 RTD Input
8=46 Thermocouple 1=47
Thermocouple 2=48 Power
Input=49 Network Load Share Error
Percent=50 Gen Scaled PF=51
APC Output=52 LVRT Output=53

Config Protection 7

199

UINT32

R/W

Stop Mode Inhibit GG

No Unit

No=0 Yes=1

Config Protection 7

199

UINT32

R/W

Threshold1 Type GG

No Unit

Disabled=0 Over=1 Under=2

Config Protection 7

199

UINT32

R/W

Threshold 2 Type GG

No Unit

Disabled=0 Over=1 Under=2

Config Protection 7

199

UINT32

R/W

Threshold 3 Type GG

No Unit

Disabled=0 Over=1 Under=2

Config Protection 7

199

UINT32

R/W

Threshold 4Type GG

No Unit

Disabled=0 Over=1 Under=2

Config Protection 7

200

Float

R/W

Hysteresis GG

%

0-100

Config Protection 7

200

Float

R/W

Arming Delay GG

Sec

0-300

Config Protection 7

200

Float

R/W

Threshold 1 Pickup GG

No Unit

-999999 - 999999

Config Protection 7

200

Float

R/W

Threshold 1
Activation Delay GG

Sec

0-300

Config Protection 7

200

Float

R/W

Threshold 2 Pickup GG

No Unit

-999999 - 999999

Config Protection 7

200

Float

R/W

Threshold 2
Activation Delay GG

Sec

0-300

Config Protection 7

200

Float

R/W

Threshold 3 Pickup GG

No Unit

-999999 - 999999

Config Protection 7

200

Float

R/W

Threshold 3
Activation Delay GG

Sec

0-300

Config Protection 7

200

Float

R/W

Threshold 4 Pickup GG

No Unit

-999999 - 999999

Config Protection 7

200

Float

R/W

Threshold 4
Activation Delay GG

Sec

0-300
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Instance Name Inst. # Type RW Key Name Unit Range
Config Protection 8 201 UINT32 | RW Param Selection GG No Unit Gen VAB=0 Gen VBC=1 Gen
VCA=2 Gen V Average=3 Bus
Freq=4 Bus VAB=5 Bus VBC=6
Bus VCA=7 Gen Freq=8 Gen PF=9
KWH=10 KVARH=11 Gen IA=12
Gen IB=13 Gen IC=14 Gen |
Average=15 KW Total=16 KVA
Total=17 KVAR Total=18 EDM
Ripple=19 Exciter Field Voltage=20
Exciter Field Current=21 Auxiliary
Input Voltage=22 Auxiliary Input
Current (mA)=23 Setpoint
Position=24 Tracking Error=25 Neg
Seq V=26 Neg Seq |1=27 Pos Seq
V=28 Pos Seq I=29 PSS
Output=30 Analog Input 1=31
Analog Input 2=32 Analog Input
3=33 Analog Input 4=34 Analog
Input 5=35 Analog Input 6=36
Analog Input 7=37 Analog Input
8=38 RTD Input 1=39 RTD Input
2=40 RTD Input 3=41 RTD Input
4=42 RTD Input 5=43 RTD Input
6=44 RTD Input 7=45 RTD Input
8=46 Thermocouple 1=47
Thermocouple 2=48 Power
Input=49 Network Load Share Error
Percent=50 Gen Scaled PF=51
APC Output=52 LVRT Output=53
Config Protection 8 201 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Config Protection 8 201 UINT32 | RW Threshold 1Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 8 201 UINT32 | RW Threshold Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 8 201 UINT32 | RW Threshold Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 8 201 UINT32 | RW Threshold Type GG No Unit Disabled=0 Over=1 Under=2
Config Protection 8 202 Float R/W Hysteresis GG % 0-100
Config Protection 8 202 Float R/W Arming Delay GG Sec 0- 300
Config Protection 8 202 Float R/W Threshold 1 Pickup GG No Unit -999999 - 999999
Config Protection 8 202 Float R/W Threshold 1 Sec 0- 300
Activation Delay GG
Config Protection 8 202 Float R/W Threshold 2 Pickup GG No Unit -999999 - 999999
Config Protection 8 202 Float R/W Threshold 2 Sec 0- 300
Activation Delay
Config Protection 8 202 Float R/W Threshold 3 Pickup GG No Unit -999999 - 999999
Config Protection 8 202 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Config Protection 8 202 Float R/W Threshold 4 Pickup GG No Unit -999999 - 999999
Config Protection 8 202 Float R/W Threshold Sec 0- 300
Activation Delay GG
Remote Analog In 1 203 UINT32 | RW Stop Mode Inhibit GG No Unit NO=0 YES=1
Remote Analog In 1 203 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 1 203 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 1 203 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 1 203 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 1 203 UINT32 | RW Type GG No Unit Voltage=0 Current=1
Remote Analog In 1 204 Float R/W Hysteresis GG % 0-100
Remote Analog In 1 204 Float R/W Arming Delay GG Sec 0- 300
Remote Analog In 1 204 Float R/W Threshold 1 Pickup GG No Unit -9999 - 9999
Remote Analog In 1 204 Float R/W Threshold 1 Sec 0-300
Activation Delay GG
Remote Analog In 1 204 Float R/W Threshold 2 Pickup GG No Unit -9999 - 9999
Remote Analog In 1 204 Float R/W Threshold 2 Sec 0-300
Activation Delay GG
Remote Analog In 1 204 Float R/W Threshold 3 Pickup GG No Unit -9999 - 9999
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Instance Name Inst. # Type RW Key Name Unit Range
Remote Analog In 1 204 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Remote Analog In 1 204 Float R/W Threshold 4 Pickup GG No Unit -9999 - 9999
Remote Analog In 1 204 Float R/W Threshold 4 Sec 0-300
Activation Delay GG
Remote Analog In 1 204 Float R/W Param Min GG No Unit -9999 - 9999
Remote Analog In 1 204 Float R/W Param Max GG No Unit -9999 - 9999
Remote Analog In 1 204 Float R/W Current Min GG mA 4-20
Remote Analog In 1 204 Float R/W Current Max GG mA 4-20
Remote Analog In 1 204 Float R/W Voltage Min GG \Y 0-10
Remote Analog In 1 204 Float R/W Voltage Max GG \Y 0-10
Remote Analog In 2 205 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote Analog In 2 205 UINT32 | RW Threshold1Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 2 205 UINT32 | RW Threshold2Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 2 205 UINT32 | RW Threshold3Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 2 205 UINT32 | RW Threshold4Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 2 205 UINT32 | RW Type GG No Unit Voltage=0 Current=1
Remote Analog In 2 206 Float R/W Hysteresis GG % 0-100
Remote Analog In 2 206 Float R/W Arming Delay GG Sec 0-300
Remote Analog In 2 206 Float R/W Threshold 1 Pickup GG No Unit -9999 - 9999
Remote Analog In 2 206 Float R/W Threshold 1 Sec 0- 300
Activation Delay GG
Remote Analog In 2 206 Float R/W Threshold 2 Pickup GG No Unit -9999 - 9999
Remote Analog In 2 206 Float R/W Threshold 2 Sec 0- 300
Activation Delay GG
Remote Analog In 2 206 Float R/W Threshold 3 Pickup GG No Unit -9999 - 9999
Remote Analog In 2 206 Float R/W Threshold 3 Sec 0- 300
Activation Delay GG
Remote Analog In 2 206 Float R/W Threshold 4 Pickup GG No Unit -9999 - 9999
Remote Analog In 2 206 Float R/W Threshold 4 Sec 0- 300
Activation Delay GG
Remote Analog In 2 206 Float R/W Param Min GG No Unit -9999 - 9999
Remote Analog In 2 206 Float R/W Param Max GG No Unit -9999 - 9999
Remote Analog In 2 206 Float R/W Current Min GG mA 4-20
Remote Analog In 2 206 Float R/W Current Max GG mA 4-20
Remote Analog In 2 206 Float R/W Voltage Min GG \% 0-10
Remote Analog In 2 206 Float R/W Voltage Max GG \% 0-10
Remote Analog In 3 207 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote Analog In 3 207 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 3 207 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 3 207 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 3 207 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 3 207 UINT32 | RW Type GG No Unit Voltage=0 Current=1
Remote Analog In 3 208 Float R/W Hysteresis GG % 0-100
Remote Analog In 3 208 Float R/W Arming Delay GG Sec 0- 300
Remote Analog In 3 208 Float R/W Threshold 1 Pickup GG No Unit -9999 - 9999
Remote Analog In 3 208 Float R/W Threshold 1 Sec 0-300
Activation Delay GG
Remote Analog In 3 208 Float R/W Threshold 2 Pickup GG No Unit -9999 - 9999
Remote Analog In 3 208 Float R/W Threshold 2 Sec 0-300
Activation Delay GG
Remote Analog In 3 208 Float R/W Threshold 3 Pickup GG No Unit -9999 - 9999
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Remote Analog In 3 208 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Remote Analog In 3 208 Float R/W Threshold 4 Pickup GG No Unit -9999 - 9999
Remote Analog In 3 208 Float R/W Threshold 4 Sec 0-300
Activation Delay GG
Remote Analog In 3 208 Float R/W Param Min GG No Unit -9999 - 9999
Remote Analog In 3 208 Float R/W Param Max GG No Unit -9999 - 9999
Remote Analog In 3 208 Float R/W Current Min GG mA 4-20
Remote Analog In 3 208 Float R/W Current Max GG mA 4-20
Remote Analog In 3 208 Float R/W Voltage Min GG \Y 0-10
Remote Analog In 3 208 Float R/W Voltage Max GG \Y 0-10
Remote Analog In 4 209 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote Analog In 4 209 UINT32 | RW Threshold 1Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 4 209 UINT32 | RW Threshold 2Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 4 209 UINT32 | RW Threshold 3Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 4 209 UINT32 | RW Threshold 4Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 4 209 UINT32 | RW Type GG No Unit Voltage=0 Current=1
Remote Analog In 4 210 Float R/W Hysteresis GG % 0-100
Remote Analog In 4 210 Float R/W Arming Delay GG Sec 0-300
Remote Analog In 4 210 Float R/W Threshold 1 Pickup GG No Unit -9999 - 9999
Remote Analog In 4 210 Float R/W Threshold 1 Sec 0- 300
Activation Delay GG
Remote Analog In 4 210 Float R/W Threshold 2 Pickup GG No Unit -9999 - 9999
Remote Analog In 4 210 Float R/W Threshold 2 Sec 0- 300
Activation Delay GG
Remote Analog In 4 210 Float R/W Threshold 3 Pickup GG No Unit -9999 - 9999
Remote Analog In 4 210 Float R/W Threshold 3 Sec 0- 300
Activation Delay GG
Remote Analog In 4 210 Float R/W Threshold 4 Pickup GG No Unit -9999 - 9999
Remote Analog In 4 210 Float R/W Threshold 4 Sec 0- 300
Activation Delay GG
Remote Analog In 4 210 Float R/W Param Min GG No Unit -9999 - 9999
Remote Analog In 4 210 Float R/W Param Max GG No Unit -9999 - 9999
Remote Analog In 4 210 Float R/W Current Min GG mA 4-20
Remote Analog In 4 210 Float R/W Current Max GG mA 4-20
Remote Analog In 4 210 Float R/W Voltage Min GG \% 0-10
Remote Analog In 4 210 Float R/W Voltage Max GG \% 0-10
Remote Analog In 5 211 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote Analog In 5 211 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 5 211 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 5 211 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 5 211 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 5 211 UINT32 | RW Type GG No Unit Voltage=0 Current=1
Remote Analog In 5 212 Float R/W Hysteresis GG % 0-100
Remote Analog In 5 212 Float R/W Arming Delay GG Sec 0- 300
Remote Analog In 5 212 Float R/W Threshold 1 Pickup GG No Unit -9999 - 9999
Remote Analog In 5 212 Float R/W Threshold 1 Sec 0-300
Activation Delay GG
Remote Analog In 5 212 Float R/W Threshold 2 Pickup GG No Unit -9999 - 9999
Remote Analog In 5 212 Float R/W Threshold 2 Sec 0-300
Activation Delay GG
Remote Analog In 5 212 Float R/W Threshold 3 Pickup GG No Unit -9999 - 9999
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Remote Analog In 5 212 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Remote Analog In 5 212 Float R/W ggeshokm Pickup No Unit -9999 - 9999
Remote Analog In 5 212 Float R/W Threshold 4 Sec 0-300
Activation Delay GG
Remote Analog In 5 212 Float R/W Param Min GG No Unit -9999 - 9999
Remote Analog In 5 212 Float R/W Param Max GG No Unit -9999 - 9999
Remote Analog In 5 212 Float R/W Current Min GG mA 4-20
Remote Analog In 5 212 Float R/W Current Max GG mA 4-20
Remote Analog In 5 212 Float R/W Voltage Min GG \Y 0-10
Remote Analog In 5 212 Float R/W Voltage Max GG \% 0-10
Remote Analog In 6 213 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote Analog In 6 213 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 6 213 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 6 213 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 6 213 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 6 213 UINT32 | RW Type GG No Unit Voltage=0 Current=1
Remote Analog In 6 214 Float R/W Hysteresis GG % 0-100
Remote Analog In 6 214 Float R/W Arming Delay GG Sec 0- 300
Remote Analog In 6 214 Float R/W Threshold 1 Pickup GG No Unit -9999 - 9999
Remote Analog In 6 214 Float R/W Threshold 1 Sec 0-300
Activation Delay GG
Remote Analog In 6 214 Float R/W Threshold 2 Pickup GG No Unit -9999 - 9999
Remote Analog In 6 214 Float R/W Threshold 2 Sec 0-300
Activation Delay GG
Remote Analog In 6 214 Float R/W Threshold 3 Pickup GG No Unit -9999 - 9999
Remote Analog In 6 214 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Remote Analog In 6 214 Float R/W Threshold 4 Pickup GG No Unit -9999 - 9999
Remote Analog In 6 214 Float R/W Threshold 4 Sec 0- 300
Activation Delay GG
Remote Analog In 6 214 Float R/W Param Min GG No Unit -9999 - 9999
Remote Analog In 6 214 Float R/W Param Max GG No Unit -9999 - 9999
Remote Analog In 6 214 Float R/W Current Min GG mA 4-20
Remote Analog In 6 214 Float R/W Current Max GG mA 4-20
Remote Analog In 6 214 Float R/W Voltage Min GG \Y 0-10
Remote Analog In 6 214 Float R/W Voltage Max GG \Y 0-10
Remote Analog In 7 215 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote Analog In 7 215 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 7 215 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 7 215 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 7 215 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 7 215 UINT32 | RW Type GG No Unit Voltage=0 Current=1
Remote Analog In 7 216 Float R/W Hysteresis GG % 0-100
Remote Analog In 7 216 Float R/W Arming Delay GG Sec 0-300
Remote Analog In 7 216 Float R/W Threshold 1 Pickup GG No Unit -9999 - 9999
Remote Analog In 7 216 Float R/W Threshold 1 Sec 0- 300
Activation Delay GG
Remote Analog In 7 216 Float R/W Threshold 2 Pickup GG No Unit -9999 - 9999
Remote Analog In 7 216 Float R/W Threshold 2 Sec 0- 300
Activation Delay GG
Remote Analog In 7 216 Float R/W Threshold 3 Pickup GG No Unit -9999 - 9999
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Remote Analog In 7 216 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Remote Analog In 7 216 Float R/W Threshold 4 Pickup GG No Unit -9999 - 9999
Remote Analog In 7 216 Float R/W Threshold 4 Sec 0-300
Activation Delay GG
Remote Analog In 7 216 Float R/W Param Min GG No Unit -9999 - 9999
Remote Analog In 7 216 Float R/W Param Max GG No Unit -9999 - 9999
Remote Analog In 7 216 Float R/W Current Min GG mA 4-20
Remote Analog In 7 216 Float R/W Current Max GG mA 4-20
Remote Analog In 7 216 Float R/W Voltage Min GG \Y 0-10
Remote Analog In 7 216 Float R/W Voltage Max GG \Y 0-10
Remote Analog In 8 217 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote Analog In 8 217 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 8 217 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 8 217 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 8 217 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote Analog In 8 217 UINT32 | RW Type GG No Unit Voltage=0 Current=1
Remote Analog In 8 218 Float R/W Hysteresis GG % 0-100
Remote Analog In 8 218 Float R/W Arming Delay GG Sec 0-300
Remote Analog In 8 218 Float R/W Threshold 1 Pickup GG No Unit -9999 - 9999
Remote Analog In 8 218 Float R/W Threshold 1 Sec 0- 300
Activation Delay GG
Remote Analog In 8 218 Float R/W Threshold 2 Pickup GG No Unit -9999 - 9999
Remote Analog In 8 218 Float R/W Threshold 2 Sec 0- 300
Activation Delay GG
Remote Analog In 8 218 Float R/W Threshold 3 Pickup GG No Unit -9999 - 9999
Remote Analog In 8 218 Float R/W Threshold 3 Sec 0- 300
Activation Delay GG
Remote Analog In 8 218 Float R/W Threshold 4 Pickup GG No Unit -9999 - 9999
Remote Analog In 8 218 Float R/W Threshold 4 Sec 0- 300
Activation Delay GG
Remote Analog In 8 218 Float R/W Param Min GG No Unit -9999 - 9999
Remote Analog In 8 218 Float R/W Param Max GG No Unit -9999 - 9999
Remote Analog In 8 218 Float R/W Current Min GG mA 4-20
Remote Analog In 8 218 Float R/W Current Max GG mA 4-20
Remote Analog In 8 218 Float R/W Voltage Min GG \% 0-10
Remote Analog In 8 218 Float R/W Voltage Max GG \% 0-10
Remote RTD In 1 219 UINT32 | RW Type GG No Unit 10 Ohm Cu=0 100 Ohm Pt=1
Remote RTD In 1 219 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote RTD In 1 219 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 1 219 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 1 219 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 1 219 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 1 220 Float R/W Cal Offset GG Deg F -99999 - 99999
Remote RTD In 1 220 Float R/W Hysteresis GG % 0-100
Remote RTD In 1 220 Float R/W Arming Delay GG Sec 0-300
Remote RTD In 1 220 Float R/W Threshold 1 Pickup GG Deg F -58 - 482
Remote RTD In 1 220 Float R/W Threshold 1 Sec 0-300
Activation Delay GG
Remote RTD In 1 220 Float R/W Threshold 2 Pickup GG Deg F -58 - 482
Remote RTD In 1 220 Float R/W Threshold 2 Sec 0-300
Activation Delay GG
Remote RTD In 1 220 Float R/W Threshold 3 Pickup GG Deg F -58 - 482
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Remote RTD In 1 220 Float R/W Threshold 3 Sec 0-300

