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Preface

AWARNING: California's Proposition 65 requires special warnings for
products that may contain chemicals known to the state of California to
cause cancer, birth defects or other reproductive harm. Please note that
by posting this Proposition 65 warning, we are notifying you that one or
more of the Proposition 65 listed chemicals may be present in products
we sell to you. For more information about the specific chemicals found
in this product, please visit https://www.basler.com/Prop65.
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Preface

This instruction manual provides information about the installation and operation of the ECM-2 Excitation
Control Module. To accomplish this, the following information is provided:
General Information

Indicators and Interfaces

Functional Description

Mounting

Terminals and Connectors

BESTCOMS™Pro Software

Commissioning

Modbus™ Protocol

e Maintenance

e Specifications

To prevent personal injury or equipment damage, only qualified
personnel should install, operate, or service this system.

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.

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.

ECM-2 Preface
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© 2025 by Basler Electric
All rights reserved
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READ THIS MANUAL. Read this manual before installing, operating, or maintaining the ECM-2 Note
all warnings, cautions, and notes in this manual as well as on the product. Keep this manual with the
product for reference. Failure to follow warning and cautionary labels may result in personal injury or
property damage. Exercise caution at all times.

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.

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.

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.

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

Preface ECM-2
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Revision History

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

Refer to Basler publication 9410100899 (DECS-2100 and ECS2100 Revision History) for ECM-2
hardware and firmware revision history as well as BESTCOMS ™ Pro software revision history.

Instruction Manual Revision History

Manual
Revision and Date Change
F, Jun-25 e Added statement about RS-485 signaling
e Added note about energizing aluminum electrolytic capacitors
e Added FCC compliance statement
e Removed altitude specification
e Added section for troubleshooting BESTCOMS™ Pro screen
resolution
e Removed firmware and software history
e Updated figures to reflect new cover
E, Nov-24 e Removed references to CD-ROMs
D, Feb-17 e Added caution statement about nonvolatile memory
e Corrected relay output contact specifications
e Added procedure for manual installation of the USB driver
e Updated the CE compliance statement
e Added an NIIPT compliance statement
C, Mar-13 e Revised the minimum PC recommendations (Table 3) for
BESTCOMS™ Pro
e Updated Figure 7, Figure 20, and Table 14 to reflect new
BESTCOMS ™ Pro toolbar icon (close button)
e Added caution box addressing the suitability of Auto Tuning PID
values in the Commissioning chapter
e In BESTCOMS™ Pro chapter, Data Monitoring descriptions and
illustrations were updated to reflect consolidation of settings
into two screen views.
¢ Replaced workspace material with discussion of BESTspace™
e Revised Updating BESTCOMS™ Pro to cover manual and
automatic updating of the software
e Added bridge status screens and descriptions to
BESTCOMS ™ Pro chapter
e Updated “Monitor View” illustrations in BESTCOMS™ Pro
B, Apr-12 e Moved Logic Blocks into separate manual (9411300991)
e Converted manual to latest style
e Minor text edits in Introduction
e Replaced Figures 7, 8, and 9. (Added ™ to BESTCOMS™Pro)
A, Dec-11 e Initial release

ECM-2 Revision History
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1 e Introduction

The ECM-2 Excitation Control Module provides the core functions of regulation, input sensing, and
thyristor firing control in a DECS-2100 Digital Excitation Control System. Functions previously provided by
three separate circuit boards in ECS2100 systems are now provided by one compact module. The ECM-2
replaces the Sensor Input Module (SIM), Exciter Control Module (ECM), and Firing Control Interface
Module (FCIM) previously used in ECS2100 systems. ECM-2 advantages include:

e Fully-enclosed package provides protection of key system circuitry

e Previously-required space for three, separate circuit boards is reduced to one compact module

e The proven reliability of the ECS2100 system design with added functionality:

@)
O

O

ECM-2

Improved thyristor firing accuracy
Increased number of analog inputs from 12 to 24

Standard ECM-2 hardware configuration supports up to four power bridges via fiber optic
communications. The expanded fiber optic version can accommodate up to 16 power bridges

Expanded event recording and data logging capability

Additional USB port accepts removable storage media for downloading events, data logs,
and alarm logs without the use of a computer

Cross-current compensation between excitation systems through a built-in communication via
RJ-45 port over Ethernet

IRIG-B and NTP time synchronization provides synchronized data recording.

Additional RJ-45, 10BASE-T/100BASE-TX Ethernet port for a dedicated control network
protocol

Introduction
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2 * Indicators and Interfaces

ECM-2
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Indicators

LED indicators, located on the front panel, provide the status of ECM-2 functions.

Power

This green indicator lights to indicate the presence of ECM-2 operating power at either of the ECM-2
power supply inputs (PS1 or PS2).

Operating State

This green indicator annunciates the three operating states of ECM-2 operating code.

When the function block logic within the user’s application program is not being executed by the ECM-2
firmware, this indicator is unlit.

A flashing indicator annunciates that execution of the logic within the user’s application program is
occurring but the DECS-2100 system is offline (41A, breaker open).

Execution of application logic in an online (41A, breaker closed) DECS-2100 system is annunciated by a
steadily-lit indicator.

Firing Enabled

This green indicator lights when the ECM-2 module is supplying power bridge SCR firing commands to
the DECS-2100 system’s Bridge Control Module (BCM).

System Alarm

This red indicator lights when a system alarm exists within the ECM-2 module.

Bridge Alarm

This red indicator lights when a power bridge problem or failure is detected by the Bridge Control Module
(BCM) and communicated to the ECM-2 module.

Bridge Link Loss

This red indicator lights to indicate a loss of the fiber-optic signals between the ECM-2 module and the
Bridge Control Module (BCM).

Relay Out 1, 2, 3, and 4

Four amber indicators annunciate the energized/de-energized status of the four programmable relay
outputs. A lit indicator annunciates that the corresponding relay is energized.

Contact Input 1, 2, 3, and 4

Four amber indicators annunciate the open/closed status of the four externally-wetted programmable
contact inputs.

Ethernet

Two sets of indicators show the status of the two Ethernet communication ports. The green Link
indicators light to indicate that the corresponding Ethernet port connection is active/enabled. The amber
Data indicators light when the ECM-2 module is transmitting or receiving data over an Ethernet network.

Indicators and Interfaces ECM-2
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Interfaces

Interfaces provide communication between the ECM-2 and other system devices.

USB Connectors

Two USB connectors are located on the front panel. An A-type, USB connector, designated USB 2,
connects with a USB flash drive for the downloading of DECS-2100 event records, data log, and alarm
log. A B-type USB connector, designated USB 1, mates with a standard USB cable and is used for
communication between the DECS-2100 system and a PC operating BESTCOMS™Pro.

RS-485 Connectors

Three eight-pin, RJ-45 jacks, located on the lower side of the ECM-2 module, enable communication with
distributed control, SCADA systems, or other operator interface devices via Modbus™ RTU. The RS-485
connectors are identified with the numbers 1, 2, and 3.

In the ECM-2 design, RS-485 signaling is half-duplex where each RJ-45 connector has Pin 4 connected
to the Inverting signal and Pin 5 connected to the Non-Inverting signal.

Ethernet Connectors

Two eight-pin, RJ-45 jacks, located on the lower side of the ECM-2 module, are intended for local area
network (LAN) communication (10BASE-T/100BASE-TX). Typically, one jack is used for communication
with the DECS-2100 display panel. In a typical DECS-2100 system, the user will not plug directly into
these Ethernet ports. Instead, these Ethernet ports will be connected to an Ethernet switch which will
accept any of the Ethernet connection required by the user. The Ethernet connectors are identified with
the numbers 1 and 2 and have separate MAC addresses.

RS-232 Connector

A nine-pin, D-sub connector, located on the front panel, enables communication with the ECM-2 and
Bridge Control Modules through a PC operating BESTCOMSPro software.

ECM-2 Indicators and Interfaces
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3 * Functional Description

ECM-2 performs functions previously performed in ECS2100 systems by three, separate modules:
Sensor Input Module (SIM), Exciter Control Module (ECM), and Firing Control Interface Module (FCIM).
The functionality of these modules has been retained with some enhancements. ECM-2 functions are
illustrated in the block diagram of Figure 3-1.

AA A
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3-Phase AC Synchronous B
Power Source Generator/Motor
(Shunt fed or
PMG)
F-
C
ol Bridge/Cabinet
Shunt .
o Isolation
I Transducer
Card
Eridge m m
I Control _— -
[ Modules — ——————
RX_ TX PT Card CT Card
A |-
B
c o Isolation
- . - Transducer
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Vas Ve Bridge 0..15 If Vi
PPT Gen Field
v T v Analog Inputs
FPGA ¥
Set and Send firing command Analog Input Scaling
Send/Receive fiber communications
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Bouel ECM-2 .
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Vab & Vbc Reference Error AUTO_MXR AUTO_REG
Scaling for field V. | Power Input - O-/
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& | and power input PID @‘ S Adjustment
Limiters, PSS, Etc. Ethernet 2
Power Inputs RS232
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P0066-16 /L /L
+24V
i HMI PC
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Figure 3-1. ECM-2 Function Blocks

ECM-2 Functional Description
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Sensor Inputs

Twenty-four, high-speed analog inputs (channels) collect data (sensing values) from the generator PTs
and CTs and other analog signal sources through hard-wired inputs. Fiber-optic connections receive
digital signals supplied by the DECS-2100 system Digital I/O Modules. Analog and temperature signals
supplied by the DECS-2100 system Analog I/0O Modules are also received through fiber-optic connections
on the isolation transducer card interface. Analog inputs are digitized and provided to the excitation
circuitry for interpretation.

Excitation Control

The excitation control portion of the ECM-2 module provides the primary control for the DECS-2100
system and consists of logic for excitation control, limiting, protection, and communication.

Regulation

Regulation modes are described in the following paragraphs.

Manual Regulation

This function provides closed-loop regulation of field current (or during system testing, field voltage).
Manual regulation mode is typically the default control mode used when the PT signal is lost.

When operating in manual regulation mode, the ECM-2 maintains the field current level to within +0.5% of
the setpoint throughout the entire load range of the generator. The field current regulation setpoint is
adjustable over the range of 1 or 5% of no-load field current to 125% of rated load current.

Automatic Requlation

This function provides closed-loop regulation of the generator terminal voltage and is derived from the
regulator PTs. In the event of a regulator PT failure, it can be derived from the metering PTs.

When operating in automatic regulation mode, the steady-state generator terminal voltage is held to
within +0.2% over the entire load range. The voltage adjustment range is 40 to 120% of the rated terminal
voltage. Regulation occurs for generator frequencies over the range of 20 to 180 hertz.

Several types of generator current compensation can be provided as auxiliary signals to the automatic
regulation function. Reactive droop and line drop compensation use a processed CT input to modify the
operating point value based upon the magnitude of the reactive portion of the line current. Cross-current
compensation uses an additional CT input from another generator or data exchanged via an Ethernet link
to provide for reactive current sharing of paralleled generators.

Var Regqulation/Control

This function compares the calculated var level of the generator output to an internal reference (var
adjuster) value. The difference between the two values is multiplied by a gain and then used for var
control or var regulation.

For var control, if a condition exists where the var error is outside the acceptable window for the duration
of the preset time delay, the var controller acts to control the voltage regulator to keep the var level near
the prescribed value. If a condition exists where the var error is outside the acceptable window for less
than the duration of the preset time delay (such as, during transients), the system continues to function
like a voltage regulator.

Var regulation is sometimes utilized in industrial applications where the generator is providing local power
factor correction in addition to real power (watts). In this application the var error substitutes for the ac
voltage error. Proper adjustment of parameters is critical for stable operation in this application.

A var adjuster function provides the means for varying the generator var output by varying the internal
references applied to the digital var regulator error function.

Functional Description ECM-2
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Power Factor Requlation/Control

This function compares the calculated generator power factor value to an internal reference (PF adjuster).
The difference between the two values is multiplied by a gain and then used for power factor control or
power factor regulation.

Power factor control operates in a similar manner to var control.

Power factor regulation operates in a similar manner to var regulation. Power factor regulation, like var
regulation, is sometimes utilized in industrial applications where the generator is providing local power
factor correction in addition to real power (watts). In this application, the power factor error substitutes for
the ac voltage error. Proper adjustment of parameters is critical for stable operation in this application.
Note also that the power factor error is not nearly as sensitive to var output as the var error at unity power
factor. At unity power factor a 1% bandwidth in power factor (0.99 lag to 0.99 lead) corresponds to a var
bandwidth of 14% (+0.14 per unit of generator rating). The power factor to var relationship is also highly
nonlinear. For this reason, power factor regulation is not normally a recommended mode of operation.

A power factor adjuster function provides the means for varying the generator power factor output by
varying the internal references applied to the digital power factor regulator error function.

Limiters

Limiting functions are described in the following paragraphs. Dual setpoints/gain groups are available.

Minimum Excitation Limiter (MEL)

The MEL maintains machine excitation above a predetermined MVA characteristic and thus prevents the
machine from reaching underexcited conditions that could endanger synchronism with the power system.
The inputs to this limiter are taken from the CT and PT signals, and the resultant operating point is
compared to an approximated steady-state stability limit curve. The MEL function sends an output that is
proportional to the distance from the limiter curve and the operating point. The MEL output is
auctioneered against the ac error signal to prevent excitation from decreasing below the desired level.
This function operates in the same manner as traditional analog systems in that the limiter curve is based
upon assuming it is a steady-state stability limit, and as such, is recalibrated based upon the square of
the system voltage.

Underexcitation Limiter (UEL)

The UEL is nearly identical to the MEL (minimum excitation limiter). However, it is capable of recalibration
of the limit curve based upon the stator temperature or the hydrogen cooling gas pressure. Thus, it is
used for limiting of underexcited conditions based upon the generator capability. The inputs to this limiter
are also taken from the CT and PT signals. The resultant operating point is compared to the limit curve.
The UEL function sends an output that is proportional to the distance from the limiter curve and the
operating point. The UEL output is auctioneered against the ac error signal to prevent excitation from
decreasing below the desired level.

Overexcitation Limiter (OEL)

This function limits the magnitude and duration of excessive current and voltage applied to the exciter or
machine field. The limiter returns excitation to a preset level after an adjustable time delay. The limiter
operates on an inverse time characteristic, permitting lower values of overexcitation for longer time
periods and cutting off higher values of overexcitation in shorter time intervals. The OEL function also has
cool-down modeling that provides a “memory” of the heating effects of excessive overcurrent. The OEL
function sends an output that is proportional to the distance from the limiter curve and the operating point.
The OEL output is auctioneered against the ac error signal to prevent excitation from increasing above
the desired level.

Volts per Hertz Limiter

This limiter protects the generator from excessive volts per hertz operating conditions. This could result
from system frequency dropping below normal or from system conditions causing overvoltage at nominal
frequency. Excessive volts per hertz can cause overheating of the machine and unit transformer. This
limiter has an inverse time characteristic that can be reduced when offline to prevent excessive volts per
hertz during coast-down of a unit for circumstances where the excitation system remains energized. The

ECM-2 Functional Description
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Volts per Hertz Limiter function sends an output that is proportional to the distance from the limiter curve
and the operating point. The Volts per Hertz Limiter output is auctioneered against the ac error signal to
prevent volts per hertz increasing above the desired level.

Overvoltage Limiter

The overvoltage limiter protects the generator from sustained, high levels of terminal voltage. High
terminal voltage can occur due to either full-load rejection (on a large hydro unit) or a failure within the
excitation system. The Overvoltage Limiter function sends an output that is proportional to the distance
from the limiter curve and the operating point. The Overvoltage Limiter output is auctioneered against the
ac error signal to prevent voltage from increasing above the desired level.

Undervoltage Limiter

The undervoltage limiter protects the generator from sustained, low levels of terminal voltage. Low
terminal voltage can occur due to a failure within the excitation system. The Undervoltage Limiter function
sends an output that is proportional to the distance from the limiter curve and the operating point. The
Undervoltage Limiter output is auctioneered against the ac error signal to prevent voltage from
decreasing below the desired level.

Minimum Field Excitation Limiter (MFEL)

The MFEL maintains the generator field current or voltage at a user-adjustable level. The MFEL function
sends an output that is proportional to the distance from the limiter curve and the operating point. The
MFEL output is auctioneered against the ac error signal to prevent field excitation from decreasing below
the desired level.

Instantaneous Overcurrent Limiter

This limiter prevents the excitation system from producing high output currents in excess of any useful
level, such as could occur if a turn-to-turn short appears in the field. As the name implies, there is no
intentional time delay in actuation of this limiting function. The Instantaneous Overcurrent Limiter function
sends an output that is proportional to the distance from the limiter curve and the operating point. The
Instantaneous Overcurrent Limiter output is auctioneered against the ac error signal to prevent current
from increasing above the desired level.

Var Limiter

The var limiter protects the generator from sustained, high levels of vars. High var levels can occur due to
a failure within the excitation system. A user-defined setpoint limits the maximum var flow. The Var Limiter
function sends an output that is proportional to the distance from the limiter curve and the operating point.
The Var Limiter output is auctioneered against the ac error signal to prevent the var level from increasing
above the desired level.

Generator Line Current Limiter

The generator line current limiter lowers the field current during overexcitation and raises the field current
during underexcitation. The limiter operates after the field current exceeds the user-defined pickup level.
The Generator Line Current Limiter function sends an output that is proportional to the distance from the
limiter curve and the operating point. The Generator Line Current Limiter output is auctioneered against
the ac error signal to prevent generator line current from increasing above below the desired level.

Regulation Mode Selection (PID Controller)

This function provides the means to utilize proportional, integral, and derivative closed-loop control of the
generator terminal voltage. Dual gain settings are available. Separate gain settings are available when
operating in manual mode.

Excitation System Stabilizer (“Damping”)

Damping compensates for the inherent, long time delay associated with the response of the generator
and exciter fields of brushless or rotating exciter systems. The excitation control system is stabilized by

Functional Description ECM-2
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applying a negative feedback to the ac error and limiter functions. This feedback signal is derived from
either the generator or exciter field current (or voltage) rate of change and scaled by a gain factor.

Transient Gain Reduction (TGR)

TGR is usually applied only to static excitation control systems. It is normally used for improving system
stability by providing separately defined time constants for the various limiters and error detectors.

Adjuster Followers (Setpoint Tracking)

The adjuster follower functions provide for a “bumpless” transfer of the digital regulator from ac voltage
regulation to dc field current regulation and vice versa.

In field current regulation mode, the follower in the ac adjuster is enabled. It senses the ac error signal,
changes the setpoint of the ac error signal, and changes the setpoint of the ac adjuster to keep the error
within a preset bandwidth.

In the ac voltage regulation mode, the follower in the digital dc adjuster is enabled. It senses the dc error
signal and changes the setpoint of the digital dc adjuster to keep the error within a preset bandwidth.

Balance Meter Driver

This driver provides a signal for a balance meter. Use of a balance meter helps the operator ensure that a
transfer from manual to auto mode is bumpless.

Power System Stabilizer (PSS)

The optional PSS feature damps oscillations that may occur due to voltage regulators swinging against
the balance of the power system. The PSS function may be configured to incorporate the IEEE dual-input
model, which can accommodate both an instantaneous electrical power signal and either a frequency or
speed input signal.

Protection Functions

The excitation control portion of the ECM-2 module can be programmed to provide the following
protective functions:

Over/Undervoltage

Volts per Hertz

Overexcitation

Loss of Field Underexcitation

Loss of Sensing

Phase Unbalance

Field Ground

The protection pickup setting in the ECM-2 must be coordinated with any additional, external backup
protective relays that may be utilized.

Field Temperature Monitor

The exciter and/or generator field temperature can be accurately calculated and displayed with this
function. Temperature is calculated based upon the known field resistance at a known temperature
(usually 25°C). The measured resistance is obtained by dividing the measured field voltage by the
measured field current. The temperature is then determined based upon the temperature coefficient of
the winding material (usually copper).

Data Logger

A time- and date-stamped group of 12 user-selectable parameters also serves as a continuous data
logger function. Up to 100,000 points (shared equally with up to 12 selected parameters can be recorded.
ECM-2 data logger functions are configured in BESTCOMS™Pro.

ECM-2 Functional Description
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Event Recorder

Four configurable event recorder blocks are capable of capturing up to eight input event records per
recorder block. There are 100,000 points of data dedicated to each recorder block. Data point collection
intervals can be as short as one millisecond. ECM-2 event recorder functions are configured in
BESTCOMSPro.

Sequence of Events Logging

A time- and date-stamped list of up to 16,000 internal and user-defined variables are logged. User-
defined variables are selected in BESTCOMSPro.

Power Bridge Firing Interface

This portion of the ECM-2 module provides SCR firing commands to the DECS-2100 system Bridge
Control Modules. In turn, each Bridge Control Module controls the level of dc output power supplied by
the corresponding power bridge. Power bridge output is determined by a control signal supplied from the
excitation control circuitry to the firing control logic. To generate the SCR firing signals, the firing control
circuitry creates timing signals that are time- and pattern-synchronized with the monitored, three-phase
PPT voltage. (The PPT voltage is monitored by way of an Isolation Transducer connected to the ECM-2
module’s PPT fiber-optic input.) The firing signals, interspersed with data signals, are transmitted to the
DECS-2100 system Bridge Control Modules via fiber-optic connections.

In its standard configuration, the ECM-2 module can control from one to four sets of Bridge Control
Modules and power bridges. In its optional configuration, up to 16 sets of Bridge Control Modules and
power bridges can be controlled.

In addition to power bridge control, this circuitry processes power bridge alarms received from the Bridge
Control Modules and provides the alarm data to the excitation control logic. Processed alarms include
SCR loss, high power bridge temperature, and low power bridge temperature.

Functional Description ECM-2
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4 - Mounting

ECM-2 circuitry is housed in a metal enclosure with a footprint of 14 by 9 inches (36 by 23 centimeters).
Enclosure dimensions are illustrated in Figure 4-1.
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Figure 4-1. ECM-2 Outline Dimensions
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5 ¢« Terminals and Connections

ECM-2 connections are made on the left, right, and lower sides of the module and use the following
connector types. ECM-2 terminal connections are shown in Figure 5-1. The following paragraphs

describe the physical aspects of the ECM-2 module.
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Figure 5-1. ECM-2 Terminal Connections
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Screw-Terminal Connectors

Connections on the left side and bottom of the module use connectors with screw-down, compression
terminals. The connectors, and the headers that they plug into, have a dovetailed edge that ensures
proper connector orientation. Similar-sized connectors and headers are uniquely keyed to ensure that a
connector mates only with the correct header to prevent damage to the ECM-2. However, care must still
be taken to ensure that the proper connector is inserted into the appropriate header. Connector screw
terminals accept a maximum wire size of 12 AWG or 2.5 mm?2. The maximum screw torque is 5 in-lb or
0.6 Nem. Screw terminal connectors are used for the analog inputs, power supply inputs, relay outputs,
contact inputs, analog outputs, and the IRIG input.

Analog Inputs

The ECM-2 module has 24 analog inputs (channels) available to receive generator PT and CT metering
signals as well as other analog signals. Each of the 24 high-speed inputs is differential and accepts a 40
Vac rms signal (+57 or =57 Vdc peak). Inputs are sampled simultaneously every 64 microseconds and
averaged every 512 microseconds for an 8-sample average. Analog inputs are identified by channel
numbers: Ch1 through Ch24. Analog input terminal assignments are listed in Table 5-1.

Table 5-1. ECM-2 Analog Input Terminal Assignments
Channel | Ch1 | Ch2 | Ch3 | Ch4 | Ch5 | Ch6 | Ch7 | Ch8 | Ch9 | Ch10 | Ch11 | Ch12

1) (3@ [5C) |70 |1960) (MEH[1BE[15CE)|17()|19(=)|21(=) (23 ()
2(+) | 4(*) [ 6(+) | 8(+) [10(+)[12(+) | 14 (+) |16 (+) | 18 (+) | 20 (+) | 22 (+) | 24 (+)

Terminals

Channel | Ch13 | Ch14 | Ch15 | Ch16 | Ch17 | Ch18 | Ch19 | Ch20 | Ch21 | Ch22 | Ch23 | Ch24

25(=)[27(-)[29(=)[31(-)[33(-)|35(=)|37(-)|39(-)|41(-)|43(-)|45(-) |47 (-)
26 (+) |28 (+) |30 (+) [ 32 (+) |34 (+) | 36 (+) |38 (+) |40 (+) |42 (+) | 44 (+) | 46 (+) | 48 (+)

Terminals

Power Supply Inputs

Two power supply inputs accept 24 Vdc operating power from two separate sources for failsafe operation.
(One 24 Vdc power source applied to one of the power supply inputs is sufficient for ECM-2 operation.
Only one should be energized at a time.) Each power supply input has an operating range of 16.8 to 36
Vdc. Internal holdup circuitry maintains ECM-2 operation through power interruptions as long as 200
milliseconds. The power supply inputs are designated PS1 and PS2. PS1 terminal assignments are 49
(+), 50 (-), and 51 (chassis ground). PS2 terminal assignments are 52 (+), 53 (), and 54 (chassis
ground).

Relay Outputs

Four SPDT relay outputs are available for annunciation of user-defined conditions. Relay outputs are
configured to annunciate the desired conditions in BESTCOMS™Pro. Relay output ratings are listed in the
Specifications chapter. The relay outputs are designated Out 1, Out 2, Out 3, and Out 4. Out 1 terminal
assignments are 55 (NC), 56 (COM), and 57 (NO). Out 2 terminal assignments are 58 (NC), 59 (COM),
and 60 (NO). Out 3 terminal assignments are 61 (NC), 62 (COM), and 63 (NC). Out 4 terminal
assignments are 64 (NC), 65 (COM), and 66 (NO).

Contact Inputs

Four sets of terminals accept wetted contact inputs from external switches or other system devices.
Contact inputs can be individually configured within BESTCOMSPro to trigger ECM-2 responses to the
inputs. Contact inputs are designated In1, In2, In3, and In4. In1 terminal assignments are 67 (+) and
68 (-), In2 terminal assignments are 69 (+) and 70 (-), In3 terminal assignments are 71 (+) and 72 (-),
and In4 terminal assignments are 73 (+) and 74 (-).

The interrogation voltage for each contact input is switch-selectable and set at the factory for 24 VVdc or
125 Vdc/120 Vac depending on the DECS-2100 system configuration. If the ECM-2 is supplied as a
stand-alone or replacement unit, the switches should be set according to your system. The switches are
accessed just above the In1, In2, In3, and In4 connectors on the left side of the unit. See Figure 5-2.

Terminals and Connections ECM-2



9411300990 5-3

Caution

Ensure that the unit is de-energized before attempting to set the
contact input switches. A thin non-conductive rod should be used to
set the switches.

67 Contact Inputs 74+
In1 In2 In3 In4
+ - + = + = + =|

P0066-15

In1 In2 In3 In4

Switch Position

125V
-

24V
—_—

Figure 5-2. Contact Input Switch Locations (Left-Side View of ECM-2 with Cover On)

Alternately, removing the unit cover provides access to the contact input switches. The following
paragraphs describe how to remove the unit cover and adjust the contact input switches.

Caution

Ensure that the unit is de-energized. Observe all electrostatic
discharge (ESD) precautions when handing the ECM-2.

De-energize the ECM-2 and the system. Remove all connections to the ECM-2.

2. Remove the six cover screws (located on the left- and right-hand side of the ECM-2) and carefully
remove the cover.

3. Locate the contact input switches and set according to your system. See Figure 5-3.

4. Reattach the cover using the six screws that were removed in Step 2. Torque the cover screws to 5
in-lbs (0.56 Nem). Reconnect the ECM-2 to the system.

ECM-2 Terminals and Connections
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In1 In2 In3 In4

Switch Position

125V
-

24V

Figure 5-3. Contact Input Switch Locations (Left-Side View of ECM-2 with Cover Off)

Analog Outputs

Two isolated outputs provide analog signals that are directly proportional to ECM-2 or DECS-2100
system values selected by the user. Each analog output is individually adjustable for a signal range of -10
to +10 Vdc or 4 to 20 mAdc. The analog outputs are designated Out1 and Out2. Out1 terminal
assignments are 75 (+) and 76 (-) and Out2 terminal assignments are 77 (+) and 78 (-).

IRIG Input

This input can be used to synchronize the internal ECM-2 clock with a time signal supplied by an IRIG
time source. Keeping the ECM-2 clock synchronized with other devices enables accurate time stamping
of data during power system disturbances. The IRIG input complies with IRIG Standard 200-04 which
supports time, day, month, and year information. Input specifications include an input voltage range of
+20 Vdc, a logic-low voltage of 0.5 Vdc (maximum), and a logic-high voltage of 3.5 Vdc (minimum). IRIG
input terminal assignments are In and Gnd.