Activation Delay GG
Remote RTD In 1 220 Float R/W Threshold 4 Pickup GG Deg F -58 - 482
Remote RTD In 1 220 Float R/W Threshold 4 Sec 0-300

Activation Delay GG
Remote RTD In 2 221 UINT32 | RW Type GG No Unit 10 Ohm Cu=0 100 Ohm Pt=1
Remote RTD In 2 221 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote RTD In 2 221 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 2 221 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 2 221 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 2 221 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 2 222 Float R/W Cal Offset GG Deg F -99999 - 99999
Remote RTD In 2 222 Float R/W Hysteresis GG % 0-100
Remote RTD In 2 222 Float R/W Arming Delay GG Sec 0-300
Remote RTD In 2 222 Float R/W Threshold 1 Pickup GG Deg F -58 - 482
Remote RTD In 2 222 Float R/W Threshold 1 Sec 0-300

Activation Delay GG
Remote RTD In 2 222 Float R/W Threshold 2 Pickup GG Deg F -58 - 482
Remote RTD In 2 222 Float R/W Threshold 2 Sec 0-300

Activation Delay GG
Remote RTD In 2 222 Float R/W Threshold 3 Pickup GG Deg F -58 - 482
Remote RTD In 2 222 Float R/W Threshold 3 Sec 0-300

Activation Delay GG
Remote RTD In 2 222 Float R/W Threshold 4 Pickup GG Deg F -58 - 482
Remote RTD In 2 222 Float R/W Threshold 4 Sec 0-300

Activation Delay GG
Remote RTD In 3 223 UINT32 | RW Type GG No Unit 10 Ohm Cu=0 100 Ohm Pt=1
Remote RTD In 3 223 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote RTD In 3 223 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 3 223 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 3 223 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 3 223 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 3 224 Float R/W Cal Offset GG Deg F -99999 - 99999
Remote RTD In 3 224 Float R/W Hysteresis GG % 0-100
Remote RTD In 3 224 Float R/W Arming Delay GG Sec 0- 300
Remote RTD In 3 224 Float R/W Threshold 1 Pickup GG Deg F -58 - 482
Remote RTD In 3 224 Float R/W Threshold 1 Sec 0-300

Activation Delay GG
Remote RTD In 3 224 Float R/W Threshold 2 Pickup GG Deg F -58 - 482
Remote RTD In 3 224 Float R/W Threshold 2 Sec 0-300

Activation Delay GG
Remote RTD In 3 224 Float R/W Threshold 3 Pickup GG Deg F -58 - 482
Remote RTD In 3 224 Float R/W Threshold 3 Sec 0-300

Activation Delay GG
Remote RTD In 3 224 Float R/W Threshold 4 Pickup GG Deg F -58 - 482
Remote RTD In 3 224 Float R/W Threshold 4 Sec 0-300

Activation Delay GG
Remote RTD In 4 225 UINT32 | RW Type GG No Unit 10 Ohm Cu=0 100 Ohm Pt=1
Remote RTD In 4 225 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote RTD In 4 225 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 4 225 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 4 225 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 4 225 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 4 226 Float R/W Cal Offset GG Deg F -99999 - 99999
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Remote RTD In 4 226 Float R/W Hysteresis GG % 0-100
Remote RTD In 4 226 Float R/W Arming Delay GG Sec 0-300
Remote RTD In 4 226 Float R/W Threshold 1 Pickup GG Deg F -58 - 482
Remote RTD In 4 226 Float R/W Threshold 1 Sec 0-300
Activation Delay GG
Remote RTD In 4 226 Float R/W Threshold 2 Pickup GG Deg F -58 - 482
Remote RTD In 4 226 Float R/W Threshold 2 Sec 0-300
Activation Delay GG
Remote RTD In 4 226 Float R/W Threshold 3 Pickup GG Deg F -58 - 482
Remote RTD In 4 226 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Remote RTD In 4 226 Float R/W Threshold 4 Pickup GG Deg F -58 - 482
Remote RTD In 4 226 Float R/W Threshold 4 Sec 0-300
Activation Delay GG
Remote RTD In 5 227 UINT32 | RW Type GG No Unit 10 Ohm Cu=0 100 Ohm Pt=1
Remote RTD In 5 227 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote RTD In 5 227 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 5 227 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 5 227 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 5 227 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 5 228 Float R/W Cal Offset GG Deg F -99999 - 99999
Remote RTD In 5 228 Float R/W Hysteresis GG % 0-100
Remote RTD In 5 228 Float R/W Arming Delay GG Sec 0- 300
Remote RTD In 5 228 Float R/W Threshold 1 Pickup GG Deg F -58 - 482
Remote RTD In 5 228 Float R/W Threshold 1 Sec 0-300
Activation Delay GG
Remote RTD In 5 228 Float R/W Threshold 2 Pickup GG Deg F -58 - 482
Remote RTD In 5 228 Float R/W Threshold 2 Sec 0-300
Activation Delay GG
Remote RTD In 5 228 Float R/W Threshold 3 Pickup GG Deg F -58 - 482
Remote RTD In 5 228 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Remote RTD In 5 228 Float R/W Threshold 4 Pickup GG Deg F -58 - 482
Remote RTD In 5 228 Float R/W Threshold 4 Sec 0-300
Activation Delay GG
Remote RTD In 6 229 UINT32 | RW Type GG No Unit 10 Ohm Cu=0 100 Ohm Pt=1
Remote RTD In 6 229 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote RTD In 6 229 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 6 229 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 6 229 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 6 229 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 6 230 Float R/W Cal Off set GG Deg F -99999 - 99999
Remote RTD In 6 230 Float R/W Hysteresis GG % 0-100
Remote RTD In 6 230 Float R/W Arming Delay GG Sec 0-300
Remote RTD In 6 230 Float R/W Threshold 1 Pickup GG Deg F -58 - 482
Remote RTD In 6 230 Float R/W Threshold 1 Sec 0-300
Activation Delay GG
Remote RTD In 6 230 Float R/W Threshold 2 Pickup GG Deg F -58 - 482
Remote RTD In 6 230 Float R/W Threshold 2 Sec 0-300
Activation Delay GG
Remote RTD In 6 230 Float R/W Threshold 3 Pickup GG Deg F -58 - 482
Remote RTD In 6 230 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Remote RTD In 6 230 Float R/W Threshold 4 Pickup GG Deg F -58 - 482
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Remote RTD In 6 230 Float R/W Threshold 4 Sec 0-300

Activation Delay GG
Remote RTD In 7 231 UINT32 | RW Type GG No Unit 10 Ohm Cu=0 100 Ohm Pt=1
Remote RTD In 7 231 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote RTD In 7 231 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 7 231 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 7 231 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 7 231 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 7 232 Float R/W Cal Offset GG Deg F -99999 - 99999
Remote RTD In 7 232 Float R/W Hysteresis GG % 0-100
Remote RTD In 7 232 Float R/W Arming Delay GG Sec 0- 300
Remote RTD In 7 232 Float R/W Threshold 1 Pickup GG Deg F -58 - 482
Remote RTD In 7 232 Float R/W Threshold 1 Sec 0-300

Activation Delay GG
Remote RTD In 7 232 Float R/W Threshold 2 Pickup GG Deg F -58 - 482
Remote RTD In 7 232 Float R/W Threshold 2 Sec 0-300

Activation Delay GG
Remote RTD In 7 232 Float R/W Threshold 3 Pickup GG Deg F -58 - 482
Remote RTD In 7 232 Float R/W Threshold 3 Sec 0-300

Activation Delay GG
Remote RTD In 7 232 Float R/W Threshold 4 Pickup GG Deg F -58 - 482
Remote RTD In 7 232 Float R/W Threshold 4 Sec 0-300

Activation Delay GG
Remote RTD In 8 233 UINT32 | RW Type GG No Unit 10 Ohm Cu=0 100 Ohm Pt=1
Remote RTD In 8 233 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote RTD In 8 233 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 8 233 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 8 233 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 8 233 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote RTD In 8 234 Float R/W Cal Offset GG Deg F -99999 - 99999
Remote RTD In 8 234 Float R/W Hysteresis GG % 0-100
Remote RTD In 8 234 Float R/W Arming Delay GG Sec 0- 300
Remote RTD In 8 234 Float R/W Threshold 1 Pickup GG Deg F -58 - 482
Remote RTD In 8 234 Float R/W Threshold 1 Sec 0-300

Activation Delay GG
Remote RTD In 8 234 Float R/W Threshold 2 Pickup GG Deg F -58 - 482
Remote RTD In 8 234 Float R/W Threshold 2 Sec 0-300

Activation Delay GG
Remote RTD In 8 234 Float R/W Threshold 3 Pickup GG Deg F -58 - 482
Remote RTD In 8 234 Float R/W Threshold 3 Sec 0-300

Activation Delay GG
Remote RTD In 8 234 Float R/W Threshold 4 Pickup GG Deg F -58 - 482
Remote RTD In 8 234 Float R/W Threshold 4 Sec 0-300

Activation Delay GG
Remote TC In 1 235 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote TC In 1 235 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote TC In 1 235 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote TC In 1 235 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote TC In 1 235 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote TC In 1 236 Float R/W Cal Offset GG Deg F -99999 - 99999
Remote TC In 1 236 Float R/W Hysteresis GG % 0-100
Remote TC In 1 236 Float R/W Arming Delay GG Sec 0-300
Remote TC In 1 236 Float R/W Threshold 1 Pickup GG Deg F 32 - 2507

DECS-250

PROFIBUS Communication



29-46 9440300990
Instance Name Inst. # Type RW Key Name Unit Range
Remote TC In 1 236 Float R/W Threshold 1 Sec 0-300
Activation Delay GG
Remote TC In 1 236 Float R/W Threshold 2 Pickup GG Deg F 32 -2507
Remote TC In 1 236 Float R/W Threshold 2 Sec 0-300
Activation Delay GG
Remote TC In 1 236 Float R/W Threshold 3 Pickup GG Deg F 32 -2507
Remote TC In 1 236 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Remote TC In 1 236 Float R/W Threshold 4 Pickup GG Deg F 32 -2507
Remote TC In 1 236 Float R/W Threshold 4 Sec 0-300
Activation Delay GG
Remote TC In 2 237 UINT32 | RW Stop Mode Inhibit GG No Unit No=0 Yes=1
Remote TC In 2 237 UINT32 | RW Threshold 1 Type GG No Unit Disabled=0 Over=1 Under=2
Remote TC In 2 237 UINT32 | RW Threshold 2 Type GG No Unit Disabled=0 Over=1 Under=2
Remote TC In 2 237 UINT32 | RW Threshold 3 Type GG No Unit Disabled=0 Over=1 Under=2
Remote TC In 2 237 UINT32 | RW Threshold 4 Type GG No Unit Disabled=0 Over=1 Under=2
Remote TC In 2 238 Float R/W Cal Offset GG Deg F -99999 - 99999
Remote TC In 2 238 Float R/W Hysteresis GG % 0-100
Remote TC In 2 238 Float R/W Arming Delay GG Sec 0- 300
Remote TC In 2 238 Float R/W Threshold 1 Pickup GG Deg F 32 - 2507
Remote TC In 2 238 Float R/W Threshold 1 Sec 0-300
Activation Delay GG
Remote TC In 2 238 Float R/W Threshold 2 Pickup GG Deg F 32 - 2507
Remote TC In 2 238 Float R/W Threshold 2 Sec 0-300
Activation Delay GG
Remote TC In 2 238 Float R/W Threshold 3 Pickup GG Deg F 32 -2507
Remote TC In 2 238 Float R/W Threshold 3 Sec 0-300
Activation Delay GG
Remote TC In 2 238 Float R/W Threshold 4 Pickup GG Deg F 32 -2507
Remote TC In 2 238 Float R/W Threshold 4 Sec 0-300
Activation Delay GG
Remote Analog Out 1 239 UINT32 | RW Param Selection GG No Unit Gen VAB=0 Gen VBC=1 Gen
VCA=2 Gen V Average=3 Bus
Freq=4 Bus VAB=5 Bus VBC=6
Bus VCA=7 Gen Freq=8 Gen PF=9
KWH=10 KVARH=11 Gen IA=12
Gen IB=13 Gen IC=14 Gen |
Average=15 KW Total=16 KVA
Total=17 KVAR Total=18 EDM
Ripple=19 Exciter Field Voltage=20
Exciter Field Current=21 Auxiliary
Input Voltage=22 Auxiliary Input
Current (mA)=23 Setpoint
Position=24 Tracking Error=25 Neg
Seq V=26 Neg Seq |=27 Pos Seq
V=28 Pos Seq 1=29 PSS
Output=30 Analog Input 1=31
Analog Input 2=32 Analog Input
3=33 Analog Input 4=34 Analog
Input 5=35 Analog Input 6=36
Analog Input 7=37 Analog Input
8=38 RTD Input 1=39 RTD Input
2=40 RTD Input 3=41 RTD Input
4=42 RTD Input 5=43 RTD Input
6=44 RTD Input 7=45 RTD Input
8=46 Thermocouple 1=47
Thermocouple 2=48
Remote Analog Out 1 239 UINT32 | RW Output Type GG No Unit Voltage=0 Current=1
Remote Analog Out 1 240 Float R/W Out of Range Sec 0- 300
Activation Delay GG
Remote Analog Out 1 240 Float R/W Param Min GG No Unit -99999 - 99999
Remote Analog Out 1 240 Float R/W Param Max GG No Unit -99999 - 99999
Remote Analog Out 1 240 Float R/W Current Min GG mA 4-20

PROFIBUS Communication
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Instance Name

Inst. #

Type

RW

Key Name

Unit

Range

Remote Analog Out 1

240

Float

R/W

Current Max GG

mA

4-20

Remote Analog Out 1

240

Float

R/W

Voltage Min GG

\

0-10

Remote Analog Out 1

240

Float

R/W

Voltage Max GG

\

0-10

Remote Analog Out 2

241

UINT32

R/W

Param Selection GG

No Unit

Gen VAB=0 Gen VBC=1 Gen
VCA=2 Gen V Average=3 Bus
Freq=4 Bus VAB=5 Bus VBC=6
Bus VCA=7 Gen Freq=8 Gen PF=9
KWH=10 KVARH=11 Gen IA=12
Gen IB=13 Gen IC=14 Gen |
Average=15 KW Total=16 KVA
Total=17 KVAR Total=18 EDM
Ripple=19 Exciter Field Voltage=20
Exciter Field Current=21 Auxiliary
Input Voltage=22 Auxiliary Input
Current (mA)=23 Setpoint
Position=24 Tracking Error=25 Neg
Seq V=26 Neg Seq |=27 Pos Seq
V=28 Pos Seq 1=29 PSS
Output=30 Analog Input 1=31
Analog Input 2=32 Analog Input
3=33 Analog Input 4=34 Analog
Input 5=35 Analog Input 6=36
Analog Input 7=37 Analog Input
8=38 RTD Input 1=39 RTD Input
2=40 RTD Input 3=41 RTD Input
4=42 RTD Input 5=43 RTD Input
6=44 RTD Input 7=45 RTD Input
8=46 Thermocouple 1=47
Thermocouple 2=48

Remote Analog Out 2

241

UINT32

R/W

Output Type GG

No Unit

Voltage=0 Current=1

Remote Analog Out 2

242

Float

R/W

Out of Range
Activation Delay GG

Sec

0-300

Remote Analog Out 2

242

Float

R/W

Param Min GG

No Unit

-99999 - 99999

Remote Analog Out 2

242

Float

R/W

Param Max GG

No Unit

-99999 - 99999

Remote Analog Out 2

242

Float

R/W

Current Min GG

mA

4-20

Remote Analog Out 2

242

Float

R/W

Current Max GG

mA

4-20

Remote Analog Out 2

242

Float

R/W

Voltage Min GG

\

0-10

Remote Analog Out 2

242

Float

R/W

Voltage Max GG

\

0-10

Remote Analog Out 3

243

UINT32

R/W

Param Selection GG

No Unit

Gen VAB=0 Gen VBC=1 Gen
VCA=2 Gen V Average=3 Bus
Freq=4 Bus VAB=5 Bus VBC=6
Bus VCA=7 Gen Freq=8 Gen PF=9
KWH=10 KVARH=11 Gen IA=12
Gen IB=13 Gen IC=14 Gen |
Average=15 KW Total=16 KVA
Total=17 KVAR Total=18 EDM
Ripple=19 Exciter Field Voltage=20
Exciter Field Current=21 Auxiliary
Input Voltage=22 Auxiliary Input
Current (mA)=23 Setpoint
Position=24 Tracking Error=25 Neg
Seq V=26 Neg Seq |=27 Pos Seq
V=28 Pos Seq 1=29 PSS
Output=30 Analog Input 1=31
Analog Input 2=32 Analog Input
3=33 Analog Input 4=34 Analog
Input 5=35 Analog Input 6=36
Analog Input 7=37 Analog Input
8=38 RTD Input 1=39 RTD Input
2=40 RTD Input 3=41 RTD Input
4=42 RTD Input 5=43 RTD Input
6=44 RTD Input 7=45 RTD Input
8=46 Thermocouple 1=47
Thermocouple 2=48