Fiber Optic Connectors

Connections on the right side of the module consist of interlocking, fiber-optic transmitters, and receivers.
Fiber-optic connectors are used for interlace with the Analog and Digital I/O Modules, sensing inputs from
the DECS-2100 Isolation Transducers, and the system power bridge(s). The use of fiber-optic cable and
connectors provides superior isolation and noise immunity. For systems using from one to four power
bridges, the ECM-2 is equipped with a single row of fiber-optic connectors. Applications requiring from
five to 16 power bridges have an ECM-2 module with two rows of fiber-optic connectors.

Analog I/O Module Connections

These three fiber-optic connections link the ECM-2 with up to four Analog I/O Modules. Each module is
polled by the ECM-2 for the status of the module’s two analog inputs and one RTD input. BESTCOMSPro
software can be used to connect the Analog I/O Module input and output data to any control software
block input or output in the ECM-2. Analog I/O Module connections consist of F19 (CLK), F20 (TX), and
F21 (RX).

Terminals and Connections ECM-2
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Digital /0 Module Connections

These three fiber-optic connections link the ECM-2 with up to four Digital I/O Modules. Each module is
polled by the ECM-2 for the status of the module’s 12 digital inputs. BESTCOMSPro software can be
used to connect the Digital I/O Module input and output data to any control software block input or output
in the ECM-2. Digital /0 Module connections consist of F22 (CLK), F23 (TX), and F24 (RX).

Isolation Transducer Connections

Fiber-optic communications to/from the DECS-2100 Isolation Transducers include provisions for monitoring
the digitized generator field voltage and current, exciter field voltage and current, and PPT voltage. Four
additional spare inputs may be used (with additional Isolation Transducers) to monitor other
system/generator values. Generator field connections are made at connectors F1 and F2. Exciter field
connections are made at connectors F3 and F4. PPT voltage connections are made at connectors F9 (VAC)
and F10 (VAB). Spare input connections are made at F5 (In2) and F6 (In1) and F7 (In4) and F8 (In3).

Power Bridge Connections

In its standard configuration, the ECM-2 is equipped with connections for controlling and monitoring up to
four power bridges. For applications requiring the control of up to 16 power bridges, the ECM-2 is
equipped with a second row of fiber-optic connections. Power bridge thyristor firing control data is routed
through these connections to the DECS-2100 Bridge Control Module(s). Power bridge temperature and
thyristor conduction data is also received from the Bridge Control Module(s) through these connections.
Table 5-2 lists the power bridge connection assignments.

Table 5-2. ECM-2 Power Bridge Connection Assignments
Bridge Bridge0 Bridge1 Bridge2 Bridge3 Bridge4 Bridge5 Bridge6 Bridge7 | Bridge8

Connections | F11(TX) | F13(TX) | F15(TX) | F17(TX) | F25(TX) | F27 (TX) | F29(TX) | F31(TX) | F33(TX)
F12 (RX) | F14 (RX) | F16 (RX) | F18 (RX) | F26 (RX) | F28 (RX) | F30 (RX) | F32 (RX) | F34 (RX)

Bridge Bridge9 | Bridge10 | Bridge11 | Bridge12 | Bridge13 | Bridge14 | Bridge15 — —

Connections | F35 (TX) | F37.(TX) | F39(TX) | F41(TX) | F43(TX) | F45(TX) | F47 (TX) . .
F36 (RX) | F38 (RX) | F40 (RX) | F42 (RX) | F44 (RX) | F46 (RX) | F48 (RX)

ECM-2 Terminals and Connections
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6 e BESTCOMS™Pro Software

BESTCOMS™Pro is a Windows®-based, PC application that provides a user-friendly, graphical user
interface (GUI) for use with Basler Electric communicating products. The name BESTCOMSPro is an
acronym that stands for Basler Electric Software Tool for Communications, Operations, Maintenance, and
Settings.

BESTCOMSPro provides the user with a point-and-click means to set and monitor Basler Electric
products. The capabilities of BESTCOMSPro make the configuration of one or several controllers fast and
efficient. It is a sophisticated tool for configuring, monitoring, maintaining, and debugging a programmable
controller. Typically BESTCOMSPro is used at installation to configure the controller and, thereafter, is
used to monitor operations and fine tune input values. BESTCOMSPro has been designed to merge the
high functionality of ccTool™ and the ease-of-use associated with BESTCOMSP/us®. A primary
advantage of this software is its capability to allow the user to create a configuration settings scheme,
save it to a file, and upload the settings to the controller at the user’s convenience. Multiple security levels
are provided to ensure that only authorized users can change the appropriate configuration information.
Customized workspaces can be saved and loaded to make switching between tasks easier and more
efficient. Figure 6-1 shows the key elements of the main working window.
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Figure 6-1. Typical User Interface Components
Installation

System Requirements

BESTCOMSPro operates with systems using Windows 7 (64-bit) SP1 and later, Windows 8.1 (64-bit),
Windows 10, and Windows 11. BESTCOMSPro is built on the Microsoft® .NET Framework. The setup
utility that installs BESTCOMSPro on your PC also installs the required version of .NET Framework (if not
already installed).

System recommendations for BESTCOMSPro are listed in Table 6-1.

ECM-2 BESTCOMS™Pro Software
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Table 6-1. System Recommendations for BESTCOMSPro

Component Recommendation
Processor 1 GHz
RAM 2GB
Hard Drive Space | 920 MB (~70 for BESTCOMSPro and 850 MB for .NET 4.0, 32 bit)

Installation
Step 1: Download BESTCOMSPro from www.basler.com.

Step 2: Click the installation button for BESTCOMSPro. The setup utility installs BESTCOMSPro and the
.NET Framework on your PC (if not already installed).

When BESTCOMSPro 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
BESTCOMSPro when clicked.

Running BESTCOMS ™ Pro

To run BESTCOMSPro, click Start, point to All Programs, Basler Electric, and then click the
BESTCOMSPro icon. During initial startup, the BESTCOMSPro Select Language screen is displayed as
shown in Figure 6-2. You can choose to have this screen displayed each time BESTCOMSPro is started,
or you can select a preferred language and this screen is bypassed in the future. Click OK to continue.
This screen can be accessed later by selecting Tools and Select Language from the menu bar.

BESTCOMS™Pro Select Language

Eglis [Jamaica) On BESTCOMS™Pra Startup...
espariol )
frangaiz (%) Show Dialog

(1 Use Selected Languags

Figure 6-2. Select Language Window

The Basler Electric splash screen is displayed for a brief time. See Figure 6-3.

Basler Electric

BESTCOMS™ FPro

Version 2.00.01

www.basler.com

Copyright © 2010-2013, Basler Electric

Figure 6-3. Basler Electric BESTCOMSPro Splash Screen
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BESTCOMSPro will load and a log on dialog box appears. See Figure 6-4.

Enter Yiour User Initials; 5]

Figure 6-4. Log On Dialog Box
Enter your user initials and click the OK button.

Note

When you start BESTCOMSPro, the main BESTCOMSPro window

contains limited pull down menus, a brief tool bar, and a gray working
area.

To enable the full menu selection, toolbars, and windows a
connection to a controller must be established or a valid
configuration file must be loaded. After either of these occurs the
following elements appear.

e An extended toolbar along the top of the window.

e Two panels, called the 'View Explorer' and 'Settings Explorer’,
which list the various windows and functions that are
available.

e A status bar in the bottom border of the window. The status
bar displays reference information such as the current
controller state and your security level. It also displays a brief
description of the block, input, or output as you work with
objects in a window.

Activation Key

When BESTCOMSPro is run for the first time, you are prompted to activate the software. If you choose
not to activate, you will have Security Level 1 (Read-Only) access to the device and to any configuration
files that are opened. If you choose to activate the software, you will receive an activation key from Basler

which also contains your default security level. Refer to Security Levels in this chapter for more
information.

To activate BESTCOMSPro and unlock the ability to tune and modify the configuration to better fit your
application, click Help, Activate BESTCOMSPro. The Activation Notice dialog box appears (Figure 6-5).

Activation Motice

This product has not been activated. Dewvice settings can be viewed,
butsyouwill not be able to change any settings.

To activate this product use the Activate button below to request an
Activation Key from Basler Electric.

[ Do nat show this message again

Figure 6-5. Activation Notice Dialog Box

ECM-2 BESTCOMS™Pro Software
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If read-only access is the only type of access needed, then check the “Do not show this message again”
box and click OK.

Click the “Activate” button to proceed with BESTCOMSPro activation. The Activation window appears
(Figure 6-6). Enter the name of your company into the Company field and click the Email button. This sets
up an email to Basler Electric requesting an activation key. Click Send.

To activate this product, or request increased permissions, enter the Company MName and

use the Ekail button to request an Activation Key from Basler Electric.
Ifyou already hawe an Activation Key, copy itinto the baox and press Activate.

Company Your Conpary

Send Email to Bazler to request an activation key.

Activation Key

Paste Activation Key here

Figure 6-6. Activation Window

When the activation key is received, copy it from the email, paste it into the Activation Key field, and click
the Activate button. A notification appears if the key is incorrect. If the activation is successful, a
notification appears next to the Activate button. Click Close.

Connecting to an Excitation Control Module (ECM-2)

In order to utilize the capabilities of BESTCOMSPro you must first connect to the Excitation Control
Module (ECM-2), found within the DECS-2100. Connecting to the Bridge Control Module (BCM) is done
through the ECM-2, See Connecting to a BCM below. There are several methods used to connect to a
controller.

e Ethernet: Connect to a controller using a standard Ethernet cable.
e COM Port: Connect to a controller using a standard RS-232 cable.
e USB: Connect to a controller using a standard Type-B USB cable.
e Remote Connection: This option is not supported by the DECS-2100. It is used to connect to the

ECS2100.
Ethernet

Ensure that the PC is connected to the controller using a standard Ethernet cable. E

Click Connect under the File menu or the i button on the toolbar.
The Connect dialog box appears as shown in Figure 6-7.
Select the Ethernet tab.

Click the down arrow to the right of the Host Name drop down list, a list of options appears.

BESTCOMS™Pro Software ECM-2
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Click here to Add, Edit,
or Remove IP addresses.

P0065-40
05-19-11

Ethemet | COM Port | Remote Connectign | USB

Host Name
Connection 2 v E]
Protocol
®TCPIP Port
O UpPIP 502
Address

[l Connect viewing Memory Only

OK Cancel

Figure 6-7. Connection Window, Ethernet Tab

Click Add IP address. The IP Address dialog appears as shown in Figure 6-8.

IP Address

ECM-2

IP Address

[192 | |18 | [oodl | [oon |

[ 0k ][ Cancel ]

Figure 6-8. Adding an IP Address
Enter the desired name of the new connection in the top field.
Enter the IP address in the bottom four fields and click OK.

Click Search. The Search Controllers dialog box appears as shown in Figure 6-9.

Search Controllers

Specify a range of controller addreszes from 1 to 255 to zearch
for on the network, Increzagze the timeout if you experience
communication problems or decrease the timeout to shorten
the zearch time.

Range: from to

Timeout: MEec

Found: 2 Device(z)

Figure 6-9. Searching for Controllers

BESTCOMSPro searches for connected devices. The search process can be shortened by decreasing
the range and timeout duration.

Click Close after the search is complete.

ECM-2 BESTCOMS™Pro Software
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Select the ECM-2 from the Address Drop down List and Click OK.

Wait for the connection process to complete.

COM Port

1. Ensure that the PC is connected to the controller using an RS-232 cable.

2. Click Connect under the File menu or the _"‘) button on the toolbar.
3. The Connect dialog box appears as shown in Figure 6-10.
4. Select the COM Port tab.
5. Leave the default factory settings as they are.
6. Input “255” into the Address field.
7. Click OK.
8. Wait for the connection process to complete.
Connect g|
Ethernet| COM Port | Remote Connection | USE

Port Drata Bits

COm1 w g w

Baud Rate Farity

38400 w Mone w

Stop Bitz
One w
Address
255 " Search
O Connectviewing Memoary Only
I QK l ’ Cancel ]
Figure 6-10. Connection Window, COM Port Tab

USB

1. Ensure that the PC is connected to the controller using a Type-B USB cable. @

2. The Found New Hardware Wizard appears after powering on the ECM-2 and connecting the USB
cable.

Select, “No, not this time.” and click Next.

Select, “Install the software automatically (Recommended)”, and click Next.

5. Wait for the installation to complete. Click Finish.

6. Click Connect under the File menu or the E button on the toolbar.
7. The Connect dialog box appears as shown in Figure 6-11.

8. Selectthe USB Tab.

9. Input “255” into the Address field.

10. Click OK.

BESTCOMS™Pro Software ECM-2
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11. Wait for the connection process to complete.

Connect

X

Ethernet | COM Port | Remaote Connection

USE Connection

Address

v Search

[Jconnect viewing hemory Only

[ cwm |

Figure 6-11. Connection Window, USB Tab

Manual USB Driver Installation

A failure to establish communication through the USB port may be caused by a failure of the automatic
installation of the ECM-2 USB driver in Windows®. This condition is indicated by a Driver Software
Installation error message. To install the ECM-2 USB driver manually, perform the following steps.

1. Open the Windows Device Manager. Under Other Devices, right-click on ECM-2 (or Unknown
Device) and select Properties.

2. In the Properties window, select the Driver tab and click the Update Driver button.
3. Select “Browse my computer for driver software” and then navigate to:
C:\Program Files\Basler Electric\USB Device Drivers\USBIO

Install the USB driver software. Successful installation will be indicated by a confirmation
message.

Connecting to a BCM

First establish a connection to an ECM-2 using one of the methods described above. Click File, Bridge
Connect... The Bridge Connect dialog box appears (Figure 6-12).

Bridge Connect X

Bridge | Eridge 0 ~

Please specify any alternate connection paths or
caontrallers to communicate with the bridge it a
multi-channel system,

Altemate Paths

[ 0K ] [ Cancel ]

Figure 6-12. Bridge Connect Dialog Box

ECM-2 BESTCOMS™Pro Software
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Select a bridge from the Bridge drop-down list and click OK. Wait for connection to complete. If
connection cannot be established, alternate paths to the BCM can be specified. Click the Alternate Paths
button; the Alternate Bridge Paths dialog box appears (Figure 6-13). Follow the directions in the dialog
box. Use the Search button to automatically search for other controller addresses on the network. Click

OK when done.

hlternate Bridge Paths

Tao add alternate paths, wpe an address or select an existing contraoller
and chck ‘Add'. Chck "Search to update the list of controllers.