Remote Analog Out 3

243

UINT32

R/W

Output Type GG

No Unit

Voltage=0 Current=1

Remote Analog Out 3

244

Float

R/W

Out of Range
Activation Delay GG

Sec

0-300

Remote Analog Out 3

244

Float

R/W

Param Min GG

No Unit

-99999 - 99999

Remote Analog Out 3

244

Float

R/W

Param Max GG

No Unit

-99999 - 99999

Remote Analog Out 3

244

Float

R/W

Current Min GG

mA

4-20

DECS-250
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Instance Name Inst. # Type RW Key Name Unit Range
Remote Analog Out 3 244 Float R/W Current Max GG mA 4-20
Remote Analog Out 3 244 Float R/W Voltage Min GG \% 0-10
Remote Analog Out 3 244 Float R/W Voltage Max GG \Y 0-10
Remote Analog Out 4 245 UINT32 | RW Param Selection GG No Unit Gen VAB=0 Gen VBC=1 Gen
VCA=2 Gen V Average=3 Bus
Freq=4 Bus VAB=5 Bus VBC=6
Bus VCA=7 Gen Freq=8 Gen PF=9
KWH=10 KVARH=11 Gen IA=12
Gen IB=13 Gen IC=14 Gen |
Average=15 KW Total=16 KVA
Total=17 KVAR Total=18 EDM
Ripple=19 Exciter Field Voltage=20
Exciter Field Current=21 Auxiliary
Input Voltage=22 Auxiliary Input
Current (mA)=23 Setpoint
Position=24 Tracking Error=25 Neg
Seq V=26 Neg Seq |=27 Pos Seq
V=28 Pos Seq 1=29 PSS
Output=30 Analog Input 1=31
Analog Input 2=32 Analog Input
3=33 Analog Input 4=34 Analog
Input 5=35 Analog Input 6=36
Analog Input 7=37 Analog Input
8=38 RTD Input 1=39 RTD Input
2=40 RTD Input 3=41 RTD Input
4=42 RTD Input 5=43 RTD Input
6=44 RTD Input 7=45 RTD Input
8=46 Thermocouple 1=47
Thermocouple 2=48
Remote Analog Out 4 245 UINT32 | RW Output Type GG No Unit Voltage=0 Current=1
Remote Analog Out 4 246 Float R/W Out of Range Sec 0-300
Activation Delay GG
Remote Analog Out 4 246 Float R/W Param Min GG No Unit -99999 - 99999
Remote Analog Out 4 246 Float R/W Param Max GG No Unit -99999 - 99999
Remote Analog Out 4 246 Float R/W Current Min GG mA 4-20
Remote Analog Out 4 246 Float R/W Current Max GG mA 4-20
Remote Analog Out 4 246 Float R/W Voltage Min GG \Y 0-10
Remote Analog Out 4 246 Float R/W Voltage Max GG \% 0-10
User Programmable Alarms 248 Float R/W Programmable Alarm 1 Sec 0-300
Delay GG
User Programmable Alarms 248 Float R/W Programmable Alarm 2 Sec 0-300
Delay GG
User Programmable Alarms 248 Float R/W Programmable Alarm 3 Sec 0-300
Delay GG
User Programmable Alarms 248 Float R/W Programmable Alarm 4 Sec 0-300
Delay GG
User Programmable Alarms 248 Float R/W Programmable Alarm 5 Sec 0-300
Delay GG
User Programmable Alarms 248 Float R/W Programmable Alarm 6 Sec 0-300
Delay GG
User Programmable Alarms 248 Float R/W Programmable Alarm 7 Sec 0-300
Delay GG
User Programmable Alarms 248 Float R/W Programmable Alarm 8 Sec 0-300
Delay GG
User Programmable Alarms 248 Float R/W Programmable Alarm 9 Sec 0-300
Delay GG
User Programmable Alarms 248 Float R/W Programmable Alarm 10 Sec 0-300
Delay GG
User Programmable Alarms 248 Float R/W Programmable Alarm 11 Sec 0-300

Delay GG

PROFIBUS Communication
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Instance Name Inst. # Type RW Key Name Unit Range

User Programmable Alarms 248 Float R/W Programmable Alarm 12 Sec 0-300
Delay GG

User Programmable Alarms 248 Float R/W Programmable Alarm 13 Sec 0-300
Delay GG

User Programmable Alarms 248 Float R/W Programmable Alarm 14 Sec 0-300
Delay GG

User Programmable Alarms 248 Float R/W Programmable Alarm 15 Sec 0-300
Delay GG

User Programmable Alarms 248 Float R/W Programmable Alarm 16 Sec 0-300
Delay GG

Logic Timers 250 Float R/W Logic Timer 1 Output Sec 0- 1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 2 Output Sec 0- 1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 3 Output Sec 0-1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 4 Output Sec 0-1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 5 Output Sec 0- 1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 6 Output Sec 0-1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 7 Output Sec 0-1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 8 Output Sec 0- 1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 9 Output Sec 0-1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 10 Output Sec 0-1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 11 Output Sec 0- 1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 12 Output Sec 0-1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 13 Output Sec 0-1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 14 Output Sec 0- 1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 15 Output Sec 0-1800
Timeout GG

Logic Timers 250 Float R/W Logic Timer 16 Output Sec 0-1800
Timeout GG

Logic Counters 252 Float R/W Counter 1 Output No Unit 0- 1800
Timeout GG

Logic Counters 252 Float R/W Counter 2 Output No Unit 0-1800
Timeout GG

Logic Counters 252 Float R/W Counter 3 Output No Unit 0-1800
Timeout GG

Logic Counters 252 Float R/W Counter 4 Output No Unit 0- 1800
Timeout GG

Logic Counters 252 Float R/W Counter 5 Output No Unit 0-1800
Timeout GG

Logic Counters 252 Float R/W Counter 6 Output No Unit 0-1800
Timeout GG

Logic Counters 252 Float R/W Counter 7 Output No Unit 0- 1800
Timeout GG

Logic Counters 252 Float R/W Counter 8 Output No Unit 0-1800
Timeout GG

AEM RTD TC Metric Meter 253 Float R RTD Input 1 Deg C n/a
Metric Value GG

AEM RTD TC Metric Meter 253 Float R RTD Input 2 Deg C n/a
Metric Value GG

DECS-250
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Instance Name Inst. # Type RW Key Name Unit Range
AEM RTD TC Metric Meter 253 Float R RTD Input 3 Deg C n/a
Metric Value GG
AEM RTD TC Metric Meter 253 Float R RTD Input 4 Deg C n/a
Metric Value GG
AEM RTD TC Metric Meter 253 Float R RTD Input 5 Deg C n/a
Metric Value GG
AEM RTD TC Metric Meter 253 Float R RTD Input 6 Deg C n/a
Metric Value GG
AEM RTD TC Metric Meter 253 Float R RTD Input 7 Deg C n/a
Metric Value GG
AEM RTD TC Metric Meter 253 Float R RTD Input 8 Deg C n/a
Metric Value GG
AEM RTD TC Metric Meter 253 Float R Thermocouple Input 1 Deg C n/a
Metric Value GG
AEM RTD TC Metric Meter 253 Float R Thermocouple Input 2 Deg C n/a
Metric Value GG
Active Setpoint Meter 254 Float R Active AVR Setpoint \% Configured
Active Setpoint Meter 254 Float R Active FCR Setpoint Amp Configured
Active Setpoint Meter 254 Float R Active FVR Setpoint \% Configured
Active Setpoint Meter 254 Float R Active kvar Setpoint kvar Configured
Active Setpoint Meter 254 Float R Active PF Setpoint PF Configured
PROFIBUS Communication DECS-250
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30 - Maintenance
| Wamingt |

These servicing instructions are for use by qualified personnel only. To
reduce the risk of electric shock, do not perform any servicing other
than that specified in the operating instructions unless you are
qualified to do so.

Before performing any maintenance procedures, remove the DECS-
250 from service. Refer to the appropriate site schematics to ensure
that all steps have been taken to properly and completely de-energize
the DECS-250.

Storage

If the unit is not installed immediately DECS-250, store it in the original shipping package in a moisture-
and dust-free environment.

Preventive Maintenance

Connections

Periodically check the connections of the DECS-250 to ensure they are clean and tight and remove any
accumulation of dust.

Electrolytic Capacitors

The DECS-250 contains long-life aluminum electrolytic capacitors. For a DECS-250 kept in storage as a
spare, the life of these capacitors can be maximized by energizing the device for 30 minutes once per
year. The energizing procedure for the DECS-250 is shown below.

DECS-250

1. Apply control power as indicated by the device style number. For this maintenance procedure, it is
recommended that the applied voltage not exceed the nominal value.

e Style Lxxxxxx: 24/48 Vdc (16 to 48 Vdc)

e Style Cxxxxxx: 120 Vac (82 to 120 Vac at 50/60 Hz) or 125 Vdc (90 to 125 Vdc)
2. Apply operating power within one of the following ranges.

e 56to70Vac

e 100 to 139 Vac, or 125 Vdc

e 190 to 277 Vac, or 250 Vdc

Caution

When energizing the DECS-250 from a low impedance source (such
as a wall outlet), use of an Inrush Current Reduction Module (ICRM) is
recommended to prevent damage to the DECS-250. For a detailed
description of the Inrush Current Reduction Module, refer to Basler
publication 9387900990. ICRM connections are illustrated in Typical
Connections.

DECS-250 Maintenance
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Cleaning the Front Panel

Only a soft cloth and water-based solutions should be used to clean the front panel. Do not use solvents.

Troubleshooting

The following troubleshooting procedures assume the excitation system components are properly
matched, fully operational, and correctly connected. If you do not obtain the results that you expect from
the DECS-250, first check the programmable settings for the appropriate function.

The DECS-250 Appears Inoperative

If the DECS-250 does not power up (no backlighting on front panel display), ensure that the control power
applied to the unit (AC input terminals L and N, DC input terminals BATT+ and BATT-) is at the correct
level. If dc control power is being used, verify that the polarity is correct. Units with style number Lxxxxxx
have an input voltage range of 16 to 60 Vdc. Units with style number Cxxxxxx have an input voltage
range of 90 to 150 Vdc or 82 to 132 Vac (50/60 Hz).

Note

When both ac and dc control power is used, an isolation transformer
must be connected between the ac voltage source and the ac control
power terminals of the DECS-250.

Display Blank or Frozen

If the front panel display (LCD) is blank or frozen (does not scroll), remove control power for about 60
seconds and then reapply control power. If the problem occurred during software uploading, repeat the
upload procedures as described in the associated instructions.

Generator Voltage Does Not Build

Check the DECS-250 settings and system voltages for the following:

a. Generator potential transformer (PT) primary voltage

b. Generator PT secondary voltage

c. AC voltage on the DECS-250 operating (bridge) power terminals (C5 (A), C6 (B), and C7 (C))

Check the DECS-250 soft start bias and soft start time settings. If necessary, increase the generator soft
start bias and decrease the generator soft start time.

If the generator voltage still does not build, increase the value of Kg.

Temporarily disable the overexcitation limiter.

Low Generator Voltage in AVR Mode

Check the following DECS-250 settings and system parameters:

AVR voltage setpoint

Generator potential transformer (PT) primary voltage

Generator PT secondary voltage

Overexcitation limiter (not activated)

Accessory inputs (should be zero)

Var/PF and droop (should be disabled)

Cut-in underfrequency setting (should be below the generator operating frequency)

@ 0oooTw

=

the problem persists, contact the Basler Electric Technical Sales Support department for advice.

Maintenance DECS-250



9440300990 30-3

High Generator Voltage in AVR Mode
Check the following DECS-250 settings and system parameters:

a. AVR voltage setpoint

b. Generator potential transformer (PT) primary voltage

c. Generator PT secondary voltage

d. Accessory inputs (should be zero)

e. Var/PF and droop (should be disabled)

If the problem persists, contact the Basler Electric Technical Sales Support department for advice.

Generator Voltage Unstable (Hunting)

Verify that the exciter power converter is working correctly by substituting the appropriate battery voltage
in place of the DECS-250 drive voltage. If the problem is caused by the DECS-250, check the gain
settings for the specific mode of operation selected.

If the problem persists, contact the Basler Electric Technical Sales Support department for advice.

Protection or Limit Annunciation
If a protection function or limiting function is annunciated, check the associated setting values.

If the problem persists, contact the Basler Electric Technical Sales Support department for advice.

HMI Meter Readings Incorrect

If your PF, var, or watt readings are significantly different from the expected readings for a known load,
verify that the B-phase current sensing input of the DECS-250 is connected to a CT on phase B and not
phases A or C.

No Communication

If communication with the DECS-250 cannot be initiated, check the connections at the communication
ports, the baud rate, and supporting software.

The DECS-250 Reboots Frequently

If a single DECS-250 control power source is used and the power source is supplying less than the
minimum required voltage or is fluctuating below the minimum required voltage, the DECS-250 will
reboot. Increase the control power source voltage so that it is within the specified operating range. Units
with style number Lxxxxxx have an input voltage range of 16 to 60 Vdc. Units with style number Cxxxxxx
have an input voltage range of 90 to 150 Vdc or 82 to 132 Vac (50/60 Hz).

USB Drivers Failed to Install Automatically

Perform the following steps to manually install the DECS-250 USB drivers.

1. In the Windows Device Manager, under Other Devices, right-click on DECS-250 and select
Properties. The Properties window will appear. (If DECS-250 is displayed as an “Unknown Device”,
restart the PC and repeat this step.)

2. In the Properties window, click the Update Driver button on the Driver tab.
Select “Browse my computer for driver software”.

4. Click Browse and navigate to the following directory: C:\Program Files\Basler Electric\USB Device
Drivers\USBIO

5. Click Next to install the drivers.

w

Support

Contact the Basler Electric Technical Services Department at 1-(618)-654-2341 for troubleshooting
support or to receive a return authorization number.

DECS-250 Maintenance
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31 » Specifications

DECS-250 electrical and physical characteristics are listed in the following paragraphs. Specifications for
the AEM-2020 and CEM-2020 can be found in their respective chapters.

Operating Power

Voltage Range
For 32 Vdc Excitation Power......56 to 70 Vac
For 63 Vdc Excitation Power......100 to 139 Vac or 125 Vdc
For 125 Vdc Excitation Power....190 to 277 Vac single-phase, 190 to 260 Vac three-phase,
or 250 Vdc
Frequency Range..............cccceeee. dc, 50 to 500 Hz

Caution

For redundant applications with a single-phase, 300 Hz Marathon®
PMG, only one DECS-250 can be connected to the PMG at a time. In
redundant applications, a contactor should be used for each DECS-
250 power input or equipment damage may result.

If operating power exceeds 260 Vac, the connection must be
configured as L-N single-phase or equipment damage may result.

Table 31-1 lists the required nominal operating power voltage and configuration required to obtain 32, 63,
and 125 Vdc continuous field power for the DECS-250.

Table 31-1. Operating Power Requirements

Excitation Power 32 Vdc 63 Vdc 125 Vdc
Input Power Configuration 1- or 3-phase 1- or 3-phase 1- or 3-phase
Nominal Input Voltage 60 Vac 120 Vac 240 Vac
Full Load Continuous 32 Vde 63 Vdc 125 Vdc
Voltage
Full Load Continuous 15 Adc (20 Adc up to 55°C (131°F))
Current
Minimym Residual Voltage 6 Vac
for Buildup
Operating Power Input
Burden at 15 Adc 780 VA 1,570 VA 3,070 VA
Excitation Output
Operating Temperature at —40 to +70°C (—40 to +158°F)
15 Adc Excitation Output
Operating Power Input
Burden at 20 Adc 1,070 VA 2,100 VA 4,170 VA
Excitation Output
Operating Temperature at —40 to +55°C (—40 to +131°F))
20 Adc Excitation Output

DECS-250 Specifications
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Control Power

Two control power inputs enable continued operation if one of the two inputs is lost. The control power
voltage rating is determined by the device style number.