To uze an alternate path, a connection must be establizhed with that
contraller. |t iz important to keep the list of altemate paths toa
rainimurn ta improve perfarmance, memany uzage, and connection
time.

Controller Addrezzes: Alternate Paths:

[

—3 | |1-ECMZ
‘-—
Search...
[ 0k ] [ Cancel ]

Figure 6-13. Alternate Bridge Paths Dialog Box

Overview of Functions

Introduction

Most BESTCOMSPro capabilities lie in three main window types: the Configuration Window, the View
Explorer, and the Settings Explorer. The functions of these windows are described in this chapter. See
Figure 6-14 for locations of the configuration, View Explorer, and Settings Explorer windows.

Configuration Window
(Alternate Simultaneous

Session in Background)

Configuration Window
(Active Session)

View Explorer Panel —»

View Explorer
Sub-Window

‘= BESTCOMS™Pro.

Ele Edt Vew Cortroler Configuraons Ioos Debug Help
ver- B OQRE GO

ax

Simulation

FC Corrol Encble
Mods

= = o
= e
N | v

wo @
(et o __I_I_

Settings Explorer Panel —

DieselEngne | Gos Turbine

3

— o
]

[FemTute [sstetons ] [oymamiciond]

[ roe ]

le | HelggfBiock Drawing | Properties

FLOGND!
& FLOTEMP

Visitlo

fssigned

Settings Explorer
Sub-Window

Type. Besignment | User Descripton
loaez  Fase
loacz  Fase

Fase
0000000
1000 -

oupus [

[ 'show Full PortName:

Block Settings Limiing/Protecton HX._P

ECh2 (Level: 5) | #4 OFFLING -NOT CONNECTED.

P0068-38

Figure 6-14. Multiple Sessions, View and Settings Explorers Sub-Windows
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Set State Icon
The Set State icon is used to view or change the state of the device. See Table 6-2.

Table 6-2. Set State Icon Descriptions

State Description
Open Config File E - all off
< Resolved ol off
Resolved . red, yellow on; green off
Initialized = red on; green, yellow off
- red, yellow on; green off
Blocks Executing E - green on; red, yellow off
-allon
Application Go E _ all off
- alon

Configuration Window

A configuration file stores the programmable logic block configuration and all controller settings. In
BESTCOMSPro multiple configuration sessions may be opened simultaneously and each session is
contained in its own window that can be manipulated via the 'Window' menu. The window in which you
are currently working is referred to as the active window and has a blue header. The configuration
window is indicated by the two configuration window locators in Figure 6-14.

Window Docking

A docking feature, within the view and settings explorers, 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 6-15.

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.

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.

ECM-2 BESTCOMS™Pro Software
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E| File Edit wiew Controler Configurations Tools  Window  Help - X
vewr | DB OREEF |G | @5

View Explarer 1 x _/M] - X

= Sustem Views
Diagram “fiew
Execution View
Application Config Wiew
Feal Time Monitoring

GSU Trangformner
FPT
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= Metering hotied
Sync Panel kAR
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Adjuster Power Factar
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Other
Control Panel
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Analyziz
Auto Tune
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= Reports
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Configuration Differences
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Settings Explorer 1 x
General Settings
Block Settings
PS5
Alarms Configuration

Meteting, Main Field ECMz (Level: 5) ?_{ QFFLINE - NOT CONMECTED

Figure 6-15. Window Docking

Programmable Logic

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.

Introduction

BESTCOMSPro programmable logic is a programming method used for managing the input, output,
control, monitoring, and reporting capabilities of Basler Electric's DECS-2100 system. The DECS-2100
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 BESTCOMSPro. Configurations entered and saved in the DECS-2100 system's
nonvolatile memory integrate (electronically wire) the selected or enabled control blocks with control
inputs and hardware outputs. A group of connected functions, defining the logic of the DECS-2100, is
called a logic configuration.
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One default active logic configuration is pre-loaded into the DECS-2100. This scheme is configured for a
typical control application and virtually eliminates the need for "start-from-scratch" programming.
BESTCOMSPro can be used to open a logic configuration that was previously saved as a file and upload
it to the DECS-2100. The default logic configuration can also be customized to suit your application.

The BESTCOMSPro application is first used to define all configuration information in a file on the PC.
Once the controller is in a resolved state, BESTCOMSPro is used to download the information to the
Random Access Memory (RAM) of the controller. You then use BESTCOMSPro to fine tune configuration
values as needed within RAM. Because information in RAM is lost in the event of a power cycle, you save
the configuration information from RAM to permanent flash memory after you have tested and are
satisfied with the configuration. At power-up, the configuration is taken from flash and overwrites the RAM
values. Figure 6-16 illustrates the process.

Configuration information is ContrOI MOdUle

initially defined in a file on the PC.

The file configuration data
, is copied to RAM on the
control module where

it is tuned and then

PC saved to Flash memory.

> RAM  |[«——

) . . At power-up,
3 Configuration File : the data in Flash replaces

the data in RAM.

‘ Flash

P0065-42
05-20-11

Figure 6-16. Model for Programming a Controller

Easy Screens

All special functions within BESTCOMSPro are controlled by logic blocks including real-time monitoring,
auto-tuning, and event recording to name a few. Logic block inputs and outputs are changed to fit a
specific application, and when many changes are involved, the process can become tedious.
BESTCOMSPro provides easy screens to keep logic block tuning simple. Easy screens interface directly
with the associated logic block. Entering information into the fields of an easy screen is equivalent to
navigating to the block and changing the information manually. There are many different easy screens.
One example is the event recorder configuration window located in the Settings Explorer, General
Settings, Event Recorder Setup, Configuration. Typically, each of the four event recorder blocks are
manually set up by adding the block and then assigning inputs in either the diagram or application
configuration windows. When it is decided that a different set of events needs to be recorded, the data
inputs need to be changed, the number of samples taken, the number of pre-trigger samples, the number
of active channels, and so on. With the event recorder configuration window, there is no need to navigate
to each event recorder block in the diagram or application configuration window; all of the relevant
controls are in one place.
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Controller States
Table 6-3 describes the controller states that are tracked within BESTCOMSPro.

Table 6-3. Controller State Descriptions

State Description

Unknown This state indicates that there is no response from the controller or the response
cannot be understood. An unknown state can result from losing the connection to the
controller or an error in the controller. You cannot set this state. Once in this state,
the connection or controller problem must be corrected before operation can
continue.

Boot Use the Boot state only when you need to load new firmware into the controller.

Click g

_= in the toolbar or Set State under the Controller menu to open the Set Run State dialog box,

Figure 6-17.
Set Run State
Statez and Controller &ddresses
Saved Current GaoTo
() Boot
) Resalved
) Initialized
( ®  (5)Executing Blocks
1 1 Conroller Address 1
2 2 Controller Address 2
[ ok | [ Cancel ] [ Lpply ]

Figure 6-17. Controller States Dialog Box

Programming a Controller

The following steps lead you through adding and assigning a logic block into an already existing logic
configuration. Since the DECS-2100 is already loaded with a working logic configuration, “starting-from-
scratch” programming is not covered.

1) Connect to Controller

a) Establish a connection to the control module that is to be programmed. A connection can either
be made to the excitation control module (ECM-2) or the bridge control module (BCM).

2) Copy RAM to File

a) Under the Configurations menu, click Copy RAM to File. The logic configuration currently loaded
in RAM is copied to the file. The configuration in the file can be altered while disconnected from
the control module.

3) Add Blocks

a) Navigate to a blank area of the diagram where you would like to place the logic block.
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b) Click the Add Block E button. The add block window appears. Select one of the available
“AND” blocks. The input, output, and execution strategies areas are enabled. See Figure 6-18.

=} Add Block BEE
Gelect the black you want ta add to Block: AMDHOT
the File Configuration. Block: ANDHO nput e
Type: LOGIC_32
AC_EXCITER ~ [eere Tvpe | From Output: | Canstant
ACWLTAD.) —_
ALOGDIGHOD
ALOGDISHOT £ AnDoL_IN2 LOGIC_32 3
ALOGDIGH0Z /By, ANDOL_ING LOGIC_32
ih%%%\uﬁﬂ% /By ANDOL_CNFG UINT_32 Parameter Name Desciiption
ANDHO
AMDHOZ2
ANDHOZ
ANDHO4
ANDHO5 w

Input Assignments | Execution Strateqy
-_Blnc:k Help

Figure 6-18. Add Block Window

4) Assign Inputs

a) The possible inputs are listed on the left side. Unassigned inputs are indicated by a yellow
warning symbol. Constants and available outputs are on the right side.

b) Select input “ANDXX_IN1” from the list on the left.

c) Click the From Output tab and select an output from the drop down list. This list contains all
possible outputs from all active logic blocks in the current configuration.

d) Assign outputs to the rest of the inputs for ANDXX.
e) Click OK when finished.

Connections can also be made by clicking and dragging a line from an output to an input in the diagram
window. See Assigning Blocks, Drawing a Connection Line above.

5) Copying the Configuration to RAM

Copying to RAM sends the entire configuration to the control module and overwrites all values currently in
RAM. The control module can then begin executing the new logic configuration. Be sure you want to do
this before proceeding. Below are some notes about copying to RAM:
e If you added or removed a block in the file configuration, changed the type of an input, or
changed input values, you must have a security level of Change Configurations to copy to RAM.
e All blocks in the file configuration must be completely configured before copying to RAM. If one or

more blocks are not completely configured, the Copy to RAM command allows you to configure
them at this point.

e The control module must be in the resolved state. If it is not, the Copy to RAM command asks if
you want to change the state to Resolved.

e The configuration you copy to RAM is not automatically put into execution. After copying, you
must change the state from Resolved to Executing Blocks as part of verifying the RAM
configuration.

To Copy to RAM:
Choose Copy to RAM from the Configurations menu.

If one or more blocks in the file configuration are not completely configured, a dialog asks if you want to
configure the blocks. Click Yes to have the operation proceed. Click No to cancel the copy.

If the controller state is not Resolved, a dialog asks if you want to change the state to Resolved. Click Yes
to change the state to Resolved, or No to cancel the copy.
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A dialog warns you that the current values in RAM are to be overwritten and asks if you want to continue.
Click Yes to proceed, or No to cancel the copy.

The file configuration values are copied to RAM.
6) Verifying the RAM Configuration

After copying to RAM, the new RAM values must be put into execution. The values can then be
monitored and fine tuned as needed to verify that they are correct.

a) Click the Set State i icon in the toolbar, or choose Set State from the Controller menu.

b) Click the Executing Blocks radio button, and then click OK. The RAM configuration is put into
execution.

c) Inthe View Explorer, Diagram View, select Dgm RAM.

d) Check the Display RAM Values checkbox in the diagram window toolbox to display the actual
RAM values.

e) Monitor the RAM values to ensure that they are correct. If necessary, you can change an input
value but cannot change the input type.

7) Saving to Flash and File

When fine-tuning of the RAM configuration is complete, it can then be saved to flash. To create a backup
copy of the fine-tuned configuration, copy RAM or flash to the file configuration.

a) To save the RAM configuration to flash, choose Copy RAM to Flash from the Configurations
menu. A dialog asks you to confirm that you want to overwrite everything in flash.

b) To copy to the file configuration, choose Copy RAM to File or Copy Flash to File from the
Configurations menu. A dialog asks you to confirm that you want to overwrite everything in the file
configuration. After you copy, use Save or Save As to save the file configuration to disk.

Data Monitoring

BESTCOMS™ Pro has two data monitoring functions: a data logger and an event recorder. The data
logger is used to sample system data at specified intervals. The event recorder is used to record system
data when specific triggers occur.

Data Logger

The data logger is a special function block that logs samples of data at designated intervals. Outputs from
other function blocks that you want to monitor are applied to the inputs of the data logger function block.
The time interval for sampling the data is also specified. Once the data logger is configured and enabled,
it records data at the prescribed intervals. Viewing of logged data is done at the user’s convenience.

Note

The data logger writes the sampled data to a 100,000 point buffer.
When the buffer is full, the data logger begins to overwrite the existing
data from the top of the buffer. The buffer is cleared when the state
changes to Executing or when you change an input while in the
Executing state. Before clearing the buffer, save the data to the PC
(See Managing Logger Data below). The logged data is saved to flash
memory every hour.
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Data Logger Setup

Data logger setup is accomplished on a single BESTCOMS™Pro screen, illustrated in Figure 6-19. The
setup process consists of adding a data logger block to the configuration and then assigning other logic
block outputs to the data logger inputs. This process is outlined in the following steps.

In the Settings Explorer of BESTCOMS™Pro, select and view the Data Recording Setup screen.
Select DATA_LOGGER from the list of logic blocks.

Place a checkmark in the Assigned checkbox to enable the data logger.

Select the number of desired data channels.

Enter the desired sample rate (interval) in seconds.

o g~ w =

Make a data assignment for each monitored channel. Once the data assignments are made, the data
logger begins logging data from the specified logic block outputs at the logging interval specified.

" Data Recording Setup - X

@Fie

Buffer Allocation

Data Recording Blocks

DATA_LOGGER

EYNT#00

EVNT#01 W o 100
EVNT#02

EYNT#03 MNotAllocated 0%

[V] Assigned
Murnber of Channels: 5
Duration

MNumber of Samples 138d21h0mis

Sample Rate (s) 600 5
Fart Narmg Assigniment User Description

» DATAOL SWITCH3800_0OUT1 ~ Generator Voltage
DATADZ SWITCH3600_0UT2 ~ Generator Current
DATAD3 SWITCH3600_0UTHR ~ Gen Field Current

DATADG SWITCH3600_0UT7? ~ Gen Field vYoltage
DATADS Firing Command {p.u.} hd

Figure 6-19. Data Logger Configuration Screen

Event Recorders

An event recorder is a special function block that records the values related to an event. Set up an event
recorder when you want to capture the data related to a single event. You specify the inputs to the
function block as the event triggers and you specify the outputs that you want to record. You enable the
event recorder when you want the controller to start monitoring for an occurrence of the trigger. When the
trigger occurs, the event is recorded and an Attentions notification is displayed in the upper, right area of
the BESTCOMS™Pro window. This notification informs you that event data is available for viewing. Event
recorders are configured on a single event recorder setup screen which is illustrated in Figure 6-20. event
recorder attributes and settings are described in the following paragraphs.
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/ Data Recording Setup v X
©re
Buffer Allocation
Data Recording Blocks
DaTA_LOGGER
EVNT#00
EVNT #01 - Allcated an%
EVNT#02 .
EVINT#03 Mot Allocated  B0%%
Assigned Logic Trigger Float Trigger
MNurmber of Channels: 45
D Owverride Duration SIGIN_LOGICTRUE J
MNumber of Samples:
umber of Samples 10,000 Waa0s
Pre-Trigger Sarmples: 11 5 00455
Fost-Trigger Samples: 9,989 409155
Sample Rate (ms) 47
Port Name Aggignment User Description
» DATAL SWITCH3600_0UT1 ~ Generator Voltage
DATAZ SWITCH3600_0UTHR ~ Gen Field Current
DATAZ Firing Cormmand {p.u.} -
DATA4 SIGIN_ZERC -

Figure 6-20. Event Recorder Configuration Screen

Event Record Triggers

There are two types of event record triggers: logic and float. For a logic trigger, you define whether a true
or false value for a specific output triggers the event. For a float trigger, an event is triggered if the value
of a specific output falls outside a minimum and maximum value that you define. The event recorder
saves both pre-trigger and post-trigger data. You specify a time interval for sampling the data and how
many samples you want taken for the pre-trigger and total samples.