Style LXXXXXX

DC Input

Nominal Input ... 24 or48 Vdc

Input Range............ueeeeeiiiiiiinnns 16 to 60 Vdc
Burden ... 30w

Style CXXXXXX

AC Input

Nominal Input...........cooovvveiiiiiennnnn. 120 Vac, 50/60 Hz
Input Range........cccccceeevviievieeiiiinnn. 82 to 132 Vac, 50/60 Hz
Burden ........oooooeiiii 50 VA

DC Input

Nominal Input............ccciiiin 125 Vdc

Input Range........cccccceeeiiiievieeiiiinn. 90 to 150 Vdc
Burden ........oooooiiii 30 W

Terminals

AC Input..ccoooiiiiie e L, N

DC Input...ccooiiiiii BATT+, BATT-

Generator and Bus Voltage Sensing

TP e 1-phase or 3-phase—3-wire
Burden ... <1 VA per phase
Terminals

Generator Voltage Sensing.............. E1,E2, E3

Bus Voltage Sensing ....................... B1, B2, B3

50/60 Hz Sensing Voltage Nominal Input Range
100 to 600 Vac, £10%

Generator Current Sensing

Configuration..........cccccevvieiiiieeeeeens 4 inputs: A-, B-, C-phase, and cross-current compensation CT input

TYPC e 1-phase (B-phase), 1-phase with cross-current compensation, 3-
phase, 3-phase with cross-current compensation

RanNge ...ccooveiiiice e 1 Aac or 5 Aac nominal

Frequency.......cccooeeeiiiiiiiiiiiieeeeee, 50/60 Hz

Burden ... <1 VA for 1 Aac or 5 Aac sensing

Terminals

A-Phase.......cccoovviiiiiiiiiiii, CTA+, CTA-

B-Phase........cooooiiiiiiiiiieiiieee, CTB+, CTB-

C-Phase........ccoeeiiiiiiiiiiiiieeee CTC+, CTC-

Cross-Current Compensation .......... CCCT+, CCCT-

Specifications DECS-250
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Accessory Inputs

31-3

Current Input

Range .......cooo 4 to 20 mAdc
Burden ... Approximately 500 Q
TerminalsS ........coeveveiiiiiiieeeeeee, I+, -

Voltage Input

RanNge .....oooovviiiiii e -10 to +10 Vdc
Burden ........oooooii >20 kQ
Terminals .........cooovvvviiiiiiiiiiiiiiiinnnn. V+, V-
Metering Accuracy

Generator Voltage

(each phase and average)............... 1+1% of rated
Bus Voltage.............cccoeeeeiii 1+1% of rated
Generator and Bus Frequency......... 10.1 Hz of rated
Generator Line Current.................... 1+1% of rated
Generator Apparent, Active, and

Reactive Power ...........ccccceiinne. +1% of rated
Power Factor...........ovveeiiiiiiiineenes +0.02

Field Current and Voltage................ +1% of rated
Accessory Input...........eeeeeveeeiininnnnes +1% of rated
Contact Inputs

TP e Dry contact, accept PLC open-collector outputs
Interrogation Voltage .............cc......e. 12 Vdc
Terminals

Start ... START, COM A
StOP c i STOP, COM A
Programmable Input1..................... IN1, COMA
Programmable Input2...................... IN2, COMA
Programmable Input 3..................... IN 3, COMA
Programmable Input4..................... IN4, COMA
Programmable Input5..................... IN5, COMA
Programmable Input6..................... IN 6, COMA
Programmable Input 7...................... IN7,COMB
Programmable Input8..................... IN 8, COMB
Programmable Input9..................... IN9, COMB
Programmable Input 10 ................... IN 10, COM B
Programmable Input 11 ................... IN 11, COM B
Programmable Input 12 ................... IN 12, COM B
Programmable Input 13 ................... IN 13, COMB
Programmable Input14 ................... IN 14, COM B

Communication Ports

Universal Serial Bus (USB)

Interface .......veveeeenein USB type B port
Location ........coouiiiiiiiiiiie Front panel
DECS-250
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RS-232

TYPC .ot RS-232 (for extemal autotracking)
Interface ........uvvveeeeeeeiin DB-9 connector

Location .........covvveiiiiiiiiicee e Right side panel

RS-485

TYPC oo RS-485, half duplex

Interface .......ccccooviiiiieiie Spring type terminals

Location .........ooovieiiiiiiiiie Left side panel

TerminalS .....c.ccoeeveieiiiiieeeeee RS-485A,B, C

Ethernet, Copper (style xxxxx1x)

TYPC oo 100Base-T copper
Interface.........cccevevvvvceiie e RJ45 jack
[IoTor=) (o) [ Right side panel

Ethernet, Fiber Optic (style xxxxx2x)

TYPC oo 100Base-FX, multimode
Interface.........cccevevvviei i ST type connectors for RX and TX bnc style male connectors
Maximum Length (Half-Duplex)........ 1,310 ft. (399 m)
Maximum Length (Full-Duplex)........ 6,600 ft. (2,011 m)
Location .........ccovvveeiiiiiiiieee e Right side panel
Controller Area Network (CAN)
TYPC o SAE J1939 message protocol
Interface.........cccvveevvei e Spring (style xxxSxxx) or compression (style xxxCxxx) type terminals
Location .........coevveeiiiiieiiceeee e Right side panel
Terminals ..., CAN1H,L,SH
CAN2H,L, SH
Differential Bus Voltage ................... 1.5t0 3Vdc
Maximum Voltage..........cccccvveeenn. -32 to +32 Vdc
Communication Rate....................... 250 kb/s

IRIG Time Synchronization Input

Standard ..............cc 200-98, Format B002, and 200-04, Format BO06
Input Signal...........ceeeeiiiiiiiinnnnn. Demodulated (dc level-shifted signal)
Logic High Level................cooeeee. 3.5 Vdc, minimum
Logic Low Level..........oooomiiiinnnn. 0.5 Vdc, maximum
Input Voltage Range............cc..uueeee. —10 to +10 Vdc
Input Resistance............cccccceeeeeee. Nonlinear, approximately 4 kQ at 3.5 Vdc,
3 kQ at 20 Vdc
Response Time ..........ccceeeeeeeie. <1 cycle
TerminalS ........cooevvveiiiieiiieiieeeen, IRIG+, IRIG-
Contact Outputs
Make and Break Ratings (Resistive)
24 VAC...ovvviiiiiiiii 7.0 Adc
48VdC....oooiii 0.7 Adc
125Vde...oooooooii 0.2 Adc
120/240 Vac..........cccceeeeeeieeeen. 7.0 Aac
Carry Ratings (Resistive)
24/48/125 VdC.....vvvvvvviiiiiiiiinnnns 7.0 Adc
120/240 Vac.........cccceeeeeiieieeen. 7.0 Aac
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Terminal Assignments

31-5

Watchdog.........coovvvcvviiiiiineennns WTCHD1, WTCHD, WTCHD2
Relay Output 1........ccoovevvvieennn. RLY 1, RLY 1
Relay Output 2...........ccccvvveeeeen.. RLY 2, RLY 2
Relay Output 3..........cooevvvieeenn. RLY 3, RLY 3
Relay Output 4 ...........ccccvvvveeeen.. RLY 4, RLY 4
Relay Output 5..........coocvvvieeenn.. RLY 5, RLY 5
Relay Output 6............cccvvveeee.. RLY 6, RLY 6
Relay Output 7 ..........cooevvvveenn.. RLY 7, RLY 7
Relay Output 8...........cccvvvveeennn. RLY 8, RLY 8
Relay Output 9..........cooevvvieennn. RLY 9, RLY 9
Relay Output 10 ...........ccvvvveeen.. RLY 10, RLY 10
Relay Output 11 ........coovivvinnenn. RLY 11, RLY 11
Field Power Output
Continuous Rating............cccceevveeeen. 15 Adc (20 Adc up to 55°C (131°F))
TerminalS ........ccceeeveiiiiiiiiieieeee, F+, F—

Minimum 10-Second Forcing Output Rating

60 Vac Input.....cc.oooevvveiiiiiiiieeeeeee, 50 Vdc, 30 Adc

120 Vac Input......cccceevieeviviiiiienee, 100 Vdc, 30 Adc

240 Vac Input.......coovvieiiiiieieeeiin, 200 Vdc, 30 Adc

Minimum Field Resistance

32 Vdc Application.............ccccevveeeen. 2.13 Q (1.6 Q for 20 Adc up to 55°C (131°F))
63 Vdc Application........................... 4.20 Q (3.15 Q for 20 Adc up to 55°C (131°F))
125 Vdc Application................evveeee. 8.33 Q (6.25 Q for 20 Adc up to 55°C (131°F))
Regulation

In regulation modes that rely upon the monitoring of the generator terminal voltage, the DECS-250
senses and responds to the measured rms voltage.
FCR Operating Mode

Setpoint Range.........ccccccveeiiiiiinnnnn, 0 to 18 Adc, in increments of 0.1%
Regulation Accuracy........................ 11.0% of the nominal value for 10% of the power input voltage
change or 20% of the field resistance change. Otherwise, +5.0%

FVR Operating Mode

Setpoint Range...........ooccvviieeeeeennns 0 to 270 Vdc, in increments of 0.1%

Regulation Accuracy........................ 11.0% of the nominal value for 10% of the power input voltage
change or 20% of the field resistance change. Otherwise, +5.0%

AVR Operating Mode

Setpoint Range...........ooccvviieeeeeennns 70 to 120% of rated generator voltage, in increments of 0.1%

Regulation Accuracy...............oee.... 10.25% over load range at rated PF with constant generator
frequency and ambient temperature

Steady-State Stability ...................... +0.25% at rated PF with constant generator frequency and ambient
temperature

Temperature Drift .........ccccovvvvvveeeen. 1+0.5% between 0 and 40°C at constant load and generator
frequency

DECS-250 Specifications
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Var Operating Mode

Setpoint Range...........ooccvviieeeeeennns —100% (leading) to +100% (lagging) of the generator nominal
apparent power in increments of 0.1%

Regulation Accuracy................oo..... 12.0% of the nominal generator apparent power rating at the rated
generator frequency

Power Factor Operating Mode

Setpoint Range.........cccccceeeiiiieinnnnn, 0.5 10 1.0 (lagging) and —0.5 to -1.0 (leading), in increments of 0.005

Regulation Accuracy........c..ccccee..... 10.02 PF of the PF setpoint for the real power between 10 and 100%
at the rated frequency

Parallel Compensation

Modes......ooiiiiiiiee e, Reactive Droop, Line Drop, and Reactive Differential (Cross-Current)

Cross-Current Input Burden............. Can exceed 1 VA if external resistors are added to the CT circuit for
cross-current compensation

Cross-Current Input Terminals......... CCCT+, CCCT-

Setpoint Range

Reactive Droop.........coevveeevvencaneeeenn. 0 to +30% of Rated Voltage

Line Drop.....ooooeeeee 0 to 30% of Rated Voltage

Cross-Current........cccovvecuvvieeeeeeeenenns —30 to +30% of Primary CT Current

Generator Protection Functions

Overvoltage (59) and Undervoltage (27)

Pickup

RanNge .....oooovviiiiii e 1 to 600,000 Vac

Increment...........eeeeeeiiiins 1 Vac

Time Delay

RanNge .....oooovviiiiie e 0.1t060 s

Increment...........eeeeeeiiiiie 01s

Loss of Sensing

Time Delay

Range .......ccooo Oto30s

Increment ... 0.1s

Voltage Balanced Level

Range ......cccvvieiiiie s 0 to 100% of Positive Sequence Voltage

Increment..........oooiiiiiiii 0.1%

Voltage Unbalanced Level

Range .......coooo 0 to 100% of Positive Sequence Voltage

Increment............eeeeeiiiiins 0.1%

Overfrequency (810) and Underfrequency (81U)

Pickup

Range .......coooo 30to 70 Hz

Increment...........eeeeeeeiiiiiins 0.01 Hz

Specifications DECS-250
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Time Delay
Time Delay Range.............ccccevvvneen. 0to 300 s
Increment........cccooeeeieeiiiieiieeien 0.1s

Voltage Inhibit (81U only)

Range .......coooo 50 to 100% of Rated Voltage
Increment ...........eeeeeeiiis 1%

Reverse Power (32R)

Pickup
Range .......coooo 0 to 150% of Rated Watts
Increment ...........eeeeeeiiiiiiiie 1%

Time Delay
Range .......ccooo 0to 300 s
Increment........ccooeeviiiiiiiiiee, 0.1s

Loss of Excitation (40Q)

Pickup
Range .......coooo 0 to 150% of Rated kvars
Increment.........ceeviieeiiie e 1%

Time Delay
Range .......coooo 0to 300 s
Increment........ccooeeviiiiiiiiieee, 0.1s

Field Protection Functions

31-7

Field Overvoltage

Pickup
RanNge .....oooovviiiiii e 1 to 325 Vdc
Increment........cooooeveieieiiiieiiecieee 1 Vvdc

Time Delay
RanNge .....oooovviiiiie e 0.2t030s
Increment........cooooeeeieieiiiieiieceen 0.1s

Field Overcurrent

Pickup
Range .......ccooo 0 to 22 Adc
Increment........ccooeevieiiiiiiieeee, 0.1 Adc

Time Delay
Range .......coooo 5t060s
Increment........ccooeeeiiiiiiiiieeee, 0.1s

Power Input Failure

Pickup
Single-Phase Source...............cccc.. <30 Vac
Three-Phase Source

Balanced Phases............c......... <50 Vac

Unbalanced Phases.................. >13 Vac, +2.5 Vac difference from phase to phase

DECS-250
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Time Delay

RanNge .....oooovviiiiii e Oto10s
Increment.........ccceeveeiiii e 0.1s

Exciter Diode Monitor (EDM)

Pole Ratio

Range .......cooo Oto10
Increment..........cccooeeiiiiiniie e, 0.01

Pickup Level

Open and Shorted Diode.................. 0 to 100% of Metered Field Current
Increment...........ccooeeiiiiiiiie e, 0.1%

Delay

Open Diode Protection .................... 10t0 60 s

Shorted Diode Protection................. 5t030s
Increment...........ccooeeiiiiiiiiie e, 0.1s

Synchronism Check (25) Protection

Voltage Difference

Range .......ccooo 1 to 50%
Increment...........ccooeeiiiiiiiiie . 1%

Slip Angle

Range .......coooo 1 to 99°
Increment.........cccevieeeiiieeiee 0.1°

Slip Frequency

RanNge .....oooovviiiiii e 0.01t0 0.5 Hz
Increment.........ccevieeeiieeeeee 0.01 Hz

Startup

Soft Start Level

Range .......coooo 0 to 90% of Rated Gen Voltage
Increment.........oevvieeeiii e 1%

Soft Start Time

RanNge ....coooeiiie 11t07,200 s
Increment...........ccooeeiiiiiiiiii e, 1s

Field Flash Dropout Level

Range ......cccvviiiiiiiie s 0 to 100% of Rated Gen Voltage
Increment...........ccooeeiiiiiiiiie e, 1%

Maximum Field Flash Time

RanNge .....oooovvviiii e 1t050s
Increment.........cceevieeiiii e 1s

Specifications DECS-250
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Voltage Matching

ACCUIACY ...vvvviieiiiiiiiiiiies Generator ms voltage is matched with the bus rms voltage to within
10.5% of the generator voltage.

Power System Stabilizer (Style xPxxxxx)

Model ... IEEE Std 421.5 type PSS2A/2B/2C

Operating Mode..........ccccceeeiiieennennn. Generator or Motor, ABC or ACB phase sequence
Sensing Configuration ..................... Power and Speed or Speed only

Power Measurement........................ Three Wattmeter method

On-Line Overexcitation Limiting

High Current Level

Pickup

RanNge .....oooovvviiii e 0 to 40 Adc
Increment.........ccocoeeeeiiiiieeiiiiieeeeeen. 0.1 Adc
Time

Range .......ccooo Oto10s
Increment........ccoooeeeeieieiiieiieee, 1s

Medium Current Level

Pickup

RanNge .....oooovviiiiie e 0 to 30 Adc
Increment........ccoooeeeeiiieiiiieiiieeee, 0.1 Adc
Time

RanNge .....oooovviiiiii e 0to120 s
Increment..........cocoeeveiiiiieeeiiiieeeeeen, 1s

Low Current Level

Pickup
Range .......coooo 0 to 20 Adc
Increment........ccooeevieiiiiiiieeee, 0.1 Adc

Off-Line Overexcitation Limiting

High Current Level

Pickup

Range .......coooo 0 to 40 Adc
Increment........cccooeeeeiiieiiiieiiiee, 0.1 Adc
Time

Range: ... Oto10s
Increment: .......ccoooeveiiiiiiiieeiieee, 1s

Low Current Level

Pickup
RanNge .....oooovviiiiie e 0 to 20 Adc
Increment........cooooeeeieieiiiieiiecen 0.1 Adc

DECS-250 Specifications
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Sequence of Events Recording (SER)

Over 1,000 records are stored in nonvolatile memory (retrievable via BESTCOMSPIus®). The SER can
be triggered by: Input/Output status changes, system operating status changes, or alarm annunciations.

Data Logging (Oscillography)

Up to 6 variables can be logged. The sampling rate is 1,200 data points per log, up to 1,199 pre-trigger,
4 ms to 10 s intervals, (4.8 s to 12,000 s total log duration).

Environment

Temperature

Operating Range........ccccceeevvveeeeeenn, —40 to +70°C (—40 to +158°F)
Storage Range.........cccccceeeeiiieeieen, —40 to +85°C (—40 to +185°F)

Humidity
MIL-STD-705B, Method 711-1C

Salt Fog
MIL-STD-810E, Method 509.3

Type Tests

Shock
Withstands 15 G in 3 perpendicular planes.

Vibration
181t02,000 Hz....ocovveeeeeeen 5 G for 8 hours

Impulse
IEC 60255-5

Transients
EN61000-4-4

Static Discharge
EN61000-4-2

HALT (Highly Accelerated Life Testing)

HALT is used by Basler Electric to prove that our products will provide the user with many years of
reliable service. HALT subjects the device to extremes in temperature, shock, and vibration to simulate
years of operation, but in a much shorter period. HALT allows Basler Electric to evaluate all possible
design elements that will add to the life of this device. As an example of some of the extreme testing
conditions, the DECS-250 was subjected to temperature tests (tested over a temperature range of —100
to +120°C (—148 to +248°F)), vibration tests (of 5 to 45 G at +20°C (68°F)), and temperature/vibration
tests (tested at 40 G over a temperature range of —100 to +120°C (—148 to +248°F)). Combined
temperature and vibration testing at these extremes proves that the DECS-250 is expected to provide
long-term operation in a rugged environment. Note that the vibration and temperature extremes listed in
this paragraph are specific to HALT and do not reflect recommended operation levels.

Specifications DECS-250
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Patent

Self-Tuning Patent Number: ............ US 2009/0195224 A1
Physical

DImensions ... Refer to the Mounting chapter.
Weight.....oooiiiii e 6.62 kg (14.6 Ib)

Regulatory Certifications and Standards

Maritime Recognition

Recognized per standard IACS UR (sections E10 and E22) by the following:

e Bureau Veritas (BV)
e Det Norske Veritas (DNV)
e American Bureau of Shipping (ABS)

IEC 60092-504 used for evaluation.

For current certificates, see www.basler.com.

Grid Code
Component certified per standard VDE-AR-N 4110.

UL Certification

This product is a Recognized Component (cURus) covering the US and Canadian.
UL File (E97035-FPTM2/FPTM8)

Standards used for evaluation:

e UL 6200:2019

e CSAC22.2No. 14

CSA Certification

This product was tested and has met the certification requirements for electrical, plumbing, and/or
mechanical products. CSA Report (2385480)

Standards used for evaluation:

e UL 508
e CSAC222No.0
e CSAC22.2No. 14

CE and UKCA Compliance

This product has been evaluated and complies with the relevant essential requirements set forth by the
EU legislation and UK Parliament.

EC Directives:

e LVD 2014/35/EU
e EMC 2014/30/EU
e ROHS 2 2011/65/EU

Harmonized standards used for evaluation:

o EN 50178 — Electronic Equipment for use in Power Installations

e EN 50581 — Technical Documentation for the Assessment of Electrical and Electronic Products with
Respect to the Restriction of Hazardous Substances.

e EN 61000-6-4 — Electromagnetic Compatibility (EMC), Generic Standards, Emission Standard for
Industrial Environments

e EN 61000-6-2 — Electromagnetic Compatibility (EMC), Generic Standards, Immunity for Industrial
Environments

DECS-250 Specifications
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FCC Requirements
This product complies with FCC 47 CFR Part 15.

China RoHS

The following table serves as the declaration of hazardous substances for China in accordance with PRC
standard SJ/T 11364-2014. The EFUP (Environment Friendly Use Period) for this product is 40 years.

PRODUCT: | DECS-250
BEMR
Hazardous Substances
£RK WE=ER |
SR _F _o. | PER=H
L BB y-s
A | BREE | poiybromi| h— T | BTEE | Bisp. | B-FT
n _ Hexavale | Polybromi nated B THs Benzyl | ethylhexyl ]
_ A K i nt nated Diphenyl Dibutyl butyl ) Diisobutyl
Fham Lead Mercury | Cadmium | Chromium| Biphenyls | Ethers Phthalate | phthalate | phthalate | phthalate
Part Name (Pb) (Hg) (Cd) (Cr8%) (PBB) (PBDE) (DBP) (BBP) (BEHP) (DIBP)
EEE (0] (0] (0] O O (0] (0] 0] 0] (0]
Metal parts
HR O
RE 0 0 0 o] o] 0 0 o] o] 0
Polymers
LN X (0] (0] O O (0] (0] O 0] (0]
Electronics
A EIE
et X (0] (0] O O (0] (0] O 0] (0]
Cables &
interconnect
accessories
HZEMR
Insulation o o o o o o o o o o
material

ARIBIKIE SI/T11364 B E LR -
O: RRZBEYREZBHBIERM K FRZ 197 GB/T 26572 MIERIREEXRMUT -
X RINEZAEVMREDEEZEMFRE IR R PRZSEL GB/T 26572 MEMREEXK -

This form was prepared according to the provisions of standard SJ/T11364.

O: Indicates that the hazardous substance content in all homogenous materials of this part is below the limit specified in standard
GBI/T 26252.

X: Indicates that the hazardous substance content in at least one of the homogenous materials of this part exceeds the limit

specified in standard GB/T 26572.
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32 » Analog Expansion Module

The optional AEM-2020 is a remote auxiliary device that provides additional DECS-250 analog inputs and
outputs.

Features

The AEM-2020 has the following features:

Eight Analog Inputs

Eight RTD Inputs

Two Thermocouple Inputs

Four Analog Outputs

Functionality of Inputs and Outputs assigned by BESTlogic™ Plus programmable logic
Communications via CAN Bus

Specifications

Operating Power

Nominal...........ccoeiii 12 or 24 Vdc
Range .......ccccvvvvveeeiiieee 8 to 32 Vdc (Withstands ride-through down to 6 Vdc for 500 ms.)
Maximum Consumption............. 51W

Analog Inputs
The AEM-2020 contains eight programmable analog inputs.

Rating........coovvvvviiiiiieeee, 4 to 20 mA or 0 to 10 Vdc (user-selectable)
Burden
41020mMA. ... 470 Q maximum
Oto10VdC...oooe e 9.65k Q minimum
RTD Inputs
The AEM-2020 contains eight programmable RTD inputs.
Rating........ccovvveviiiiiieiee, 100 Q Platinum or 10 Q Copper (user-selectable)
Setting Range.........ccccceeeeenens -50 to +250°C or -58 to +482°F
Accuracy (10 Q Copper)............. +0.044 Q @ 25°C, +0.005 Q/°C drift over ambient temperature

Accuracy (100 Q Platinum) ........ +0.39 Q @ 25°C, £0.047Q/°C drift over ambient temperature

Thermocouple Inputs

The AEM-2020 contains two thermocouple inputs.

Rating.........cooi 2 K Type Thermocouples

Setting Range..........ccccvvvveee. 0to 1,375°C or 0 to 2,507°F

Display Range............cccevvvvnnnn. Ambient to 1,375°C or Ambient to 2,507°F

ACCUraCYy ......cccvvvviviceiieeeeeeeiiinnnn, +40uV @ 25°C, 5 uV/°C drift over ambient temperature

Analog Outputs

The AEM-2020 contains four programmable analog outputs.
Rating.........coooeeevieiee 4 to 20 mA or —10 to 10 Vdc (user-selectable)

Communication Interface
The AEM-2020 communicates with the DECS-250 through CAN1.

DECS-250 Analog Expansion Module
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CAN Bus

Differential Bus Voltage. ............. 1.5to 3 Vdc

Maximum Voltage...........ccc........ -32 to +32 Vdc with respect to negative battery terminal
Communication Rate.................. 125 or 250 kb/s

Type Tests

Shock

Withstands 15 G in 3 perpendicular planes.

Vibration

Swept over the following ranges for 12 sweeps in each of three mutually perpendicular planes with each
15-minute sweep consisting of the following:

5t029t05Hz..cccooeiiiiiii 1.5 G peak for 5 min.
2910521029 Hz....covvveiiee, 0.036” Double Amplitude for 2.5 min.
52t0500t0 52 Hz.........cvvvennnee. 5 G peak for 7.5 min.

HALT (Highly Accelerated Life Testing)

HALT is used by Basler Electric to prove that our products will provide the user with many years of
reliable service. HALT subjects the device to extremes in temperature, shock, and vibration to simulate
years of operation, but in a much shorter period span. HALT allows Basler Electric to evaluate all possible
design elements that will add to the life of this device. As an example of some of the extreme testing
conditions, the AEM-2020 was subjected to temperature tests (tested over a temperature range of -80°C
to +130°C), vibration tests (of 5 to 50 G at +25°C), and temperature/vibration tests (tested at 10 to 20 G
over a temperature range of -60°C to +100°C). Combined temperature and vibration testing at these
extremes proves that the AEM-2020 is expected to provide long-term operation in a rugged environment.
Note that the vibration and temperature extremes listed in this paragraph are specific to HALT and do not
reflect recommended operation levels. These operational ratings are included in the Specifications
chapter of this manual.

Environment

Temperature
Operating.........cccoveeeeeeennnne —40 to +70°C (40 to +158°F)
Storage ......ooovvviiviiiieiieeenns —40 to +85°C (40 to +185°F)
Humidity ..o, IEC 68-2-38

Agency Standards and Directives

UL Approval
The AEM-2020 is a Recognized Component for the US and Canada under UL file E97035

(CCN-FTPM2/FTPMS8) covered under the Standards below:

e UL 6200
CSA C22.2 No.14-13

CE and UKCA Compliance

This product has been evaluated and complies with the relevant essential requirements set forth by the
EU legislation and UK Parliament:

e Low Voltage Directive (LVD) 2014/35/EU

e Electromagnetic Compatibility (EMC) 2014/30/EU

e Hazardous Substances (RoHS 2) 2011/65/EU

This product conforms to the following Harmonized Standards:

e EN 50178:1997 - Electronic Equipment for use in Power Installations
o EN61000-6-4:2001 - Electromagnetic Compatibility (EMC), Generic Standards, Emission Standard
for Industrial Environments

Analog Expansion Module DECS-250
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e EN 61000-6-2:2001 - Electromagnetic Compatibility (EMC), Generic Standards, Immunity for
Industrial Environments
e EN50581:2012, Ed. 12 - Technical Documentation for the Assessment of Electrical and Electronic
Products with respect to the Restriction of Hazardous Substances.
FCC Requirements
This product complies with FCC 47 CFR Part 15.

Maritime Recognition

Recognized by American Bureau of Shipping (ABS). For current certificates, see www.basler.com.

China RoHS

The following table serves as the declaration of hazardous substances for China in accordance with PRC
standard SJ/T 11364-2014. The EFUP (Environment Friendly Use Period) for this product is 40 years.

PRODUCT: | AEM-2020
BEMR
Hazardous Substances
L =L L
o smzEm AT lgrem) mom |BERT
. B NS ZREEX | Polybrominated | BE=TEE | Benzyl Bis(2- ]
— A 7K B Hexavalent | Polybrominated Diphenyl Dibutyl butyl |ethylhexyl)| Diisobutyl
Fham Lead | Mercury | Cadmium | Chromium Biphenyls Ethers Phthalate | phthalate | phthalate | phthalate
Part Name | (Pb) | (Hg) (Cd) (Cr®") (PBB) (PBDE) (DBP) (BBP) (BEHP) (DIBP)
ERE ol o 0 0 0 0 0 0 0 o
Metal parts
Py
REW ol o 0 0 0 0 0 0 0 o
Polymers
L ”DD X (0] (0] 0] 0] o] 0] (0] (0] (0]
Electronics
BT EIE
et X (0] (0] O 0] 0] 0] (0] (0] (0]
Cables &
interconnect
accessories
HEMRL
Insulation o (0] (0] O o O O (0] (0] (0]
material

ATRIEIKIE SIT11364 BaFl B4Rl -

O: RRZBEVREZHBHEMBHRME PR 29T GB/T 26572 MEWREERLT -

X RRZBSYREVEZEFNE IR RPN ZEBE GB/T 26572 MEMREEXK -

This form was prepared according to the provisions of standard SJ/T11364.

O: ggi/?ratzzszghzat the hazardous substance content in all homogenous materials of this part is below the limit specified in standard

X: Indicates that the hazardous substance content in at least one of the homogenous materials of this part exceeds the limit
specified in standard GB/T 26572.

Physical
Weight......ooovvvviiiiiiiiiiiiiieieeeeee 1.80 Ib. (816 g)
Dimensions ........cccooeeeiiiieiennnn... See Installation later in this chapter.

DECS-250 Analog Expansion Module
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Installation

Analog Expansion Modules are delivered in sturdy cartons to prevent shipping damage. Upon receipt of a
module, check the part number against the requisition and packing list for agreement. Inspect for
damage, and if there is evidence of such, immediately file a claim with the carrier and notify the Basler
Electric regional sales office, your sales representative, or a sales representative at Basler Electric,
Highland, lllinois USA.

If the device is not installed immediately, store it in the original shipping package in a moisture- and dust-
free environment.

Mounting

Analog Expansion Modules are contained in a potted plastic case and may be mounted in any convenient
position. The construction of an Analog Expansion Module is durable enough to mount directly on a
genset using Y-inch hardware. Hardware selection should be based on any expected
shipping/transportation and operating conditions. The torque applied to the mounting hardware should not
exceed 65 in-lb. (7.34 Nm).

See Figure 32-1 for AEM-2020 overall dimensions. All dimensions are shown in inches with millimeters in
parenthesis.
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Figure 32-1. AEM-2020 Overall Dimensions

Connections

Analog Expansion Module connections are dependent on the application. Incorrect wiring may result in
damage to the module.

Analog Expansion Module DECS-250
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Note

Operating power from the battery must be of the correct polarity.
Although reverse polarity will not cause damage, the AEM-2020 will
not operate.

Be sure that the AEM-2020 is hard-wired to earth ground with no
smaller than 12 AWG copper wire attached to the chassis ground
terminal on the module.

It is recommended to minimize the vibration load on the connector
plug by ensuring that wires are well-constrained, with no more than 6
to 8 inches of unconstrained wire length near the connector plugs.

Terminations

The terminal interface consists of both plug-in connectors and a permanently mounted connector with
screw-down compression terminals.

AEM-2020 connections are made with one 5-position connector, two 12-position connectors, two 16-
position connectors, and two 2-position thermocouple connectors. The 16, 5, and 2-position connectors
plug into headers on the AEM-2020. The connectors and headers have dovetailed edges that ensure
proper connector orientation. Also, the connectors and headers are uniquely keyed to ensure that the
connectors mate only with the correct headers. The 12-position connector is not a plug-in connector and
is mounted permanently to the board.

Connectors and headers may contain tin- or gold-plated conductors. Tin-plated conductors are housed in
a black plastic casing and gold-plated conductors are housed in an orange plastic casing. Mate
connectors to headers of the same color only.

Caution

By mating conductors of dissimilar metals, galvanic corrosion could
occur which deteriorates connections and leads to signal loss.

Connector screw terminals accept a maximum wire size of 12 AWG. Thermocouple connectors accept a
maximum thermocouple wire diameter of 0.177 inches (4.5 mm). Maximum screw torque is 5 in-Ib
(0.56 Nm).

Operating Power

The Analog Expansion Module operating power input accepts either 12 VVdc or 24 Vdc and tolerates
voltage over the range of 6 to 32 Vdc. Operating power must be of the correct polarity. Although reverse
polarity will not cause damage, the AEM-2020 will not operate. Operating power terminals are listed in
Table 32-1.

It is recommended that a fuse be added for additional protection for the wiring to the battery input of the
Analog Expansion Module. A Bussmann ABC-7 fuse or equivalent is recommended.

Table 32-1. Operating Power Terminals

Terminal Description
P1- - (SHIELD) Chassis ground connection
P1-— (BATT-) Negative side of operating power input
P1-+ (BATT+) Positive side of operating power input

AEM-2020 Inputs and Outputs

Input and output terminals are shown in Figure 32-2 and listed in Table 32-2.

DECS-250 Analog Expansion Module
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AINTI+
AIN1-
AIN1V+
AIN21+
AIN2-
AIN2V+
AIN3I+
AIN3-
AIN3V+
AIN4I+
AIN4-
AIN4V+
AQUT1+
AOUT1-
AOUT2+
AOUT2-

Table 32-2. Input and Output Terminals

9440300990

Connector Description
P1 Operating Power and CAN bus
P2 RTD Inputs 1 -4
P3 Analog Inputs 1 - 8 and Analog Outputs 1 - 4
P4 Thermocouple 1 Input
P5 Thermocouple 2 Input
P6 RTD Inputs 5 - 8

J

RTD4+

RTD4-
RTDA4C

RTD3+

RTD3-

RTD3C
RTD2+

RTD2-

RTD2C
RTD1+

RTD1-

RTD1C

TC2-
TC2+

TC1+

TC1-

BATT+

BATT-

SHIELD
CANL

CANH

P 2
P3 — 17
o1 |46 AINSI+ 2132* ’ 22 16
31 7 AINS- ATDEC -27 15
a2 48 AIN5V+ ATD I 14
49 1 AINGI+ ™ 26 13
33 RTD7- L 25
34 501 AINE- RTD7C L 24 12
35 511 AINGV:+ RTD6 23 1
52 - AIN7I+ * 10
36 53 1 AIN7- RTDe- 22 9
37 RTD6C L 21
54 AIN7V+ 8
38 RTD5+ L 20
55 - AINSI+ 7
39 RTD5- +19
40 561 AINS- RTD5C Lig | L8]
h 57 AINBV+ [
42 58 AOUT3+
43 59 - AOUT3-
4 60 AQUT4+
P 61 AOUT4- b
- P4
.
Pl | &
LO
HI
P0053-82

Figure 32-2. Input and Output Terminals

Extemal Analog Input Connections

Voltage input connections are shown in Figure 32-3 and current input connections are shown in Figures
36 through 38. When using the current input, AIN V+ and AIN 1+ must be tied together.

Analog Expansion Module
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AEM-2020
AIN I+
010 Vdc N .
Voltage g
Transducer AIN V+ &

Figure 32-3. Analog Inputs - Voltage Input Connections

@ ’— BATT+
Two-Wire
Transmitter
AEM-2020
TRX
AIN I+
AIN — o
Transducer ;
Power AIN V+ 8
Supply
BATT—
Common

Transmitter floats relative to ground. =
Dc power in series in loop.

Figure 32-4. Analog Inputs - Current Input Connections, Type Il 2-Wire Circuit

BATT+

|
N
N

Three-Wire
Transmitter

TRX AEM-2020

AIN I+

Transducer
Power AIN—

Supply

P0090-90

AIN V+

BATT—

Common

Transmitter and receiver share common with power. =
Separate dc power connection to transmitter.

Figure 32-5. Analog Inputs - Current Input Connections, Type lll 2-Wire Circuit

DECS-250 Analog Expansion Module
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|
S
Transducer
Power
Four-Wire Supply AEM-2020
Transmitter
TRX
AIN |+
AIN — =
= AIN V+ %
BATT—
Common

Transmitter and receiver float. =
Separate supply powers transmitter.

Figure 32-6. Analog Inputs - Current Input Connections, Type IV 2-Wire Circuit

Extemal RTD Input Connections

Extemal 2-wire RTD input connections are shown in Figure 32-7. Figure 32-8 shows external 3-wire RTD
input connections. RTD cable shields should connect to ground as close to the AEM-2020 as possible
with as short a lead as practical.

RED

AEM-2020

RTD1+

BLACK
RTD1-

Jumper —p RTDAC

Figure 32-7. External Two-Wire RTD Input Connections

P0053-64

RED
AEM-2020
RTD1+
BLACK — ,
BLACK RTD1C g

Figure 32-8. External Three-Wire RTD Input Connections

Analog Expansion Module DECS-250
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CAN Bus Interface

These terminals provide communication using the SAE J1939 protocol and provide high-speed
communication between the Analog Expansion Module and the DECS-250. Connections between the
AEM-2020 and DECS-250 should be made with twisted-pair, shielded cable. CAN Bus interface terminals
are listed in Table 32-3. Refer to Figure 32-9 and Figure 32-10.

Table 32-3. CAN bus Interface Terminals

Terminal Description
P1- HI (CAN H) CAN high connection (yellow wire)
P1-LO (CANL) CAN low connection (green wire)
P1- - (SHIELD) CAN drain connection
Notes

1. If the AEM-2020 is providing one end of the J1939 bus, a 120 Q,
2 watt terminating resistor should be installed across terminals
P1-LO (CANL) and P1- HI (CANH).

2. If the AEM-2020 is not part of the J1939 bus, the stub connecting
the AEM-2020 to the bus should not exceed 914 mm (3 ft) in
length.

3. The maximum bus length, not including stubs, is 40 m (131 ft).

4. The J1939 drain (shield) should be grounded at one point only. If
grounded elsewhere, do not connect the drain to the AEM-2020.

CEM-2020

DECS-250 (Optional)

Bus

/ A//
CAN-H

AEM-2020 m / m Genset
CAN-L

P0064-08

Stub

120 ohm 120 ohm
Termination Termination

Other
Devices

Figure 32-9. CAN Bus Interface with AEM-2020 providing One End of the Bus

DECS-250 Analog Expansion Module
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CEM-2020
AEM-2020 (Optional)

B
us Stub

/ 4//
CAN-H

DECS-250 [j / H Genset
CAN-L

P0064-09

120 ohm

120 ohm
Termination

Termination
Other
Devices

Figure 32-10. CAN Bus Interface with DECS-250 providing One End of the Bus

Communications

BESTCOMSPIus® Navigation Path: Settings, Communications, CAN bus, Remote Module Setup
HMI Navigation Path: Settings, Communication, CAN bus, Remote Module Setup, Analog Expansion

Module

The analog expansion module must be enabled with the correct J1939 address. A Control Area Network
(CAN) is a standard interface that enables communication between the AEM-2020 and the DECS-250.