Block: EWMNT#O0
Input: TRIG_LOG
Type: LOGIC_32

From Cutput: | Constant

= 9 [

Name Description e
CHAMN17
CHAMN1E
CHAMN19
CHAMNZ0

CHAMZ1

LOGICTRU
LOGICFALSE
ZERC

B

[ ok [ cancel

Figure 6-21. Assign Input Window
Logic Triggers
Logic triggers are selected through the Logic Trigger tab of the event recorder setup screen. Clicking the

button beside the logic trigger field opens the Assign Input window of Figure 6-21. This window has two

tabs: From Output and Constant. Any active logic block (and its outputs) on the From Output tab can be
selected as a trigger.
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Float Triggers

Float triggers are selected through the Float Trigger tab of the vent recorder setup screen. Clicking the
button beside the float trigger field opens the Assign Input window of Figure 6-21. This window has two
tabs: From Output and Constant. Any active logic block (and its outputs) on the From Output tab can be
selected as a trigger.

Rise/Fall Levels

The Rise Level and Fall Level values define the threshold at which the selected trigger signal will trigger
the event.

Buffer Allocation

The event recorder does not have any of the buffer overwrite concerns that were noted previously for the
data logger. Four event recorder logic blocks are available in BESTCOMSPro. Eight channels of data can
be recorded per block. A total of 100,000 samples can be taken per block. This number of samples is
divided equally between the active channels, so 50,000 samples can be recorded per channel on a two-
channel record and 12,500 samples can be recorded per channel on an eight-channel record.

The buffer allocation bar, found on the event recorder configuration screen shows the percentage of the
buffer that has been reserved for recording.

Function Block Inputs

Table 6-4 lists the event recorder block inputs.
Table 6-4. Event Recorder Block Inputs

Input Name Description
DATA1 - These inputs represent the eight data channels. Each channel records data from a
DATAS8 logic block output.
ENABLE This input enables or disables the event recorder.
NSAMPLES This input accepts the total number of samples to be taken.
PRE_TRIG This input accepts the number of total samples to be recorded before the trigger.
RATE This input accepts the multiplier of the sampling rate. The minimum sampling rate is
1 millisecond between samples.

NSIGNALS This input accepts the number of channels to use when recording data.

TRIG_FLT This input is assigned to the output of a logic block to act as the trigger source. If a
float trigger is not needed, then a constant (0) can be assigned to this input, disabling
it.

RISE_LEVEL This input accepts the high level. When the TRIG_FLT input value exceeds this input
value then the event triggers.

FALL_LEVEL This input accepts the low level. When the TRIG_FLT input value drops below this
input value then the event triggers.

TRIG_LOG This input is assigned to the output of a logic block to act as the trigger source. When
this input receives a 1 (true) from the source it triggers the event. If a logic trigger is
not needed, then a constant (false) can be assigned to this input, disabling it.

Configuration

An event recorder block can be added to the file configuration or removed from the file configuration by
using the Assigned checkbox. This option is enabled only when the File radio button is selected.

Up to eight channels of data can be selected for an event record through the Number of Channels field.

The default, total number of data samples can be customized by clicking the Override button and entering
the desired number in the Number of Samples field. The number of pre-trigger data samples can be
adjusted, up to the value of the total number of samples, through the Pre-Trigger Samples field. The read-
only Post-Trigger Samples field automatically adjusts to reflect changes in the number of pre-trigger
samples selected.
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The data sample rate, expressed in milliseconds, is used to establish a multiplier of the sampling rate and
is entered in the Sample Rate field.

Channels

Data channels for each event recorder can be viewed and edited by selecting the desired event record
located under Data Recording Blocks. The selected channels and their assignments are then displayed in
tabular format on the event recorder configuration screen. Clicking a channel assignment field presents a
submenu containing a button beside the channel assignment field. Clicking this button opens an Assign
Input window where logic outputs and the corresponding constants can be selected.

Setup

Event recorder setup is accomplished on a single BESTCOMS™Pro screen, illustrated in Figure 6-20.
The setup process consists of selecting the trigger source, configuring the record parameters, and
making the logic assignments for each channel. This process is outlined in the following steps.

1. In the Settings Explorer of BESTCOMS™Pro select and view the Data Recording Setup screen.
Select one of the four event recorders from the Data Recording Blocks list.
Decide whether a logic trigger or float trigger is appropriate for the task.

a. Ifalogic trigger is desired, access the Assign Input window by clicking the button adjacent to the
Logic Trigger field on the Logic Trigger tab. On the Assign Input window, select the desired logic
block output to trigger the record and select the constant (condition) which will trigger the record.

b. If afloat trigger is desired, access the Assign Input window by clicking the button adjacent to the
Float Trigger field on the Float Trigger tab. On the Assign Input window, select the desired logic
block output to trigger the record and select the constant (condition) which will trigger the record.
Return to the Float Trigger tab and enter the desired Rise and Fall levels (thresholds).

4. Assign the desired number of recording channels in the Number of Channels field.

If the number of desired record samples differs from the default value, place a checkmark in the
Override checkbox and enter the desired number of samples in the Number of Samples field.

6. Establish the desired number of pre-trigger samples in the Pre-Trigger Samples field.
Enter the sample rate multiplier (in milliseconds) in the Sample Rate field.

8. Make variable assignments to each channel for the data record. This process consists of accessing
the Assign Input window and selecting the desired logic block outputs and constants. Repeat this step
for each of the remaining channels.

Managing Logger Data

Viewing, Saving, and Clearing Data

Select Events & Data Loggers in the View Explorer, Reports. This displays the Events & Data Loggers
window, as shown in Figure 6-22.

Find the data logger or event recorder in the list and click the View button to display the graph.

Clicking Save gives you the option to save the graph as a data logger (.dlg), text (.txt), CSV (.csv), or
IEEE COMTRADE (.cfg) file.

Clear resets the graph data.

Events & Data Loggers ] - X
|'Blnck Narne | Time
EVMT#00 B8/22/2011 5:111:43... View Save Clear
CATA _LaiGER, 8/2212011 10:45:3,., Miew Save Clear

Figure 6-22. Events & Data Loggers Window
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Loading Logger Data

Under the File menu, point to Data Logger and click Open Data Logger File... from the menu. The data
logger graph appears and displays the file in graph form.

Manipulating the Graph

Figure 6-23 displays the locations of channel select, Y-zoom, zoom factor, C1, C2, and the status bar.

Channel Select Y-Zoom Zoom Factor
Documents and Settings\marka ocuments\Basler Ele B Pro\Event Files\Wave Ge 9-11.dlg M=
File  Yiew
A v b J
Selected Channel |2 WGE_OUTFUTE ¥ Y Zoom: v Zoom Factor: |5 b
Data Start: 62972011 10:56:19 M Data End: 6/29/2011 11:13:16 M Window Start:  6/29/2011 10:56:19 M Window End:  6/29/2011 11:06:19 &AM

C1— | wi_ouTPuTa v
C2—it~| w6 outPuTE J

Status Bar —f C1 (WG_OUTPUTA) X: 00 ms | ¥Y: -0.1672179 C2 (WG_OUTPUTB) X: 00 ms | ¥: 0.4916882 dX: 00 ms | d¥: 0.658906

P0065-51 07-11-11

Figure 6-23. Graph Window Locators
The data logger / event recorder graph commands are listed in Table 6-5.
Table 6-5. Graph Commands

Command Description
File
Close Close the current file.
Save Save the current file.
Save As... Save the current file under a different name.
View
Time Information Show / hide time information.
Channel Data Properties Displays a window containing a list of the data logger channel outputs.
Cursor 1/2
Move into View Move cursor 1/ 2 into center of view.
Goto Move center of view to cursor 1/ 2.
Selected ltem
Goto Move center of view to the selected item.
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Command Description

Move into View Move the selected item into center of view.

Options: Cursors

Snap to Data Points The cursor snaps to the nearest data point.

Set Slider to Cursor Colors The cursor slider becomes the color of the cursor.

Options: Channels

Display Channel Names The channel name is displayed on the left.

Set Slider to Selected The channel slider becomes the color of the channel.

Channel Color

Highlight Selected Highlights the selected channel. The data points and lines become
bold.

Set all Channels to Default Resets zoom on all channels.

Vertical Scales

Zoom all Channels Enable or disable simultaneous zoom on all channels.

Options: Data Lines

Display Data Points Show / hide data points.

Show Point Values on The data point value is displayed in the tooltip.

Mouseover

None Hides the connecting lines between data points.

Step Connecting lines between data points are displayed as a series of
steps.

Interpolated Connecting lines between data points are smoothed.

Smooth Connecting lines between data points are smoothed.

Options: X-Axis

Auto Fit Automatically fits the window to the width (x-axis) of the data points.
Show Dates on Axis The time and date appears along the x-axis at each major division.
Format:. No Format Displays time along the x-axis in milliseconds.

Format: Duration (00:05:45) Displays time along the x-axis in this format.

Format. Formatted Time Displays time along the x-axis in this format.

(5 min, 45 s)

Set Window Size Choose window size between 25 ms and 12 months.

Options: Grid

Set Background Color Choose any color to set as the background.

Hide Grid Lines Show / hide the grid lines.

Set Grid Height Set grid height between 100 and 5000.

Below the Toolbar

Selected Channel Y-Zoom This slider changes the Y-axis zoom.

Zoom Factor The Y-axis zoom slider position is multiplied by the number selected in
this list.

C1,C2 Assign the cursor to a different channel by selecting the channel from
this list.

Right Click in the Graph

Copy Copy an image of the graph to the clipboard.
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Command

Description

Save Image As...

Save the image of the graph as a .emf, .png, .gif, .jpg, .tif, or .bmp file.

Page Setup...

Prepare the page for printing.

Print...

Print the graph.

Show Point Values

Enables or disables the data point value to be displayed in the tooptip
Oon mouseover.

Goto Cursor1/2

Move center of view to cursor 1/ 2.

Move Cursor 1/ 2 into View

Move cursor 1/ 2 into center of view.

Goto Selected Item

Move center of view to selected item.

Move Selected Item into View

Move selected item into center of view.

Status Bar

C1X Displays the current position of cursor 1 on the x-axis in seconds.

c1yY Displays the value of the data point that intersects with cursor 1.

c2X Displays the current position of cursor 2 on the x-axis in seconds.

c2y Displays the value of the data point that intersects with cursor 2.

dX Displays the time difference between cursor 1 and 2 on the x-axis in
seconds.

dY Displays the difference between the data point values that intersect

cursor 1 and 2.

Channel Select Drop-down List: Displays a list of all active channels (up to 12). Each channel has
options for channel select, ID number, name, visibility, color, cursor 1 and cursor 2. See Figure 6-24.

Click the box in the first column of the channel to select it as the active channel, an arrow icon appears in
the box to indicate that the channel has been selected.

The ID number corresponds to the data logger logic block input of the same number.

The Name field stores the name of the channel, a custom name can be entered.

Clicking the Visible box shows or hides the channel.

Channel colors can be selected by clicking the Color button.

One or both cursors can be assigned to a channel by clicking the corresponding radio button.

Mame Yigible | Color | C1 | C2

Wi_OUTPUTA [ © ©
WiE_OUTPUTE o @
WG_OUTPUTC o ©

ECM-2

Figure 6-24. Channel Select Drop-down List
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Monitor View Setup

A monitor view is a set of memory locations that can be monitored in one place. The user can select
between logic block inputs and outputs, memory / MODBUS, holding registers, and coils.

Setup Procedure

1. Open the Monitor View Setup window under Settings Explorer, General Settings (Figure 6-25).

/" Monitor View Setup - X

hanitor Windaw Name: MNarme

Locations to Manitor: Reqisters Inputs f Outputs Memary
A 0 Coils

v Halding Registers

Start Coil: 1
Display Type: | Boolean

Number of Coils: 32

Cantroller. @1 Q2

First Division Second Division Third Division

Figure 6-25. Monitor View Setup Screen

2. Click Add to add a new monitor view. This expands the current window, adding a second division.

In the second division, there is a Monitor Window Name field. Enter the desired name for the new
monitor view.

4. In the second division, click Add to add a new memory location. This expands the current window
further, creating a third division.

5. In the third division, select a location to monitor from one of the three tabs labeled Registers,
Inputs/Outputs, and Memory. The Registers tab has additional selections for configuring coils as
monitored locations. It also has additional controls (not shown here) for working with 32-bit values.
Two 16-bit holding registers can be combined into a single 32-bit value. The Swap button specifies
how the registers are combined while the Swap Registers checkbox reverses the sequence of the
registers.

6. Click Apply. The third division of the window is removed. More locations can be added at this point by
repeating steps 4 and 5.

7. In the second division, click Save when all of the desired memory locations are set. The second
division is removed and new monitor view appears in the original monitor view setup window.

8. The monitor view that was just created now appears in View Explorer, System Views, Monitor Views.
Clicking the monitor view displays a window containing all the specified memory locations in table
form.
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~ Monitor: monitor¥iew
Options Address Mame Addiess Fam Walue
J' Options || Export Options | WwiG_FREGQUEMCY wG_FREQUENCY 2.000000
WG _AMPLITUDE wG_AMPLITUDE 1.000000
Vi it WEG_OUTPUT WE_OUTPUT 0934043
Address Column

Refresh Options

[] Enable

Refresh Interval

10 zeconds

Figure 6-26. Monitor View Window

View Explorer

The View Explorer is a convenient tool within BESTCOMSPro used to navigate through the various
windows. After you connect to a controller or load a saved configuration file, you can use the View
Explorer to display one or more of the following windows in the working area of the main configuration
window. Different window options appear depending on the type of connected control module. Each tab
displayed to the right upon clicking the View Explorer options can be undocked and made into a free
floating window. The View Explorer panel can be hidden via the View drop down button on the toolbar.
The X’ button hides the View Explorer and the thumbtack icon allows it to be docked. A docked screen is
viewed by hovering the mouse pointer over the docked screen.