The Remote Module Setup screen is illustrated in Figure 32-11.

Remote Module Setup

Contact Expansion Module Analog Expansion Module
(®) Disabled () Disabled
() Enabled (®) Enabled

CEM J1939 Address AEM 11939 Address
=

CEM Qutputs
18 Qutputs

Figure 32-11. Remote Module Setup

Functional Description

Analog Inputs

BESTCOMSPIus Navigation Path: Settings, Programmable Inputs, Remote Analog Inputs

HMI Navigation Path: Settings, Programmable Inputs, Remote Analog Inputs

The AEM-2020 provides eight analog inputs that can annunciate a latching or non-latching alarm. The

analog inputs are always monitored and their status is displayed on the appropriate metering screens. To
make identifying the analog inputs easier, a user-assigned name can be given to each input.

Select the input type. Select the amount of hysteresis needed to prevent rapid switching of the alarm. A
user-adjustable arming delay allows configuration of the analog input threshold monitoring in one of two

Analog Expansion Module DECS-250
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ways. (1) When the arming delay is set to zero, threshold monitoring is performed all the time, whether or
not excitation is enabled. (2) When the arming delay is set to a non-zero value, threshold monitoring
begins when the arming delay time has expired after system startup is complete. An out-of-range alarm,
configured on the Alarm Configuration, Alarms screen in BESTCOMSPIus, alerts the user of an open or
damaged analog input wire. When enabled, Stop Mode Inhibit turms off analog input protection when
excitation is stopped.

Ranges must be set for the selected input type. Param Min correlates to Min Input Current or Min Input
Voltage and Param Max correlates to Max Input Current or Max Input Voltage.

Each analog input can be independently configured for over or under mode to annunciate an alarm when
the analog input signal falls beyond the threshold. Alarms are configured on the Alarm Configuration,
Alarms screen in BESTCOMSPlus. A user-adjustable activation delay setting delays alarm annunciation
after the threshold has been exceeded.

The remote analog inputs are incorporated into a BESTlogicPlus programmable logic scheme by
selecting them from the I/O group in BESTlogicPlus. For more details, refer to the BESTlogicPlus chapter.

BESTCOMSPIus settings for remote analog inputs are illustrated in Figure 32-12. Remote Analog Input
#1 is shown.

Remote Analog Input #1

Label Text Arming Delay (s)
|ANALOG IN 1 |

Hysteresis (%) Stop Mode Inhibit
o 2

Input Type
Voltage ~

Ranges
Param Min Min Input Current (m&) Min Input Voltage (V)

Param Max Max Input Current (md) Max Input Violtage (V)

Threshold #1
Made Threshaold Activation Delay (s)
Disabled v |-9.999.0 | [0 |

hres #2

Figure 32-12. Remote Analog Input Settings

RTD Inputs

BESTCOMSPIus® Navigation Path: Settings, Programmable Inputs, Remote RTD Inputs
HMI Navigation Path: Settings, Programmable Inputs, Remote RTD Inputs

The AEM-2020 provides eight user-configurable RTD inputs that can annunciate a latching or non-
latching alarm. The RTD inputs are always monitored and their status is displayed on the appropriate
metering screens. To make identifying the RTD inputs easier, a user-assigned name can be given to
each input.

Select the amount of hysteresis needed to prevent rapid switching of the alarm. Select the RTD type. A
user-adjustable arming delay allows configuration of the RTD input threshold monitoring in one of two
ways. (1) When the arming delay is set to zero, threshold monitoring is performed all the time, whether or
not excitation is enabled. (2) When the arming delay is set to a non-zero value, threshold monitoring
begins when the arming delay time has expired after system startup is complete. An out-of-range alarm,
configured on the Alarm Configuration, Alarms screen in BESTCOMSPlus, alerts the user of an open or

DECS-250 Analog Expansion Module
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damaged RTD input wire. When enabled, Stop Mode Inhibit turns off RTD input protection when
excitation is stopped.

Each RTD input can be independently configured for over or under mode to annunciate an alarm when
the RTD input signal falls beyond the threshold. Alarms are configured on the Alarm Configuration,
Alarms screen in BESTCOMSPIus. A user-adjustable activation delay setting delays alarm annunciation
after the threshold has been exceeded.

The remote RTD inputs are incorporated into a BESTlogicPlus programmable logic scheme by selecting
them from the I/O group in BESTlogicPlus. For more details, refer to the BESTlogicPlus chapter.

BESTCOMSPIus® settings for remote RTD inputs are illustrated in Figure 32-13. Remote RTD Input #1 is
shown.

Remote RTD Input #1

Label Text Arming Delay (s)

From [ E—

Hysteresis (%) Stop Mede Inhibit

o

RTD Type

100 Ohm Platinum ~

Threshold #1

Maode Threshaold (°F) Activation Delay (s)
Disabled v [ | o |

re: #

Figure 32-13. Remote RTD Input Settings

Thermocouple Inputs

BESTCOMSPIus Navigation Path: Settings, Programmable Inputs, Remote Thermocouple Inputs
HMI Navigation Path: Settings, Programmable Inputs, Remote Thermocouple Inputs

The AEM-2020 provides two thermocouple inputs. The thermocouple inputs are always monitored and
their status is displayed on the appropriate metering screens. To make identifying the thermocouple
inputs easier, a user-assigned name can be given to each input.

Select the amount of hysteresis needed to prevent rapid switching of the alarm. A user-adjustable arming
delay allows configuration of the thermocouple input threshold monitoring in one of two ways. (1) When
the arming delay is set to zero, threshold monitoring is performed all the time, whether or not excitation is
enabled. (2) When the arming delay is set to a non-zero value, threshold monitoring begins when the
arming delay time has expired after system startup is complete. An out-of-range alarm, configured on the
Alarm Configuration, Alarms screen in BESTCOMSPlus, alerts the user of an open or damaged
thermocouple input wire. When enabled, Stop Mode Inhibit turns off thermocouple input protection when
excitation is stopped.

Each thermocouple input can be independently configured for over or under mode to annunciate an alarm
when the thermocouple input signal falls beyond the threshold. Alarms are configured on the Alarm
Configuration, Alarms screen in BESTCOMSPIus. A user-adjustable activation delay setting delays alarm
annunciation after the threshold has been exceeded.

The remote thermocouple inputs are incorporated into a BESTIlogicPlus programmable logic scheme by
selecting them from the //O group in BESTlogicPlus. For more details, refer to the BESTlogicPlus chapter.

BESTCOMSPIus® settings for remote thermocouple inputs are illustrated in Figure 32-14. Remote
Thermocouple Input #1 is shown.

Analog Expansion Module DECS-250
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Remote Thermocouple Input #1

Label Text Arming Delay (s)

[THiERwM cPL 1] | b ]

Hysteresis (%) Stop Mode Inhibit

No :
Threshold #1

Made Threshold (°F) Activation Delay (s)
Disabled v 32 | 0 |

Figure 32-14. Remote Thermocouple Input Settings

Analog Outputs

BESTCOMSPIus Navigation Path: Settings, Programmable Outputs, Remote Analog Outputs
HMI Navigation Path: Settings, Programmable Outputs, Remote Analog Outputs

The AEM-2020 provides four analog outputs.

Make a parameter selection and select the output type. An out-of-range alarm configured on the Alarm
Configuration, Alarms screen in BESTCOMSPlus, alerts the user of an open or damaged analog output
wire. An out-of-range activation delay setting delays alarm annunciation.

Ranges must be set for the selected output type. Param Min correlates to Min Output Current or Min
Output Voltage and Param Max correlates to Max Output Current or Max Output Voltage.

The remote analog outputs are incorporated into a BESTlogicPlus programmable logic scheme by
selecting them from the I/O group in BESTlogicPlus. For more details, refer to the BESTlogicPlus chapter.

BESTCOMSPIus settings for remote analog outputs are illustrated in Figure 32-15. Remote Analog
Output #1 is shown.

Remote Analog Output #1

Parameter Selection Output Type
Gen VAB e Woltage w

Out Of Range Activation Delay (3)

Ranges
Param Min Min QOutput Current (md) Min Output Veoltage (V)
99.999.0
Param Max Mazx Output Current (ma) Max Output Violtage (V)
Figure 32-15. Remote Analog Output Settings
Status LED

This red LED flashes to indicate that the AEM-2020 is powered up and functioning properly. The LED
lights solid during power up. When the power-up sequence is complete, this LED flashes. If the LED does
not flash after power up, contact Basler Electric.

DECS-250 Analog Expansion Module
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Metering

Analog Inputs

BESTCOMSPIus® Navigation Path: Metering, Status, Inputs, Remote Analog Inputs
HMI Navigation Path: Metering, Status, Inputs, Remote Analog Input Values

The value and status of the remote analog inputs are shown on this screen. The status is TRUE when the
corresponding LED is green. Refer to Figure 32-16. Remote Analog Input #1 is shown.

ANALOG IN 1

IEEEE - - oG iN Status
9 AEM Input 1 Out of Range
J AEM Input 1 Threshold 1 Trip
J AEM Input 1 Threshold 2 Trip
J AEM Input 1 Threshold 3 Trip
9 AEM Input 1 Threshold 4 Trip

ANALOG IN 2

IEEIEE - -0GiN2 Status
9 AEM Input 2 Out of Range
J AEM Input 2 Threshold 1 Trip
J AEM Input 2 Threshold 2 Trip
J AEM Input 2 Threshold 3 Trip
9 AEM Input 2 Threshold 4 Trip

AL 4

Figure 32-16. Remote Analog Inputs Metering

RTD Inputs

BESTCOMSPIus Navigation Path: Metering, Status, Inputs, Remote RTD Inputs
HMI Navigation Path: Metering, Status, Inputs, Remote Analog Input Values

The value and status of the remote RTD inputs are shown on this screen. The status is TRUE when the
corresponding LED is green. Refer to Figure 32-17. Remote RTD Input #1 is shown.

RTDIN 1

R o Status
J RTDInput 1 Out of Range
J RTD Input 1 Threshald 1 Trip
J RTD Input 1 Thresheld 2 Trip
J RTDInput 1 Thresheld 3 Trip
J RTD Input 1 Threshold 4 Trip

RTDIN 2

R o staws
J RTD Input 2 Out of Range
J RTD Input 2 Threshald 1 Trip
J RTD Input 2 Threshold 2 Trip
J RTD Input 2 Threshold 3 Trip
J RTD Input 2 Threshold 4 Trip

8 A YA VAV AV ANAN o S S AV AVAVAVA

Figure 32-17. Remote RTD Inputs Metering

Thermocouple Inputs

BESTCOMSPIus Navigation Path: Metering, Status, Inputs, Remote Thermocouple Inputs
HMI Navigation Path: Metering, Status, Inputs, Remote Analog Input Values

The value and status of the remote thermocouple inputs are shown on this screen. The status is TRUE
when the corresponding LED is green. Refer to Figure 32-18. Remote Thermocouple Input #1 is shown.

THERM CPL 1 THERM CPL 2

I -cRviceL i Status

J Thermocouple 1 Threshold 1 Trip
J Thermocouple 1 Threshold 2 Trip
J Thermocouple 1 Threshold 3 Trip
J Thermocouple 1 Threshold 4 Trip

I cRvicPL2 Status

J Thermocouple 2 Threshold 1 Trip
J Thermocouple 2 Threshold 2 Trip
J Thermocouple 2 Threshold 3 Trip
J Thermocouple 2 Threshold 4 Trip

Figure 32-18. Remote Thermocouple Inputs Metering

Analog Expansion Module
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Analog Input Values

BESTCOMSPIus Navigation Path: Metering, Status, Inputs, Remote Analog Input Values
HMI Navigation Path: Metering, Status, Inputs, Remote Analog Input Values

The values of the scaled analog inputs, raw analog inputs, RTD input temperatures, raw RTD inputs,
thermocouple input temperatures, and raw thermocouple inputs are shown on this screen.

For each analog input, the raw metered input value and the scaled metered input value are displayed.
This is useful to check if the AEM-2020 is seeing a valid raw input value (i.e. the raw 0 to 10 volt voltage
input or 4 to 20 mA current input). The scaled value is the raw input scaled up to the range specified by
the Parameter Minimum and Parameter Maximum value parameters in the Remote Analog Input settings.
Refer to Figure 32-19.

Scaled Analog Inputs Faw Analog Inputs
AMNALOG IMNA 0. AMNALOG M1
ANALOG M 2 0. ANALOG M 2
ANALOG M 3 0. ANALOG M 3
ANALOG 1M 4 0. ANALOG M 4
ANALOG M5 0. ANALOG M5
ANALOG IM B 0. ANALOG M B
AMALOG M 7 Q. ANALOG M 7
ANMALOG M B . ANALOG M B
RTD Input Temperatures Faw RTD Inputs
F RTD M1 RTD M1
F RTDIMN 2 RTDIM 2
F RTDIM 3 RTDIM 3
F RTDIM 4 RTD M 4
F RTDIM G RTDIMNE
F RTDIM G RTDIMN B
F RTDIMN 7 RTDIMN 7
F RTDIMN 8 RTDIMN 8
Thermocouple Input Termperatures Faw Thermocouple Inputs
0F THERM CPL1 0. 000 mv THERM CPL1
0F THERM CPL 2 0. 000 mv THERM CFL 2

Figure 32-19. Remote Analog Input Values Metering
When connected to a , the Calibrate button shown on the Remote Analog Input Values screen opens the

Analog Input Temperature Calibration screen shown in Figure 32-20. This screen is used to calibrate
RTD inputs 1 through 8 and thermocouple inputs 1 and 2.

DECS-250 Analog Expansion Module
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Analog Input Temperature Calibration g|

RTD Input #1 (F)
0.00

RTD Input #2 (F)
0.00

&

RO Input #3 (F)
0.00

=

RO Input #4 (F)
0.00

RTD Input#5 (F)
0.00

&

&

RTD Input #5 (F)

O

RTD Input #7 (F)

O

RTD Input #8 (F)

Thermocouple Input #1 (F)

Thermocouple Input #2 (F)

[ Upload Data to Device ] [ Cloze ]

Figure 32-20. Remote Analog Input Temperature Calibration

Analog Outputs

BESTCOMSPIus® Navigation Path: Metering, Status, Outputs, Remote Analog Outputs
HMI Navigation Path: Metering, Status, Outputs, Remote Analog Outputs

The status of the remote analog outputs, scaled analog output values, and raw analog output values are
shown on this screen. Parameter selections are made on the Remote Analog Outputs screen under
settings in BESTCOMSPIus. The status is TRUE when the corresponding LED is green. Refer to Figure
32-21.

Qut of Range Status Scaled Analog Qutputs Raw Analog Outputs
GenVAB GenVAB Gen VAB
GenVAB GenVAB Gen VAB
GenVAB GenVAB Gen VAB
Gen VAB Gen VAB Gen VAB

Figure 32-21. Remote Analog Outputs Metering
Maintenance

Preventive maintenance consists of periodically checking that the connections between the AEM-2020
and the system are clean and tight. Analog Expansion Modules are manufactured using state-of-the-art
surface-mount technology. As such, Basler Electric recommends that no repair procedures be attempted
by anyone other than Basler Electric personnel.

Firmware Updates

Refer to the BESTCOMSPIus® chapter for instructions on updating firmware in the AEM-2020.

Analog Expansion Module DECS-250
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33 *» Contact Expansion Module

The optional CEM-2020 is a remote auxiliary device that provides additional DECS-250 contact inputs
and outputs. Two types of modules are available. A standard module (CEM-2020) provides 24 contact
outputs and a high current module (CEM-2020H) provides 18 contact outputs.

This chapter covers the CEM-2020 and CEM-2020H. For information on the CEM-125, refer to Basler
publication 9636500990.

Features

CEM-2020s have the following features:

e 10 Contact Inputs

e 18 Contact Outputs (CEM-2020H) or 24 Contact Outputs (CEM-2020)

e Functionality of Inputs and Outputs assigned by BESTlogic ™ Plus programmable logic
¢ Communications via CAN Bus

Specifications

Control Power

Nominal.........ccciiiiiii. 12 or 24 VVdc
Range ..o 8 to 32 Vdc (Withstands ride-through down to 6 Vdc for 500 ms.)
Maximum Consumption

CEM-2020.......ccceeiveeeaannnn. 14 W

CEM-2020H ........ccveeeenen. 8w

Contact Inputs

The CEM-2020 contains 10 programmable inputs that accept normally open and normally closed, dry
contacts.

Contact Outputs

Ratings
CEM-2020

Outputs 12 through 23...1 Adc at 30 Vdc, Form C, gold contacts*
Outputs 24 through 35...4 Adc at 30 Vdc, Form C, 1.2 A pilot duty+

CEM-2020H
Outputs 12 through 23...2 Adc at 30 Vdc, Form C, gold contacts*
Outputs 24 through 29...10 Adc at 30 Vdc, Form C, 1.2 A pilot duty¥

* Gold contacts intended for low voltage signaling to dry circuits. Not rated for inductive loads or pilot
duty.

1 For pilot duty, the load must be in parallel with a diode rated at least 3 times the coil current and 3 times
the coil voltage.

Communication Interface
The CEM-2020 communicates with the DECS-250 through CAN1.

CAN Bus

Differential Bus Voltage ............. 1.5to0 3Vdc

Maximum Voltage...........ccc........ -32 to +32 Vdc with respect to negative battery terminal
Communication Rate.................. 125 or 250 kb/s

DECS-250 Contact Expansion Module
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Type Tests
Shock
Withstands 15 G in 3 perpendicular planes.

Vibration

Swept over the following ranges for 12 sweeps in each of three mutually perpendicular planes with each
15-minute sweep consisting of the following:

5t029t05Hz..ccccooiiiiiii 1.5 G peak for 5 min.
2910521029 Hz....ccvvveeivee, 0.036” Double Amplitude for 2.5 min.
52t0500t0 52 Hz.........cvvvennnee. 5 G peak for 7.5 min.

HALT (Highly Accelerated Life Testing)

HALT is used by Basler Electric to prove that our products will provide the user with many years of
reliable service. HALT subjects the device to extremes in temperature, shock, and vibration to simulate
years of operation, but in a much shorter period span. HALT allows Basler Electric to evaluate all possible
design elements that will add to the life of this device. As an example of some of the extreme testing
conditions, the CEM-2020 was subjected to temperature tests (tested over a temperature range of -80°C
to +130°C), vibration tests (of 5 to 50 G at +25°C), and temperature/vibration tests (tested at 10 to 20 G
over a temperature range of -60°C to +100°C). Combined temperature and vibration testing at these
extremes proves that the CEM-2020 is expected to provide long-term operation in a rugged environment.
Note that the vibration and temperature extremes listed in this paragraph are specific to HALT and do not
reflect recommended operation levels. These operational ratings are included in the Specifications
chapter of this manual.

Environment

Temperature
Operating.........ccovvevvveenenn. —40 to +70°C (40 to +158°F)
Storage .....cooevveeviieiiiienee —40 to +85°C (40 to +185°F)
Humidity ..........oooooeeei IEC 68-2-38

Agency Standards and Directives

UL Approval
The CEM-2020 is a Recognized Component for the US and Canada under UL file E97035

(CCN-FTPM2/FTPMB8) covered under the Standards below:

e UL 6200
e CSAC22.2 No.14-13

CE and UKCA Compliance

This product has been evaluated and complies with the relevant essential requirements set forth by the
EU legislation and UK Parliament:

e Low Voltage Directive (LVD) 2014/35/EU

e Electromagnetic Compatibility (EMC) 2014/30/EU

e Hazardous Substances (RoHS 2) - 2011/65/EU

This product conforms to the following Harmonized Standards:

o EN50178:1997 - Electronic Equipment for use in Power Installations

o EN61000-6-4:2001 - Electromagnetic Compatibility (EMC), Generic Standards, Emission Standard
for Industrial Environments

e EN 61000-6-2:2001 - Electromagnetic Compatibility (EMC), Generic Standards, Immunity for
Industrial Environments

o EN50581:2012, Ed. 12 - Technical Documentation for the Assessment of Electrical and Electronic
Products with respect to the Restriction of Hazardous Substances.

Contact Expansion Module DECS-250
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FCC Requirements
This product complies with FCC 47 CFR Part 15.

Maritime Recognition
Recognized by American Bureau of Shipping (ABS). For current certificates, see www.basler.com.

China RoHS

The following table serves as the declaration of hazardous substances for China in accordance with PRC
standard SJ/T 11364-2014. The EFUP (Environment Friendly Use Period) for this product is 40 years.

PRODUCT:| CEM-2020
BEYR
Hazardous Substances
SPEZF | pE_R | BERZF
ARHE — —_
\ SRoKE | 0T BTYE BoE | BRT
. _ NG ZRBEX | Polybrominated | BE=THE | Benzyl | Bis(2- ]
— 2l K i Hexavalent | Polybrominated Diphenyl Dibutyl butyl |ethylhexyl)| Diisobutyl
FHBIF Lead | Mercury | Cadmium | Chromium Biphenyls Ethers Phthalate | phthalate | phthalate | phthalate
Part Name | (Pb) | (Hg) (Cd) (Cr8%) (PBB) (PBDE) (DBP) (BBP) (BEHP) (DIBP)
=
EEE O (0] (0] O O 0] O (0] (0] (0]
Metal parts
ER O
xa o) o} o} o) o) o) o) o o o
Polymers
B X | o X 0 0 0 0 0 0 0
Electronics
A EE
[
Cables & O (0] (0] O O 0] 0] (0] (0] (0]
interconnect
accessories
YZEMR
Insulation O (0] (0] O O O O (0] (0] (0]
material

ARIEIKRIE SIT11364 R EGRH -

O: RN BENRE ZBUPIEIERM R PRZ BT GB/T 26572 MERIREZKLLT -
X RRZAENREVEZEHNE IRV RPN SBH GB/T 26572 MERIREEXK -
This form was prepared according to the provisions of standard SJ/T11364.

O: Indicates that the hazardous substance content in all homogenous materials of this part is below the limit specified in standard
GBI/T 26252.

X: Indicates that the hazardous substance content in at least one of the homogenous materials of this part exceeds the limit
specified in standard GB/T 26572.

Physical

Weight
CEM-2020........ccccvvvvreeeenns 2.25 b (1.02 kg)
CEM-2020H.........cccevvveene 1.90 Ib (0.86 kg)

Dimensions ........ccccooeeviveiiiinnnnnn. See Installation later in this chapter.

DECS-250 Contact Expansion Module
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Installation

Contact Expansion Modules are delivered in sturdy cartons to prevent shipping damage. Upon receipt of
a module, check the part number against the requisition and packing list for agreement. Inspect for
damage, and if there is evidence of such, immediately file a claim with the carrier and notify the Basler
Electric regional sales office, your sales representative, or a sales representative at Basler Electric,
Highland, lllinois USA.

If the device is not installed immediately, store it in the original shipping package in a moisture- and dust-
free environment.

Mounting

Contact Expansion Modules are contained in a potted plastic case and may be mounted in any
convenient position. The construction of a Contact Expansion Module is durable enough to mount directly
on a genset using Ya-inch hardware. Hardware selection should be based on any expected
shipping/transportation and operating conditions. The torque applied to the mounting hardware should not
exceed 65 in-lb (7.34 Nem).

See Figure 33-1 for CEM-2020 overall dimensions. All dimensions are shown in inches with millimeters in
parenthesis.

4 6.38 (162.0)

v

“ 5.50 (139.7) . «— 202 (51.3) —
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7.50
(190.5)

HEHEEEEEEHEEEEEEE

[eeeeoeoooooeooeeo00002a)

leeooeeorree0200000000222)|
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2200
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O c) L]

Figure 33-1. CEM-2020 Overall Dimensions

See Figure 33-2 for CEM-2020H overall dimensions. All dimensions are shown in inches with millimeters
in parenthesis.
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Figure 33-2. CEM-2020H Overall Dimensions
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Contact Expansion Module connections are dependent on the application. Incorrect wiring may result in
damage to the module.

Terminations

Notes

Control power from the battery must be of the correct polarity.
Although reverse polarity will not cause damage, the CEM-2020 will

not operate.

Be sure that the CEM-2020 is hard-wired to earth ground with no
smaller than 12 AWG copper wire attached to the chassis ground

terminal on the module.

It is recommended to minimize the vibration load on the connector

plug by ensuring that wires are well-constrained, with no more than 6

to 8 inches of unconstrained wire length near the connector plugs.

The terminal interface consists of plug-in connectors with screw-down compression terminals.

DECS-250

Contact Expansion Module
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CEM-2020 connections are made with one 5-position connector, two 18-position connectors, and two 24-
position connectors with screw-down compression terminals. These connectors plug into headers on the
CEM-2020. The connectors and headers have dovetailed edges that ensure proper connector orientation.
Also, the connectors and headers are uniquely keyed to ensure that the connectors mate only with the
correct headers.

Connectors and headers may contain tin- or gold-plated conductors. Tin-plated conductors are housed in
a black plastic casing and gold-plated conductors are housed in an orange plastic casing. Mate
connectors to headers of the same color only.

Caution

By mating conductors of dissimilar metals, galvanic corrosion could
occur which deteriorates connections and leads to signal loss.

Connector screw terminals accept a maximum wire size of 12 AWG. Maximum screw torque is 5 in-Ib
(0.56 Nem).
Control Power

The Contact Expansion Module control power input accepts either 12 Vdc or 24 Vdc and tolerates voltage
over the range of 6 to 32 Vdc. Control power must be of the correct polarity. Although reverse polarity will
not cause damage, the CEM-2020 will not operate. Control power terminals are listed in Table 33-1.

It is recommended that a fuse be added for additional protection for the wiring to the battery input of the
Contact Expansion Module. A Bussmann ABC-7 fuse or equivalent is recommended.

Table 33-1. Control Power Terminals

Terminal Description
P1- A (SHIELD) Chassis ground connection
P1-— (BATT-) Negative side of control power input
P1- + (BATT+) Positive side of control power input

Contact Expansion Module DECS-250
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Contact Inputs and Contact Outputs

The CEM-2020 (Figure 33-3) has 10 contact inputs and 24 contact outputs. The CEM-2020H
(Figure 33-4) has 10 contact inputs and 18 contact outputs.
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Figure 33-3. CEM-2020 Input Contact and Output Contact Terminals
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Figure 33-4. CEM-2020H Input Contact and Output Contact Terminals
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OUT12NC
OuUT12COM
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OUT13COM
OUT13NO
N/A

N/A

N/A
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OUT14COM
OUT14NO
OUT15NC
OUT15COM
OUT15NO

BATT+
BATT-
SHIELD
CANL
CANH

These terminals provide communication using the SAE J1939 protocol and provide high-speed
communication between the Contact Expansion Module and the DECS-250. Connections between the
CEM-2020 and DECS-250 should be made with twisted-pair, shielded cable. CAN Bus interface terminals
are listed in Table 33-2. Refer to Figure 33-5 and Figure 33-6.

Table 33-2. CAN Bus Interface Terminals

Terminal

Description

P1- HI (CAN H)

CAN high connection (yellow wire)

P1-LO (CANL)

CAN low connection (green wire)

P1-  (SHIELD)

CAN drain connection

Contact Expansion Module

DECS-250
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Note

1. If the CEM-2020 is providing one end of the J1939 bus, a 120 Q,
2 watt terminating resistor should be installed across terminals
P1-LO (CANL) and P1- HI (CANH).

2. If the CEM-2020 is not part of the J1939 bus, the stub connecting
the CEM-2020 to the bus should not exceed 914 mm (3 ft) in
length.

3. The maximum bus length, not including stubs, is 40 m (131 ft).

4. The J1939 drain (shield) should be grounded at one point only. If
grounded elsewhere, do not connect the drain to the CEM-2020.

AEM-2020
(Optional)

/ A//
CAN-H

CEM-2020 m / m Genset
CAN-L

P0064-06

DECS-250

Bus
Stub

120 ohm 120 ohm
Termination Termination

Other
Devices

Figure 33-5. CAN Bus Interface with CEM-2020 providing One End of the Bus

AEM-2020
(Optional)

/ A//
CAN-H

DECS-250 m / m Genset
CAN-L

P0064-07

CEM-2020

Bus

Stub

120 ohm 120 ohm
Termination Termination

Other
Devices

Figure 33-6. CAN Bus Interface with DECS-250 providing One End of the Bus

DECS-250 Contact Expansion Module
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Communications

BESTCOMSPIus® Navigation Path: Settings, Communications, CAN bus, Remote Module Setup

HMI Navigation Path: Settings, Communication, CAN bus, Remote Module Setup, Contact Expansion
Module

The contact expansion module must be enabled with the correct J1939 address. A Control Area Network
(CAN) is a standard interface that enables communication between the CEM-2020 and the DECS-250.
The Remote Module Setup screen is illustrated in Figure 33-7.

Remote Module Setup

Contact Expansion Module Analog Expansion Module
() Disabled () Disabled
(%) Enabled (%) Enabled

CEM J1939 Address AEM J15939 Address

236 37

CEM Qutputs

18 Qutputs ~

Figure 33-7. Remote Module Setup

Functional Description

Contact Inputs

BESTCOMSPIus Navigation Path: Settings, Programmable Inputs, Remote Contact Inputs
HMI Navigation Path: Settings, Programmable Inputs, Remote Contact Inputs

The CEM-2020 provides 10 programmable contact inputs with the same functionality as the contact
inputs on the DECS-250. The label text of each contact input is customizable and accepts an
alphanumeric character string with a maximum of 64 characters.

The remote contact inputs are incorporated into a BESTIlogicPlus programmable logic scheme by
selecting them from the //O group in BESTlogicPlus. For more details, refer to the BESTlogicPlus chapter.

BESTCOMSPIus settings for remote contact inputs are illustrated in Figure 33-8.

Contact Expansion Module DECS-250
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Remote Contact Inputs
Input#15 Input#16 Input#17
Label Text Label Text Label Text
INFUT 15 INPUT 16 INFUT 17
Input #18 Input#19 Input #20
Label Text Label Text Label Text
INFUT 18 INPUT 19 INFUT 20
Input #21 Input #22 Input #23
Label Text Label Text Label Text
INFUT 21 INPUT 22 INFUT 23
Input #24
Label Text
INFUT 24
Figure 33-8. Remote Contact Inputs Settings
Contact Outputs

BESTCOMSPIus Navigation Path: Settings, Programmable Outputs, Remote Contact Outputs
HMI Navigation Path: Settings, Programmable Outputs, Remote Contact Outputs

The CEM-2020 provides 24 programmable contact outputs with the same functionality as the contact
outputs on the DECS-250. Outputs 12 through 23 can carry 1 A. Outputs 24 through 35 can carry 4 A.

The CEM-2020H provides 18 programmable contact outputs with the same functionality as the contact
outputs on the DECS-250. Outputs 12 through 23 can carry 2 A. Outputs 24 through 29 can carry 10 A.

The label text of each contact output is customizable and accepts an alphanumeric character string with a
maximum of 64 characters.

The remote analog outputs are incorporated into a BESTlogicPlus programmable logic scheme by
selecting them from the I/O group in BESTlogicPlus. For more details, refer to the BESTlogicPlus chapter.

BESTCOMSPIus settings for remote contact outputs are illustrated in Figure 33-9.

Remote Contact Outputs

Output #12 Output#13 Output#14
Label Text Label Text Label Text
OUTFLT 12 OUTPUT 13 OUTPUT 14

Output#15 Output #16 Output#17
Label Test Label Test Label Test
OUTPUT 15 OUTPUT 16 OUTPUT 17

\a] ] 19 ut

Figure 33-9. Remote Contact Outputs Settings

Status LED

This red LED flashes to indicate that the CEM-2020 is powered up and functioning properly. The LED
lights solid during power up. When the power-up sequence is complete, this LED flashes. If the LED does
not flash after power up, contact Basler Electric.

DECS-250 Contact Expansion Module
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Metering

Contact Inputs

BESTCOMSPIus Navigation Path: Metering, Status, Inputs, Remote Contact Inputs
HMI Navigation Path: Metering, Status, Inputs, Remote Contact Input Values

The value and status of the remote contact inputs are shown on this screen. The status is TRUE when
the corresponding LED is green. Refer to Figure 33-10.

Status

INPUT 15
INPUT 18
INPUT 17
INPUT 18
INPUT 19
INPUIT 20
INFUT 21
INPUIT 22
INPUT 23
INPUIT 24

Figure 33-10. Remote Contact Inputs Metering

Contact Outputs

BESTCOMSPIus® Navigation Path: Metering, Programmable Outputs, Remote Contact Outputs
HMI Navigation Path: Metering, Status, Outputs, Remote Contact Outputs

The value and status of the remote contact outputs are shown on this screen. The status is TRUE when
the corresponding LED is green. Refer to Figure 33-11.

Status

OUTPUT 12
OUTPUT 13
OUTPUT 14
OUTPUT 15
OUTPUT 18
OUTPUT 17
OUTPUT 18
OUTPUT 13
OUTPUT 20
COUTPUT 21

OUTEUT 22

Figure 33-11. Remote Contact Outputs Metering

Maintenance

Preventive maintenance consists of periodically checking that the connections between the
CEM-2020 and the system are clean and tight. Contact Expansion Modules are manufactured using
state-of-the-art surface-mount technology. As such, Basler Electric recommends that no repair
procedures be attempted by anyone other than Basler Electric personnel.

Firmware Updates

Refer to the BESTCOMSPIus® chapter for instructions on updating firmware in the CEM-2020.

Contact Expansion Module DECS-250
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34 - Math Model

Introduction

This chapter describes and illustrates the DECS-250 mathematical model.

In addition to the power system stabilizer information provided here, PSS modeling information is also
available in the Power System Stabilizer chapter.

References

DECS-250 mathematical models and timing characteristics are based on the following standards.

o |EEE Standard 421.5, IEEE Recommended Practice for Excitation System Models for Power
System Stability Studies

o |EEE C37.112-1996, IEEE Standard Inverse Time Characteristic Equations for Over Current
Relays, 1996

The rotating rectifier model is based on the type AC8B model available in the latest version of IEEE
421.5.

Symbols

Symbols used in the illustrations of this chapter are defined in Figure 34-1.

DECS-250 Math Model
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Gain Summer Comparator
« (z)
o Qutput is high when IN+ > IN-
Differentiator Mu ftlpller Output is low when [N+ < IN-
sK @ .
Time Delay
(legic input)
Switch/bypass TD
Integrator 1 |
—& *— Tirre
ki Delay
s 0 —
set at “0” when disabled Qutput =0 wheninput=0
set at “1” when enabled Cutput =1 after Input =1 for TD
Lowpass filter
1 ) Output Limit
i In/Qut of service
switch max
=i
Washout filter [~ ] Vhen EN=10ut=in " out
| Vwhen EN=0 Out=0OFF value i
sT, OFF min
1+sT Output cannot be higher than max

Output cannot be lower than min

Low Value gate

Lead/Lag filter Lv > sign function
Gate,
1+sT1

1+sT, Output is lowest input value sign
. Output = 1 when input is positive
High Value gate Qutput = -1 wheninput is negative
Ramp Tracking filter
m Hv Non-Windup Limit
[ 1+sT1 Gate,
Tt fnax
Cutput is highest input value I
K
Linear Piecewise 7
Q(P) Function _?\_ min
» Output cannoct be higher than max
Q Output cannot be lower than min
P __|Bg Integrator stops at max ormin value
T Non-Windup Pl Controller
Linear Piecewise SW, max
Q(Voltage Limit) Function Output is A when SW1 =0
al. Output is B when SWA1 = 1 1.5
%‘ - s
y _
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Q(U) Function )
Output cannot be higher than max

Cutput cannot be lower than min

Integrator clamps at current value when
the output is max or min value

Far limiters, when not active, the
integrator will decay to 0 with a time
constant of 2 seconds as of firmware
1.06

Figure 34-1. Symbol Definitions
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Synchronous Machine Terminal Voltage Transducer and
Load Compensator Module

The Basler DECS-250 implements the load compensation by using the vector sum of the magnitudes of
the terminal voltage and of the terminal current. The model provided in IEEE Standard 421.5 for terminal
voltage transducers and load compensators can be used to model this function in the Basler DECS-250
system as shown in Figure 34-2.