View Explorer Windows

The window options that are available to an excitation control module (ECM-2) differ from those available
to a bridge control module (BCM). Table 6-6 lists the windows available to the specific control modules.

Table 6-6. Control Module View Explorer Window Availability

Window | Ecm2 | BCM
System Views
Diagram View Windows . °
Execution View Windows . .
Mainline Execution View .
Application Config View . .
Memory View (only available with Security Level 5) . .
Monitor Views . .
Metering
Control Panel °
Sync Panel .
Generator °
Main Field °
Adjuster °
Limiter °
GSU Transformer °
PPT °
Exciter Field .
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Window ECM-2 BCM

Other °

Real Time Clock ° °
Status

System Status °

Alarms (Status) °

Limiters °

System Trip °

Transfer °

Inputs ° °
Outputs °

Bridge Status °

Commissioning Windows (All) °

Reports Windows (All) ° °

Indicators

Many of the metering screens, within the View Explorer, contain indicators. These color-coded indicators
display the current mode of their corresponding function. Usually associated with status or mode
indicators, green denotes a TRUE condition. A red indicator denotes a TRUE condition as well, but is
associated with alarm/error and breaker status. Yellow denotes a picked-up status for alarms and limiters.
Indicators are always gray when denoting a FALSE condition. Figure 6-27, Figure 6-28, and Figure 6-29

illustrate the different indicator colors.

A Limiters Syskem Skatus

\_; Generator OEL Pick-up

\ J Generator OEL Tirmed Out

O MFEL Pick-up
© 1FEL Timed Out

() Generator OEL Limiting () MFEL Lirriiting
() Exciter QEL Pick-up ) OYL Pick-up
() Exciter OEL Tirned Out () oV Timed out
() Exciter QEL Limiting ) QML Limiting
) INST Pick-up ) UL Pick-up
) INST Tirned Out ) UVL Tirmed Out
() INST Limiting ) WL Limiting

O HxL Pick-up
© HxL Tired out
) HxL Lirniting
) VAL Pick-up
) VAL Timed Out
) WAL Limiting
) MEL Pick-up
0 MEL Tirmed out

() MEL Lirniting

) UEL Pick-up
) UEL Tirned Out
() UEL Lirniting
) &L Pick-up
) GCL Tirmed Out
) GCL Lirniting

0 Recalibration Inputs Clipped

Figure 6-27. Limiters Window: Yellow, Red, and Gray Indicators
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- System Status Alarms

O 114Ci0sed (D volage Matching Enabled (© PF Controlier Enaled
:_.} 52G Closed U Woltage katching Complete U PF Caontraller Active
(\_) Auto i_) Synchronizer Enabled i_) Sirmulation Enabled
O Manual {\_)' Synchronizer Active O LUSE Ready

O Remote (\_) Synchronizer Woltage batched (\_) LISE Done

oy
-

0
0o

Channel in Cantrol Svnchranizer Freguency Matched (\_/\' LISE Safe to Remave
:_.} PS5 Enabled U WaR Controller Enabled
) Pss Active ) AR Controller Active

Figure 6-28. System Status Window: Green and Gray Indicators

- alarms

414 Failed to Close

A
A

Loss of AC Power Supply :,_,;' User1

0
0

S
S

Loss of OC Power Supply U User 2

0
0

414 Failed to Open

iy
iy

kAain Field to Ground (\_) User3

o

Failed to Field Flazh

o

A
A

0

Exciter Field to Ground

o

Loss of Yoltage Sensing

S
S

0
0

Loss of Regulator PT FPT Over Termp (low)

iy
iy

Logs of Metering PT FPT Over Temp thigh)

00
00

Phase Unbalance - Valtage Bridge &larm

S
S

0
0

Phaze Unbalance - Current Bridge Owver Ternp

iy
iy

0
0

PS5 Output Clipped Logs of Bridge Cooling

Figure 6-29. Alarms Window: Red and Gray Indicators

Diagram View

The Diagram View windows display and allow manipulation of a block diagram representation of a
configuration in file and RAM. Flash diagrams can only be viewed. See Figure 6-30.

# Dgm RAM - X
Wiew  Tools
=) @, H, | (&) |E @y & = |2z Config Name: ECM-2_150KW_Gen_Testing_Latest
~ }
Taolbox @ oELO0_F7 False .= Elock Properties E
Less of PTs/ SWITCH3600_0UT1s —w000000 o || Black Status A
[] Allavs Dynamic Edit o FElse ey OR#19 Visible
000000000
———CNFG -
(] Show Black Fropeties {Feset Tgiiaﬂ anual p oRR20 Ve
OR#21 Visible
[ View Page Breaks sosed £ DRdE_OUT —F3 4 y our ORZ2 Visible
; ineeri i OR#23 Wisible
Display Erngineering Units Manual £ LR_QUTOS False | I P || Faise
OR#24 e
Display BAM Values s False
| 51GIN_LOGICFALSE 3 —— OREZS Visible
R ORE2E Wisible
Uszer Descriptions ORtt2e Mot Visible
(=) Show all ORE29 Visible
O Hide Names AND#EI1 OR#30 Visible
(_) Hide Descriptions {Regulatar In Manual} ORET! Visble
FLDTRN_F2_BAD — 352y * out g (| 0P ¥ Visible v
P3 | P | [
ZoomFactor 13, Position {396,383) px. : {4.13,3.99) in,

Figure 6-30. Diagram View Window

The diagram window is the workspace where programming can be done in BESTCOMSPro. In this
window the logic block configuration is represented graphically, logic blocks and their connections can be
easily manipulated using click-and-drag and right click popup options. Undocking the diagram window
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allows the user to move it to a more convenient location or even a second monitor. Pan, zoom, and
search functions are available for easy navigation.

Setting up the Diagram View Windows

There are three types of diagram windows.
o Dgm Flash: Allows the user to view the current logic configuration stored in the flash.
o Dgm RAM: Allows the user to view and fine tune the current logic configuration stored in RAM.
o Dgm File: Allows the user to view a configuration file saved on the PC, create a new
configuration file, or make changes to an existing one.

In the View Explorer, System Views, Diagram View, Click Dgm Flash, Dgm RAM, or Dgm File to display
the desired diagram window.

Window Contents

The diagram window displays a great deal of information to the user. The information is categorized and
described below. Figure 6-31 shows connected logic blocks in the diagram window.

AUTO_REG
PSS2_OUT ——— PES2_0UT
SWITCH_ACRTEST ————  TEST
SWITCH_LINEVOLT —————— GEN_YOLTS
ACAD) REF ——— ACADJ_REF
RCOMP_OUT ————— RCOMP_OUT ESS
SIGIN_ZERD ———— LDRF_OUT DE_WT
SIGIN_AERD ——— EXC_FLD_CUR Wi === ACAD) THIS CHAN
1.000000
— K y2 [ === MUXZ01 N2
0.010000 3~
————— DAMP_KF WOLT_ERROR
1.000000
—————— DAMP_TF
1.000000
— T
1.000000
Ry ]
3.000000
———KC
AUTO_MXR
SIGIN_7ERD ——— FF_ERROR
SIGIN_7ERD ————  VAR_ERROR
SIGIN_LOGICFALSE ———— PF_EN BAL
WOLT_ERROR
SIGIN_LOGICFALSE —————  VAR_EN

Figure 6-31. Block Inputs and Outputs
RAM Runtime Values: Monitor runtime values when the RAM configuration is displayed.

Object Specific Commands: Right-click on an input, output, connection, or block to display a menu of
commands specific to that type of object.

Show / Hide Elements: Display or hide connections and blocks to view only the information of interest.

Block information is shown in the Diagram window (except when you are displaying the actual RAM
runtime values) as follows:

e Inputs are shown on the left of the block and outputs on the right of the block. The input and
output names (or abbreviated names) are shown inside the block.

e Constant values are shown above the connection line, such as for the K1 through KC inputs of
the AUTO_REG block.

e Connections can be made visible or invisible. When visible, the connection line is shown as
illustrated below for the connection between the VOLT _ERROR output of the AUTO_REG block
and the VOLT_ERROR input of the AUTO_MXR block. When invisible, the output name appears
next to the input line, as illustrated below for AUTO_REG inputs such as PSS2_OUT.
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e When an output has multiple connections, the number of connections is shown on the output line,
such as for the VOLT_ERROR output of the AUTO_REG block.

e Pink lines in the diagram indicate that the line is not orthogonal. You can add points to make the

line orthogonal.

Diagram Toolbar Commands

The diagram window has its own special commands and tools for the creation and manipulation of logic
block configurations. The location of the menu commands and the toolbar is shown in Figure 6-32.

_/ Dgm RAM

Yiew  Tools
T e = e =
| Toalbaos |E|

Figure 6-32. Diagram Window Toolbar Location

Table 6-7 describes the available menu and toolbar commands for the diagram window.

Table 6-7. Menu and Toolbar Commands

Menu Items Description
View
Zoom to Fit Zooms out until the diagram fits into the current window.
Zoom to Box Zooms in to an area that you specify by drawing a rectangle.

Zoom to Base View

Zooms the diagram to a one-to-one ratio. Position the cursor at the
location that you want to be the center of the new zoomed area, and
then left click.

Zoom In

Zooms in incrementally.

Zoom Out

Zooms out incrementally.

Block Properties

Opens a window showing the status of existing blocks.

View Page Breaks

Displays lines in the diagram to represent the boundaries of individual
pages if printed.

Display Engineering Units

Toggles visibility of engineering units in diagram.

Display RAM Values

Toggles visibility of RAM values in diagram.

Redraw

Redraws the diagram.

Refresh RAM Values

Refreshes RAM values.

Navigation Window

Displays a map of the diagram in a new window. Drag a box to zoom
to that location.

Tools

Find...

Search for blocks.

ECM-2
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Menu ltems

Description

Allow Dynamic Edit

Enables or disables dynamic edit. You must enable dynamic edit in
order to edit the drawing and configuration information.

Export to Metafile

Save diagram in metafile format.

Resize Drawing Canvas

Input exact dimensions to resize diagram window.

Page Setup...

Change printer settings and page size.

Show Invisible Ports

Toggles visibility of invisible ports.

Toolbar

i Toggle Dynamic Edit

Enables or disables dynamic edit. You must enable dynamic edit in
order to edit the drawing and configuration information.

ﬂ Pan

Dragging the cursor anywhere in the diagram (either on an object or
outside an object) pans the diagram.

__ Rectangle Select Mode

Dragging the cursor when not on a block or connection line draws a
rectangle and selects the objects in the rectangle.

@, Click anywhere in the diagram to zoom in.
_* Zoom In Mode
A Zooms out until the diagram fits into the current window.
= Zoom to Fit
% Zooms in to an area that you specify by drawing a rectangle.
_—— Zoom to Box
Zooms the diagram to a one-to-one ratio. Position the cursor at the

@]

_—* Zoom to Base View (1:1)

location that you want to be the center of the new zoomed area, and
then left click.

+
___Zoom In

Zooms in incrementally.

; Zoom Out

Zooms out incrementally.

12,3

Toggle RAM Values

In the RAM configuration when the controller is executing, you can use
this command to view or hide RAM values.

BESTCOMS™Pro Software
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Shortcut Menus

Different shortcut menus are displayed depending on where you right-click in the diagram window. The
shortcut menus are illustrated below in Figure 6-33.

Blank Area Inside a Block Input Line
| | I Help on Block. .. | Help on Input. ..
Block Properties. .. Engineering Units...
Configure Blocks. .. Configure Block. ., Input Properties. .,
Find... Hide Block Assignment. .. 3
Redraw ' Set Display Propetties... '
Refresh Ram Find... Pan To Connection
Find in Window » Set Display Properties. ..
Redraw Find...
Refresh Ram Find in Window >
Redraw
Output Line Refresh Ram

Help on Output, .,

Engineering Units., ., : i
e = Connection Line

QU Pronerties., (with Dynamic Edit enabled)
Display Connections. .. Add Paint(s) »

Pan Connection l I

Set Display Properties... Remove All Points

Find e

Find in Window »

Redraw

P0065-42
Refresh Ram 05-23-11

Figure 6-33. Right-Click Shortcut Menus in Diagram Window

Navigating in the Diagram

As stated above, there are three types of diagram windows. There are also three types of execution
windows. All of these windows including others contain information on the active logic blocks in a
configuration. Navigating to a specific logic block in a specific window can be confusing. BESTCOMSPro
has several powerful tools to make navigation easy.

Panning and Scroll Bars

]

2= Pan: Use the pan tool to move the diagram in any direction by clicking in a blank area of the
diagram and dragging.

Scroll Bars: Standard scroll bars.

The Find Command

Use the Find command (Tools menu, Find...) to search for any logic block in any window. The drop down
list at the top contains all of the searchable windows, the list at the bottom contains all of the searchable
logic blocks, and specific names can be entered into the blank field in the middle.
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Pan to Connection

Use Pan to Connection to automatically center view on the opposite end of the current connection. Right
click on an input or output (not the connection line) and select Pan to Connection. The entire connection
line blinks blue and the input / output connectors blink red. Click anywhere to end the blinking.

Pan to Block

Use Pan to Block to automatically center view on a block selected from a list of active blocks. Click the
Show Block Properties check box in the diagram window. This opens a docked window containing a list of
all active blocks. Find the desired block in the list and right click, select Pan to Block. The block is
centered in view and blinking.

Find in Window

Use Find in Window to center view on the same selected logic block, input, output, or connection line in a
different window. For example, if you're viewing a logic block in the Dgm Flash window and want to make
changes to the same block in the Dgm RAM window. Right click on a logic block, input, output, or
connection line and point to Find in Window a sub-menu appears with a list of window options.

Navigation Window

The navigation window displays a miniature map of the entire diagram. Click and drag a box in the
navigation window to zoom to that location in the diagram window. The Navigation Window command is
found under the View menu.

Zooming

The zoom commands and their descriptions can be found above in the Menu and Toolbar Commands
table.