\_IT —> _ - Ver 1
_ Vg, = IV + (RFjX) 11
. —> 1+ T.s

——> V,

h 4

Figure 34-2. Terminal Voltage Transducer and Load Compensation Elements

The values used in this model can be derived from the Basler DECS-250 settings as follows:
Rc = 0 (Resistive load compensation not available)
Xc =0.01 * DRP
Tr—5ms

DRP is the percent droop programmed into the Basler DECS-250 for Reactive Droop Compensation,
values range from O to 30.

Voltage Regulator

Figure 34-3 shows the model of the Basler DECS-250 excitation system used with a simplified rotating
exciter, brush or brushless type. The rotating exciter parameters are not included in this discussion since
they are the responsibility of the exciter manufacturer.

The forcing limit VRLMT and the regulator potential circuit gain parameter KA (not to be confused with the
regulator gain parameter Ka) are related to the power-input voltage (VP_VOL) to the regulator and the
nominal exciter field voltage (EEF_BASE) as follows:

Ka =14 *Ve voL / Eer pase
Varnm=KaVT

When the power input is not fed from the generator terminals but instead by a separate source whose
output does not change with terminal voltage, the VT input becomes 1.

The PID gains Kr, Ki, and Kp are custom designed for the best performance for each generator/exciter
system. These continuous time gains are discretized and implemented in the DECS-250 digital controller.
The PID gains can be read from the tables provided by Basler Electric or can be obtained from a program
made available to the user by Basler Electric.

Other typical values are: Ta =0.004 and Ka=0.1.

DECS-250 Math Model
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Figure 34-3. Per-Unit Block Diagram for a Simplified Rotating Exciter

M. Je
L]

Var/Power Factor Controller

The var/PF controller is a summing point type controller and makes up the outside loop of a two-loop
system. This controller is implemented as a slow Pl type controller. The voltage regulator forms the inner
loop and is implemented as a fast PID controller.

The model of the Basler DECS-250 var and power factor controller are shown in Figure 34-4 and Figure
34-5, respectively. The Ptmin threshold for the PF controller is based on a settable percentage of rated
power. Non-windup limit (Vcwwr) is used for bounding the var/PF controller output voltages (Va and Vee),
which is related to the programmed parameter “Fine Voltage Adjustment Band (FVAB)” as follows:

Vewsr micn= FVAB/100
Vet ow = -FVAB/M00

2 “F"CL\'ITl_HIGH
| :
OqEF +__If'§\ - o K 1 Ka to AV_R
M I » Kg » — 4\!@‘ sumr_mtng
_ i . poin
"-"-CLHT—_Low
Q
EXLON logic
Set high if limiters are active
EXLON Dc Set to low otherwise
Figure 34-4. Per Unit Block Diagram for Var Controller
DECS-250
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»  y=1u —Hkn} —1 = PFage = 0 for under-excited
1 PF should he calculated as a negative
»  sign value for under-excited machine
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Set high if limiters are active
EXLON Set to low otherwise

Pr——————— "~/
CDMP}——F___*
Proan ——- -

Figure 34-5. Per Unit Block Diagram for PF Controller

Limiters

The DECS-250 has five limiters, the overexcitation limiter (OEL), the underexcitation limiter (UEL), the
stator current limiter (SCL), the underfrequency/volts-per-hertz limiter, and the var limiter (varL). OEL can
be implemented as one of two types of schemes, summing point type or takeover type. UEL, SCL, and
varL use only summing point type.

Underexcitation Limiter (UEL)

Figure 34-6 shows the DECS-250 model for UEL. It makes up the outer loop and the voltage regulator
makes up the inner loop. The UEL uses a Pl type controller.

Vrer
| +
P +
Q—» Z —>» K |—>»1+— ——» £ —>» ToPD
Ny 5 N Controller
+ _ - A
! :
CQlueL_rer Ve

Figure 34-6. Per Unit Block Diagram for Underexcitation Limiter

The UEL operating characteristic is selected from one of the following methods.

1. The internal UEL operating characteristic is designed to mimic the characteristics of the limiter on
the P-Q plane as illustrated in Figure 34-7. The UEL reference (QUEL_REF) is generated based
on the user input parameter “UEL Bias (QBIAS)” and the active power (P) as follows P and
QBIAS should be in per-unit for the equation below):

QueL_rer = (0.49 P?- 1) Qeias

Where Qsias in pu = Reactive Power Setting at O real power / Rated VA

DECS-250 Math Model
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reactive power (Q)

» real power (P)

(Q )
user defined HELRER
LIEL bias

(@

q.IEL_?EF}

b e

Figure 34-7. Underexcitation Limiter Reference

2. The levels entered for the user-defined curve are defined for operation at the rated generator
voltage. The user-defined UEL curve is automatically adjusted based on generator operating
voltage and real power by using the UEL voltage dependency real-power exponent as shown in
Figure 34-8.

K
T - 1+ STL.'EL g {UT} l
1
V,F

)\‘ 1 User defined
P —»{II > » Look-up Table

| 1+sTue for UEL

I1
e OUEL_HEF

—

Figure 34-8. Adjustment of UEL Curve Based on Generator Voltage and Real Power

Figure 34-9 shows the customized UEL operating characteristic for a UEL in which the limit is
comprised of multiple straight line segment, showing up to six segments.

L |
_U

{:P51Q5}

UEL Not
Limiting (P:.Qy)
\ (P2.Q5)
(P2.Q5)
F.Q
(P1.Q4) UEL
Y Limiting

Q
Figure 34-9. User-Defined UEL Curve Characteristic with Five Points

Math Model DECS-250



9440300990 34-7

Overexcitation Limiter (OEL)

The Basler DECS-250 has two types of overexcitation limiter (OEL), summing point type and takeover
type. These are shown in Figure 34-10 and Figure 34-11. In the summing point type of the Basler DECS-
250 OEL, a PI type controller is used and the OEL output is added to the summing point of the voltage
regulator. In addition to the summing point OEL described above, the DECS-250 has a takeover style
overexcitation limiter. It uses a PI type controller. In this control scheme, the actual field current is
compared with the OEL set point. In order to allow large field voltage due to transient response in the
AVR loop, the actual field current is filtered before comparing with the OEL set point. The integrator of the
OEL loop is reinitialized every 4 milliseconds with the current excitation level if it is below the limit. When it
is above the limit, the OEL limiter output becomes less than the AVR output and the OEL takes over to
control at a proper excitation level. When the OEL is active, the AVR loop stops integration and compares
its output with the OEL output to get out of the OEL loop.

Vrer
Vrer l
I~ +
™, K, + 7N

Y
|

Y

+
IE=—H\ZJ‘—-— Kq 1+—— - »/ T —» ToPD

- 5 VeoeL A Controller

VG

IOEL_REF

Figure 34-10. Block Diagram for Overexcitation Limiter (Summing Point Type)

AVR PID Vo

VauurVrKs OUPPUL i Vawur

— " LV N K
~ e o . { el
e Z ) K ! +% Vor LC2E \J ) Tasta

+ T A B

0 0

OEL enable
loeL rer controller reset
logic

Figure 34-11. Block Diagram for Overexcitation Limiter (Takeover Type)

Two methods for calculating the field current reference for the OEL loop are implemented in the DECS-
250. For the summing point OEL, the reference field current is calculated based on the user input
parameters as shown in Figure 34-12. It approximates the field current short-time overload capability
given in ANSI standard C50.13. The low level (OEI3) is continuous field current. The OEL loop becomes
inactive if field current lower than OEI3 is required by an extemal event. It is illustrated at time to to in
Figure 10.

DECS-250 Math Model
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reference field current UOEL_REF}

OEN o count down for reset
OEI2 —»
OEIZ

| » time (sec)
OET1 OET2 t

Figure 34-12. Overexcitation Limiter Reference for Summing Point Type OEL

In the takeover OEL, the reference field current (loeL_rer) is calculated based on the inverse-time
characteristic found in IEEE C37.112. Input parameters required from the user are:

lta_max — Maximum allowed field current (OEL high level current)
lta_min — Maximum continuous field current (OEL low level current)
TD — Time dial setting.

The reference field current (loeL_rer) in per-unit is obtained by:

) -95.9(
|E90 { ﬁme +1T‘1T}:||5,435

ler_pass

logL_ger =

where lpase = |fd7min /1.03

Stator Current Limiter (SCL)

The Stator Current Limiter (SCL) modifies the excitation level based on whether vars are being absorbed
(leading) or exported (lagging) by the synchronous machine. Figure 34-13 shows the model of the stator
current limiter. The SCL makes up the outer loop and the voltage regulator makes up the inner loop. The
Pl type controller is used to achieve a desired response. The sign(Q) is defined as positive (+1) for over
excitation and negative (—1) for under excitation condition.

The SCL current reference (IscL_rer) is generated based on a two-step waveform with a high current level
(Inign), @ high current time (Thigh) and a low current level (liow) as shown in Figure 34-14.

The SCL loop becomes inactive if stator current lower than a low current level (low) is required by an
external event. It is illustrated at time to in Figure 34-14.

VREF

A /l
0——» /
A — P
'\._—h'/ A Kq 1+ Ky TeFPID

PR oo Controller
| ! Tﬁl B S
G -"\L_ - T

Y -1
W, sign(Q) Ve

L 2

lscy_mer

0D—»- -

Ah[;\li
-

Absolute
Q Walue

0oz ——mm»-

Figure 34-13. Per Unit Block Diagram for Summing-Point Style Stator Current Limiter
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stator current reference level (lsm__qEF}
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high 1
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Figure 34-14. Stator Current Limiter Reference

Volts per Hertz/Underfrequency Limiter

Volts-per-hertz and underfrequency limiters are designed to protect the generator and step-up

transformer from damage due to excessive magnetic flux resulting from low frequency operation and/or
overvoltage.

The underfrequency limiter has been designed with an adjustable slope (KviHz) from 0 pu to 3 pu V/Hz.
When the system is in an under frequency condition, the voltage reference is adjusted by the amount
calculated based on two programmable parameters, the corner frequency and the volts-per-hertz slope.
Its mathematical model is shown in Figure 34-15. As presented by Figure 34-16, V/Hz is determined by a

two-step waveform with a high limit setpoint and a low limit setpoint. These setpoints are available in
BESTCOMSPlus.
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Figure 34-15. Underfrequency Limiter
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!
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Figure 34-16. Volts per Hertz Slope Selection

The Volts-per-Hertz limiter has been designed with an adjustable slope (Kvnz) from 0 pu to 3 pu V/Hz.
When the system frequency and voltage are above the volts-per-hertz line the setpoint is adjusted to
maintain operation on the volts-per-hertz line. Its mathematical model is shown in Figure 34-17.

DECS-250 Math Model
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Figure 34-17. Volts per Hertz Limiter
Var Limiter (varL)

The var limiter (varlL) acts to limit the level of reactive power exported from the generator. A Pl type
controller is used and the varL output is subtracted from the summing point of the voltage regulator. A
delay setting establishes a time delay between when the var threshold is exceeded and the DECS-250
acts to limit. The varL mathematical model is shown in Figure 34-18.
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Figure 34-18. Per Unit Block Diagram of Var Limiter

Soft Start Control

The soft start control function is provided to cause orderly build-up of terminal voltage from residual to the
rated voltage in desired time with minimal overshoot. In DECS-250 the fast dynamic response is used
while the voltage reference is adjusted based on the elapsed time. When the system is under startup
condition, the voltage reference is adjusted by the amount calculated based on two programmable
parameters, initial soft start voltage level (Vo) and desired time (Tss) to build up to the rated voltage. Its
mathematical model is shown in Figure 34-19. The soft start gain (Kss) is calculated as follows:

Kss =1 /Tss
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Figure 34-19. Soft Start Control
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Field Current and Field Voltage Regulators

In the DECS-250 the field current and field voltage regulators are the same as that shown in Figure 34-3
with the following changes:
Filed Current Regulator:
e Vc becomes Ier
e VRer becomes ler Rer
Field Voltage Regulator:
e V¢ becomes Ver
e VRer becomes VEF Rer

Also note the derivate terms Kb and To are typically set to zero for field current and field voltage
regulation.

Dual Input Power System Stabilizer

The Basler PSS is a dual input power system stabilizer that uses combinations of power and speed to
derive the stabilizing signal. It is based on the type PSS2C model available in the reference of IEEE
421.5.

The PSS is designed to add damping to the generator rotor oscillations by controlling its excitation using
a supplemental stabilizing signal. To supplement the generator's natural damping, it produces a
component of electrical torque that opposes changes in rotor speed and introduces a signal proportional
to measured rotor speed deviation into the automatic voltage regulator (AVR) input.

As depicted in Figure 34-20, the PSS monitors frequency and power to produce the integral of
accelerating power, which is used for obtaining a derived speed signal (woev). Filtering of the derived
speed signal provides a phase lead at the electro-mechanical frequency of interest. This phase lead
compensates for the phase lag introduced by the closed loop voltage regulator. Prior to connecting the
stabilizer output signal to the voltage regulator input, adjustable gain and limiting are applied as depicted
in Figure 34-20.

= high g = lowr ramp + T .
Speed = b =y Moy | torsional phase ] . to
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(o ]—I- pass &EJJ—:- pass [—» tracking —F\Ej, ser [ leag [ AN [ limier _..."’W'R
on filter . filter filker R

Electrical high

Power —=| pass [—# integrator

(P} filter

Figure 34-20. PSS Function Block Diagram

The PSS performance is configured using filter time constants and software control switches. Figure
34-20 illustrates the detailed block diagram including the position of each software switch.

High-Pass Filtering and Integration

High-pass filtering is used to remove low frequency components from electrical power and rotor speed (or
compensated frequency) signals. This ensures that the stabilizer does not alter the steady-state reference
to the voltage regulator. High-pass filtering is implemented using time constants Tw1, Twz, and Ti1.
Integration of the electrical power signal is accomplished using time constants (Tws, Tws and Ti2) and the
rotor inertia constant

H

The outputs of these are added together to obtain the integral of mechanical power deviation. Time
constants Tw1, Twz, Tws, and Tws are also called the washout time constants.

DECS-250 Math Model
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Low-Pass/Ramp Tracking Filter

A fourth-order low-pass filter processes the calculated mechanical power deviation signal. This filtering
may be excessive for hydroelectric units with high rates of mechanical power change. An optional filter
stage is provided to allow for ramp changes to the input mechanical power.

Torsional Filter

Torsional Filter provides desired gain reduction at the specified frequency. The filter is used to
compensate the torsional frequency components present in the input signal. There are two stages of
torsional filters that can be selected by SW4 and SW5.

Phase Compensation

Filtering of the derived speed signal provides a phase lead at the electro-mechanical frequency of
interest. As depicted in Figure 34-21, the derived speed signal is modified before it is applied to the
voltage regulator input. The signal is filtered to provide phase lead at the electromechanical frequencies
of interest i.e., 0.1 Hz to 5.0 Hz. The phase lead requirement is site-specific, and is required to
compensate for phase lag introduced by the closed-loop voltage regulator. With switches SW2 and SW3
in the closed position, the derived speed deviation is used as the stabilizing signal. These software
switches allow the user to select an alternate configuration based upon the available input signals. The
first two lead-lag blocks are normally adequate to match the phase compensation requirements of a unit;
however, two additional stages may be added by opening software switches SW6 and SW7. The transfer
function for each stage of phase compensation is a simple pole-zero combination.

Limiter: Output limiting logic provides ways to limit the output of the PSS. Figure 34-21 presents the limiter
with SW8 and SW9 set to disable. In this state, the limits are Vstmin and Vstmax.

Modeling of the limiter function with SW8 and/or SW9 enabled is not included in this chapter.
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Figure 34-21. Detailed PSS Block Diagram
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Low Voltage Ride-Through Controller

The low voltage ride-through (LVRT) controller is a reactive power controller that produces a reference
reactive power based on bus conditions. The reactive power is used as the input to the var controller
herein after being passed through the low-pass filter PT1. The LVRT controller has five separate methods
of formulating the reactive power reference. The four with formulas to determine reactive power are
detailed below.

Q(PF) produces a reference reactive power based on power factor. This is different from the PF controller
where the PF controller directly controls against the power factor. See Figure 34-22.

+ 1 QPF VAR
2 172 =t
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Figure 34-22. Q (U) Control

Q(Voltage Limit) control produces a reference reactive power based on a four-point piecewise linear
function of bus voltage, U. The four points limit the min and maximum Q, as well as set the bus voltage
range where Qrer Will be zero. The intent is for the excitation system to produce vars when the bus voltage
is low or absorb vars when the bus voltage is high, thereby helping support grid voltage. Bus voltage is
low pass filtered with a time constant Tqu. See Figure 34-23 and Figure 34-24.
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Figure 34-23. Q (Voltage Limit) Control
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Figure 34-24. Q (Voltage Limit) Function
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Q (V) control produces a reference reactive power based on linear function of bus voltage, U, with a dead
band. If U moves sufficiently to be outside the dead band, Q (U) recalculates from the Uc reference and
the slope. The minimum and maximum Q (U) settings stop the slope and provide bounds for Q. The intent
is for the excitation system to produce vars when the bus voltage is low or absorb vars when the bus
voltage is high, thereby helping support grid voltage. See Figure 34-25 for the math model and Figure
34-26 for the function that determines Q. Bus voltage is low pass filtered with a time constant Tqu.
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Figure 34-26. Q (U) Function

Q (P) control produces a reference reactive power based on a linear-piecewise function of real power, P.
Up to ten points may be used to create the piecewise function. The power is filtered prior to being an
input to the Q(P) controller with time constant Tqp. Please refer to Figure 34-27 and Figure 34-28.
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