Assigning Blocks in the Diagram
Adding a Block

L

e Under the Configurations pull down menu click Add Block or click the = icon on the toolbar.

e Select the block to be added from the list.

e Select the execution strategy tab and select a number of execution cycles from the drop down list.
e Click on a lower cell in the table to change the position of the time slices.

e Select the Input Assignment tab.

e To change the assignment type, click the Constant or From Output tab.

e For a constant value, type a value and click the radio button that identifies the type of value as
decimal, hexadecimal...

e For a From Output value, select the block and output from the drop-down lists.

o If there are any potential problems with this assignment, a confirmation dialog asks you to verify
making the assignment. Click Yes to continue, or No to return to the Input Assignment dialog.

e Repeat for all remaining inputs.

e In this example all block inputs have been assigned. To end the command, click OK. If all inputs had
not been assigned, the unassigned input(s) would be listed in the Configure Blocks dialog under
Configurations.

e The block is now added to the configuration. However, the newly added block is not visible in the
diagram. See Displaying and Positioning a Block, below, for details on block visibility.

Displaying and Positioning a Block

Enable Dynamic Edit i Click the Show Block Properties check box in the diagram window. This
opens a docked window containing a list of all active blocks and their visibility status. Find the desired
block in the list and right click, select Display Block. The block is centered in view and blinking. Click and
drag the block to the desired location.
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Selecting and Moving Blocks

Enable Dynamic Edit i to move blocks.

To move a single block, click and drag the block. (In Pan Mode ﬂ or Select Rectangle Mode __)

To move multiple blocks, hold down the Ctrl key and select each block, then click and drag one of the
selected blocks to move them all.

In Rectangle Select Mode ___, position the cursor outside of the blocks and drag to draw a selection box
around the blocks. Click and drag one of the selected blocks to move them all.

Any connection lines to the blocks are automatically adjusted as you move the blocks. You do not need to
select the connection lines.

Drawing a Connection Line

Position the cursor over the input line for which you want to draw a connection. The input can be
unassigned, a constant that you want to change into a connection, or a connection that you want to
change into a different output. The cursor must be positioned exactly over the input line.

Click and drag to draw a line representing the connection.
Release the button over the output to which you want to connect. The output line is highlighted.

If there are any potential problems with this assignment, a confirmation dialog asks you to verify making
the assignment. Click Yes to make the assignment, or No to cancel it.

Adding Points and Reshaping Connection Lines

To add one point, position the cursor over the line at the location you wish to add the point. To add
multiple evenly spaced points, position the cursor anywhere over the line.

Right click on the connection line to display the shortcut menu.

Choose Add Point(s), and then choose the number of points from the submenu. If you chose to add 1
point, it is added at the location you clicked. If you choose to enter multiple points, they are evenly placed
along the line (or along the line segment if you previously added points and re-shaped the line to have
multiple segments).

To re-shape the line, click and drag a point.
You can repeat these steps as needed to continue to add points and re-shape the line.

You can only drag line segments that are vertical or horizontal, and are not the starting or ending line
segment. The shape of the cursor indicates the type of movement allowed. See Table 6-8.

Table 6-8. Connection Line Movement Cursors

Move Point LT §egment Move. Segment Unable to Move Segment
Vertically Horizontally
a a B E
= . @
b

& I _
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Entering Assignment Values

In addition to assigning input in the diagram window by drawing connection lines, you can assign inputs
by entering the values in a dialog box. This method can be used to assign inputs that are constants or
block outputs.

Enable Dynamic Edit - .
Navigate to the desired block.

Right click the block and select Configure Block. This opens the Configure Block dialog box, as shown in
Figure 6-34. The possible inputs are listed on the left side. Unassigned inputs are indicated by a yellow
warning symbol. Constants and available outputs are on the right side.

Select an input from the list on the left.

To connect the input to an output of a different logic block, click the From Output tab and select that
output from the drop down list.

To assign the input a constant value, click the Constant tab, input the constant value in the field, and
select the radio button of the appropriate numbering system (decimal, hexadecimal...).

Configure Block

Block: ANDH34
Block AND#34 - AND4_INT
T LOGIC_ 32

From Output: | Constant

Marme

LOGIC_32
LBy BNDI4_INZ LOGIC_32 N |
e . () D
Lo/l AND34_CNFG  UINT_32 Parameter Value: ) Dedm
() Hezxadecimal
[:Z' Einary
() Logic
Input Assignments |Execution Strategy /¥, Denotes the item is unassigned.
[ ok ] [ Cancel | Block Help

Figure 6-34. Assigning Inputs in the Configure Block Dialog Box
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Execution View

The Execution View presents execution strategy (cycles) in matrix form. The time slots of the cycles are
listed along the top of the matrix. The logic blocks are listed down the side. The cells within the matrix
represent block execution in that cycle. See Figure 6-35.

/m - X
Tools
Optians |E| (RamM (ECM-2_150KW _Gen_Testing_Latest) -- Reference Configuration: RAM ~
Yiew Options Bockname 2 [1 [z [3 [+ [5 |6 [7 [s o 1o Jut J1z J13 J1e [15 [16 &
[] Modified By Execution Time 700 712 697 707 701 705 701 708 703 705 €93 706 FOS 703 703 706
AC_EXCITER X% % X ® % % % % % % % % ® X %
Fieference FLOTRAN I S S S S S S S S S S S S
O Flash FLOSCALE X% R X %% %W X %8 %o o® ®oxow
O File PLL O S S S SR S S S SR SR S S S S
® RéM START_T I ST S S T S S T SR SN ST S SRS SR S
PIMIN X% % % ® % % ® % ox % % % % % %
DIGRIN_O I T S T T S SRE S S SRE S S
OR#30 X% % % ® % % ® % ox % % % % % %
[p1=F 3| ks ks b b ks ks ks b b ks W ks b b ks W
AC_EXCITER (7]
[configuration  [1 [z [3 [4 5 [s [z [s [o [w Ju1 Juz J13 [14 [15 J1e [ ]
File oW % MW %% K% X% %oo®oowoodow
RAM X% % % % % % % % X % % % % % %
Flash I T S T T S ST ST S SR S S ST S S

Figure 6-35. Execution View Window

Setting up the Execution View Windows

There are three types of Execution View windows.

o Exe Flash: Allows the user to view the execution strategy configuration stored in flash.

e Exe RAM: Allows the user to view and fine tune the execution strategy configuration stored in RAM.
e Exe File: Allows the user to view and fine tune the execution strategy configuration stored in the file.

In the View Explorer, System Views, Diagram View, Click Exe Flash, Exe RAM, or Exe File to display the
desired execution view window.

Window Contents

The file, RAM, or flash execution strategy of all logic blocks is displayed in the execution view windows.

Execution Toolbar Commands

The Tools menu is different for each type of execution view window. Table 6-9 shows the options
available in flash, file, and RAM.

View Options: Show or hide the Modified By column.

Reference (Radio Buttons): Set file, RAM, or flash as a reference. When you display a configuration that
is not the reference, values that differ from those in the reference configuration are shown in red.

For example, the Exe File window is open and the reference is set to RAM. File is compared to RAM, and
any differences are in red.
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Table 6-9. Execution View Window Commands

Tools Menu Option Description Flash | File | RAM
Find Search for blocks. * * *
Reorder Rearrange the logic block execution order. * *
Reset Execution Times | Resets the execution timer. *
Refres_PirE:;:cution Refreshes execution times. *

Right Click
Set Executions per Choose between 1, 2, 4, 6, 8, or 16 executions per " +
Cycle cycle.

Reorder Arrange logic block order of execution. * T
Find in Window Find the selected block in a different window. * * *

* This option is available.
T This option is available when the controller state is Resolved.

Changing Execution Cycles

Execution Order
Right click in the table to change the order in which the blocks execute.
Executions per Cycle

Right click a row to change the executions per cycle. If all cells for a block are blank, which means
nothing has been assigned, you can click a cell to add one execution per cycle or right click to assign the
executions per cycle. Click a cell that has a dash (-) and the block then executes in that time slot.
Application Configuration View

Displays all of the configuration information in table form. See Figure 6-36.

I - Application Config Yiew - X

[[ Edit  view |
Toolbox || : ~
I| = = = l_l EBlock Mame Type User Definitions | FAM Input | Flash Input (F)“e U RAM User Description l_l
Wiew Options || Properties || RAM Reft _
Ffircss Bahom OR#19 IMTERRUPT lél Exe=0xFFFF Exe=0xFFFF Exe=0xFFFF 414 Trip Remote
) OR#Z0 INTERRLUPT || Exe=0xFFFF Exe=0xFFFF Exe=0xFFFF Set Auto Mode, Remaote
elgla=hlnptlassionnant OR#21 INTERRUPT [] Exe=0xFFFF Exe=0xFFFF Exe=0xFFFF
~ ) CR#22 INTERRLIPT [] Exe=0xFFFF Exe=0xFFFF Exe=0xFFFF
(#) File Input Assignmant —
CR#23 INTERRUFT [] Exe=0xFFFF Exe=0xFFFF Exe=0xFFFF
() RAM Input Assignment: B oR#zd IMTERRUFT [+] Exe=0xFFFF Exe=0xFFFF Exe=0xFFFF Reset Transfer to Manual
— J Al || Inputs | Parameters | Outputs |
[+] Shaw Sutpuks Type 'I\In;:n:l;,I'Output User Definitions | RAM Yalue (REP'CTﬂ{BDELnSim EI.CD\Eﬂ (Fé?:shljl_lzn%l; E:gsh (F)lle Inpu
[] Full Input{Output Mames LOGIC_32 ORz4_IN1 [+] False ouT [ ouT Lincanfig
LOGIC_32 ORz4_INZ [v] True MAN [ MAN Uncorfig| (=
Display Engineering Linik — -~ =
L] Display Engineering Links LOGIC_32 ORZ4_IN3 [¥] False LOGICFALSE [ LOGICFALSE Unconfig
[ Show output User Desc. UINT_32 Parameter COR24_CNFG [+] 000000000 0x00000000 -] 000000000 Unconfig
For input painters LOGRC_32 OR24_OUT [v] mue
(<] il |
CR#25 INTERRUPT [] Exe=0xFFFF Exe=0xFFFF Exe=0xFFFF BCM Alarm Reset
Pritit Dptians CR#Z6 INTERRUPT [] Exe=OxFFFF Exe=OxFFFF Exe=OxFFFF
Expand All Rews OR#Z7 INTERRUPT [] Exe=0xFFFF Exe=DxFFFF Exe=OxFFFF
(<] [ |

Figure 6-36. Application Config View Window
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The application configuration window is a very powerful tool. It displays all information on every logic
block in table form. The information can be easily navigated with the use of intuitive column sorting
functions, search commands, information filters, and the ability to show or hide information. The
application configuration table is commonly used to track the changes that have been made to a
configuration in a file or RAM.

To open the application configuration window click Application Config View, in the View Explorer, under

System Views.

Window Contents

The application configuration table displays a great deal of information. Every active logic block is shown
in its own row. Each row can then be expanded to show all inputs, outputs, and parameters of that logic
block, as shown in Figure 6-37.
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Edit  View /
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Fieference Colurm D _ERCITER INTERRLPT |£| Exe=0xFFFF Exe=0xFFFF Exe=0xFFFF /
~ DIGRIML INTERRLPT |1| Exe=0x5555 Exe=0x5555 Exe=0x5555
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- . = DIGROUTL INTERRLPT |7| Exe=0xFFFF Exe=0xFFFF Exe=0xFFFF
(#) File Input Assignment — —
~ J all || Inputs || Parameters || Outputs | \
() RAM Inpuk Assignrment )’/
Input/Output - RAM Input Mod. | Flash Input | Mod. | File Input
o Type Marie User Definitions | RAM Yalue | oo™ copvy | Ram | (ECh-2_ 150 | Flash | () N
ther — —
Lol _32 DIGROUTL_C700 [+] True ouT [+ ouT Unconfigured
Show Outputs — — -
LI _32 DIGROUTL_C701 [+] False LOGICFALSE [=7] LONEICFALSE Uncanfigured
[ Full Inputfoutput Names LOGIC_32 DIGROUT1_C702 IEI False LOGEICFALSE IEI LOGEICFALSE Unconfigured
LoiIC_32 DIGROUTL_C7O3 [+] False ouT [+ ouT Unconfigured
Display Engi ing Unit: — —
L] Display Engineering Uiits LOGIC_32 DIGROUTL (704 [¥] False LOGICFALSE [ LOGICFALSE Uncanfigured
0 Shaw output User Desc, LOGIC_32 DIGROUT1_C7OS [+] False ouT [ ouT Unconfigured
far input pointers LoiaIC_32 DIGROUT_C706 [+] False ouT [ ouT Uncanfigured
Lol _32 DIGROUT_C7O7 [+] False LOGICFALSE [+ LONEICFALSE Uncanfigured
LT 37 DRSROUTT_ M55 [~] exoovaseos \
Frint Optiors — /
DIGROUTZ INTERRLPT |1| Exe=0xFFFF Exe=0xFFFF Exe=0xFFFF
ExnapdalRons FLDSCALE INTERRUPT(F) [] Exe=DxFFFF Exe=0xFFFF Exe=0xFFFF
SYS_ALARM

Figure 6-37. Application Configuration Table with an Expanded Block

Application Configuration Window Commands

Table 6-10 describes the available menu and toolbar commands for the application configuration window.

Table 6-10. Application Configuration Window Menus and Commands

Menu ltems

Description

Edit

Find... (F3)

Search for blocks.

Search Grid... (F4)

Search for blocks within the application configuration table.

Find Config Differences

Automatically searches for and displays configuration
differences in the table.

Find Next Config Difference (F7)

Automatically searches for and displays the next configuration
difference in the table.

Clear Highlights

Clears highlighted cells in the table.

View

Collapse All

Collapses all sub-menus in table.

Refresh RAM Values

Refreshes RAM values in table.

Refresh Selected RAM Values

Refreshes the RAM values for the selected items in table.

ECM-2
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Menu Items Description

Clear Selected RAM Values Clears the RAM values for the selected items in table.

Toolbox

View Options Tab Contains options for changing the Reference Input
Assignment and other view related options.

Properties Options Tab Contains options for hiding or displaying columns in the
application configuration table.

RAM Refresh Tab Contains options for setting RAM refresh rate and selecting
which inputs refresh their RAM values.

Filters Tab Contains options for hiding or displaying a selection and
adding or editing filters.

Navigating in the Table

As stated above, the application configuration window displays all information on every logic block in table
form. Navigating to a specific logic block, input, or output can be confusing. BESTCOMSPro has several
powerful tools to make navigation easy.

Scroll Bars and Arrow Keys

Arrow Keys: When a cell in the table is selected, the arrow keys move the selection one unit in the
direction of the arrow that was pressed.

Page Up and Page Down Keys: When a cell in the table is selected, The Page Up key moves the
selection up one page. The Page Down key moves the selection down one page.

Home and End Keys: When a cell in the table is selected, the End key moves the selection to the last
cell of the row. The Home key moves the selection to the first cell of the row.

Scroll Bars: Standard scroll bars.
The Find Command

Use the Find command (Edit menu, Find...) to search for any logic block, input, or output in any window.
The drop down list at the top contains all of the searchable windows, the list at the bottom contains all of
the searchable logic blocks, and specific names can be entered into the blank field in the middle.

Search Grid

Use Search Grid (Edit menu, Search Grid) to search for blocks within the application configuration table.
Input the specific name of the item in the field at the top. Choose current column only or entire grid and
the search order.

Find Configuration Differences

Use the Find Configuration Differences command (Edit menu, Find Config Differences) to mark the
differences in a configuration versus the reference configuration. For example, changes were made to a
configuration stored in the file and needs to be compared to the original configuration stored in RAM.
Under the View Options tab, select RAM Input Assignment (this sets it as the reference configuration) and
then use the Find Config Differences command to highlight all of the changes that were made.

Find Next Configuration Difference: Use the Find Next Config Difference command (Edit menu, Find
Next Config Difference) to view the configuration differences one at a time starting from the selected cell.

Pan to Connection

Use Pan to Connection to automatically display the cell containing the input or output connected to the
current connection. Right click anywhere in the row of a block output that is a connection or the output
value in the File Input, Flash Input, or RAM Input cell of a block input row and select Pan to Connection.
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Find in Window

Use Find in Window to display the cell of the same selected logic block, input, or output from a different
window. For example, if you’re viewing a logic block in the Dgm Flash window and want to view the
corresponding cell in the application configuration window. Right click on a logic block, input, output or
connection line and point to Find in Window a sub-menu appears with a list of window options. Select App
Configuration.

Assigning Blocks in the Table

In addition to assigning inputs in the diagram window by drawing connection lines, you can assign inputs
by entering the values in a dialog box from within the application configuration window. This method can
be used to assign inputs that are constants or connections.

Navigate to the cell of the desired input.

Right click the input cell and select File Assignment or RAM Assignment. This opens the Assign Input
dialog box. Constants and available outputs are on the right side.

To connect the input to an output of a different logic block, click the From Output tab and select that
output from the drop down list.

To assign the input a constant value, click the Constant tab, input the constant value in the field, and
select the radio button of the appropriate numbering system (decimal, hexadecimal...).
Mainline Execution View (BCM only)

Displays a table showing whether or not each mainline block is going to execute. This view is only
available by connecting to a BCM or opening the configuration file of a BCM. See Figure 6-38.

Mainline Execution Yiew ] - x
Wiew Options COMSTL - - ¥
[#] Rk Assignments E¥MT1
[] Flash Assignments RTDTEMPS - - ¥
TEMP_MOM... - = w

[v] File Azsigrments

Set Reference Column
(=) Flash Input Assignment
Flle Input Assignment

Options [7]|[Block Mame | RaM () | Flash () | File (B | ]
) RAM Input Assigrment

Figure 6-38. Mainline Execution View Window
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Memory View

Displays the contents of all memory locations.

See Figure 6-39.

Memory Yiew ] * X
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10000550 0000 | 0000 | 0000 | 0000 | 100C | BAFD | 100C | GAFD | ........ . jfs
End édd
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Display Mode 10000540 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | ............
Oagt @166 O 326 10000560 0000 | 0000 | 0000 | 0000 | 100C |673C | 100C | 6270 |........ a<.bp
100C05C0 100C | G&F0 | 100C | 6740 |100C |6268 | 100C | GAFD | ..j5.gi@. bh. i3
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1o 10000610 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 |
10000620 oooo |oooo [1o0c ZES4 | | L -
Figure 6-39. Memory View Window
Monitor View
This screen displays the contents of a set of pre-defined user-selected memory locations. See Figure
6-40.
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Figure 6-40. Monitor View Window
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Real-Time Monitoring

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 BESTCOMSPro Real-Time Monitoring (RTM) Analysis screen can be used to perform and monitor
on-line AVR and PSS testing. It is found in View Explorer, System Views. Up to six plots of user-selected
data can be generated and the logged data can be stored in a file for later examination. In order to start
plotting data, the following two conditions must be met. The RTM logic block must be in the logic
configuration (it is by default) and its inputs assigned to block outputs (not constants). The controller run
state must be set to Executing Blocks. RTM Analysis screen controls and indications are illustrated in
Figure 6-41.

| Real Time Monitoring |
[lf:l Skart H@ ”Y Options l dzec v

7 Vab : Pha-PhB L-L altage {p.u}

0 _ Jnl .m |iLInl JI |i|l||l 4] 1l ]l. ||I|“l||l. ]l. ||I|“ll||l]|| A gTERI .I. J.lllmlu I llhnlu et ||||||LJ i il
1o U | R T g R PR [”l ll'l[” LA l'll‘lllw"'llw"

20 £ 3
-30 | ' | | |
5 G 7 g

% Whus : Bus Voltage {p.u}

@ 0 B

Figure 6-41. Real Time Monitoring Window

With the RTM Analysis screen controls, you can:
e Select the parameters to be graphed
e Adjust the resolution of the graph x axis and graph y axis
e Start and stop plot captures
e Export graph data as comma separated value (.CSV) or COMTRADE file formats.
e Print a captured graph

Graph Parameters

Logic block inputs/outputs and system parameters can be displayed in the graph areas. These graph
parameters are sorted into two separate lists. The active list type can be toggled by clicking the Change

View/Data Type button ( ] or L= ). This button visually changes depending on which list type is

active. Clicking the ] switches to the logic block data type mode, and clicking the — | switches to
the system parameters data type mode.
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The logic block input/output selection window (Figure 6-42) is displayed by clicking on the D button at
the top of the graph when logic block data type mode. Select the logic block from the drop down list at the
top of the window and then the available inputs and outputs are displayed in the lower list area. Select the
desired input or output from the lower list and click OK.

Select Dutput %]

FTCTTRM w

M ame Dezcription -~
F1

FREGIUEMCY Generator Frequency
FREQLUEMCY Feg PT Frequency
FREQUEMCYZ Metering PT Frequency
MAGHITUDE Generator Yoltage
MAGMITUDET Feg PT woltage
MAGMITIDEZ Metenng PT voltage

PHACT

PHAMET

PHAREG

FHECT

PHEMET .

>
[ 0k ] [ Cancel ]

Figure 6-42. Logic Block Input / Output Selection

System Parameters

When in system parameters data type mode, the following system parameters can be selected for display
in the graph areas through the drop down list at the top of the graph.

AVR Control Signal

AVR Error Signal

Cross Current Compensation
Droop Compensation
Exciter Field Current
Exciter Field Voltage

Firing Command

GCL Controller Output
Generator Apparent Power
Generator Frequency (Hz)
Generator Line Current
Generator Power Factor
Generator Reactive Power
Generator Real Power
Generator Terminal Voltage
HXL Controller Output
INST Controller Output
Line Drop Compensation
Main Field Current

Main Field Voltage

Manual Control Signal
Manual Error Signal

MEL Controller Output
MFEL Controller Output
OEL Controller 00 Output

BESTCOMS™Pro Software

OEL Controller 01 Output

OVL Controller Output

PF Error Signal

PF Regulator Control Signal
PSS Filtered Mechanical Power
PSS Final Output

PSS Integral Mechanical Power
PSS Lead-Lag #1

PSS Lead-Lag #2

PSS Lead-Lag #3

PSS Lead-Lag #4

PSS Post-Limit Output

PSS Power HP #1

PSS Ramp Tracked Mechanical Power
PSS Speed

PSS Speed HP #1

PSS Synthesized Speed

PSS Torsional Filter #1

PSS Torsional Filter #2

PSS Washed Out Power

PSS Washed Out Speed
Regulator PID Derivative State
Regulator PID Error

Regulator PID Integrator State
Regulator PID Output
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e Test Signal
UEL Controller Output
UVL Controller Output

41

VAR Error Signal
VAR Regulator Control Signal
VARL Controller Output

RTM Options

To display the options menu click the Options button and select Display Options from the drop down list.
Both tabs of the options menu are displayed in Figure 6-43.

o Stack / Tile: These settings arrange the graph windows in stacks, tiles, or a mix of the two.

e Number of graphs: The number of graphs to be displayed is entered here with a maximum of

SIX.

e Graph Height: The height, in pixels, of all displayed graphs is entered here.

o Black Backgrounds: This option changes the background of all displayed graphs to black.

e Sync Graph Scrolling: When the checkbox is checked, the graphs are all set to the same
position on the X-axis and they scroll simultaneously when one of the graphs is scrolled.

e Set X axis Range: This function sets the graphs to display data within a window of time,
specified by the user. The user-specified values are in seconds. The left field is the starting time
and the right field is the ending time, so the left field value cannot be greater than the right field

value.

Layout | Graph Display

() Stack

3 Tile (2 per ow)
) Tile [3 per row]
() Stack / Tile Mix

[ -

Murnber of Graphs to dizplay ot the zcreen

Layout | Graph Display
Graph Height [pixels]
250
[] Black Backgraunds

Show Graph Gridines
Sync Graph Scrolling

Set ¥ Axiz Range

Capture Duration [min)
15 R

| ok

Show ¥ iz Title when plotting

|| cancet [ ok

| [ cancel

Right-Click Options

Figure 6-43. RTM Options Window

Table 6-11 describes the list of options that appears upon right-clicking in the graph area.

Table 6-11. RTM Graph, Right-Click Options

Command Description
Copy Copy the image of the graph to the clipboard
Save As... Save the image of the graph as a .emf, .png, .gif, .jpg, .tif, .bmp
Page Setup... Set up the printing options
Print... Print the graph
UnZoom Reset the zoom
Undo All Reset the zoom and pan position to the original state
Export Data Export the graph data as a .txt file

ECM-2
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Command Description
Cursors Options for Goto Cursor 1 & 2 and Move Cursor 1 & 2 into View
Lines Display Data Points, Show Point Values, Interpolated, Smooth, Step
Format Toggle Background Color, Show Grid Lines, X Axis Autofit
Set X Scale Scaling Options, Manual or Automatic, Minimum, Maximum
Set Y Scale Scaling Options, Manual or Automatic, Minimum, Maximum

Rolling the mouse wheel up or down when the cursor is hovering over the graph area causes the view to
zoom in or out.

Metering

BESTCOMS™ Pro metering screens are organized according to the functions and parameters monitored.
Many metering screens contain a Help button which can be clicked to obtain additional information about
the metered parameters.

Control Panel

The Control Panel window, Figure 6-44, displays the status of exciter breakers, auto/manual mode,
setpoints, pre-positions, VAR mode, PF mode, local/remote control, alarm, PSS, voltage matching,
automatic synchronizer, simulation, and null balance. Control buttons are provided for auto, manual, VAR,
and PF modes. These controls allow the user to enable modes, raise and lower setpoints, and apply pre-
position setpoints. Status indicators are gray when FALSE and green when TRUE.

A Control Panel X

G st |[@ stop | Clear: | Alams || Trips |

Antn bMorde Exciter BEreaker Closed

BB o000 @ 414 O 5o

© Active Local f Remote
) Local © Remote
bannal Morde Alarm Status
(9] (2] T pu © sctive
© Active P33 Status
a5 () Enabled 0 Active
“aoltage Matching
Var Mare ) Enabled 0 Complete
) Enabled (9] (2] o
P _ utoSync
o Active () Enabled 0 Active
B bnde Sirnulation
© Enatles B@ © scive
O active Nl Belsnce
O active

Figure 6-44. Control Panel Window
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Sync Panel

6-43

The purpose of the sync panel, Figure 6-45, is to display the synchronization status of the generator and
the bus. Slip Frequency (Hertz), Slip Angle, and Voltage Difference are metered. Right-clicking in the
graph area displays options for saving, printing, and zoom controls.

- Sync Panel - X
Settings (7] Generator Generator 1 .
Speed < Bus Speed > Bus :
Flat Type ' .
(o) Curve ~ - IT 1
- 50" 50
() Paints - ; ’
3 2L — ]
Plat Settings ﬁ‘
L] show poin vsises Pris 1207 o ]
50 (5 Mumber of Painks 180° \ =
oo L 50
| PRIy ) a
Vohage Frequency T O Y ]
oo 0.0 1] 1]
B ! ]
_ _ 1 T e e i
2 2 .
5 5 :
s ] s ] -4 } :
a a a a
-200 -100 0 100 200
AF(Hz)
Figure 6-45. Sync Panel Window with Settings Panel Open
Generator

The Generator window displays the voltage, current, MW, MVAR, MVA, power factor, and frequency. See

Figure 6-46.

~ Generator

Generator

1.000

-0.964

“altage
Current

heftad

L]

heft

Poweer Factor

Frequency

ECM-2

Figure 6-46. Generator Metering Window
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Main Field

The Main Field window displays voltage, current, temperature, resistance, minimum field-to-ground
resistance, and maximum field-to-ground resistance. See Figure 6-47.

~"Main Field

W ain Field

Yoltage

Current

Temperature

Fesiztance

Mir Figld-Ground Resistance
ax Field-Ground Resiztance

Figure 6-47. Main Field Metering Window
Exciter Field

The Exciter Field window displays voltage, current, temperature, resistance, minimum field-to-ground
resistance, and maximum field-to-ground resistance.

" Enciter Field - X
Exciter Field
aoltage
Current
Temperature
Resistance

Min Field-Ground Resistance

Max Field-Ground Resistance

Figure 6-48. Exciter Field Metering Window

Adjuster

The Adjuster window displays the reference, position, and error of ac, manual, VAR, and PF.
Automatic/Manual Balance and Tracker Error are also displayed. See Figure 6-49.

" Adjuster

Adjuster
0100 AC Reference
AL Position
0100 AC Emor
0100 Matual Feference

0.000 Manual Position
Matwal Error
VAR Reference
WAR Position
WAR Emror

PF Reference
PF Position

PF Ermor

Automatic/Manual B alance

-9

0.000 Tracker Error

Figure 6-49. Adjuster Metering Window
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GSU Transformer

The GSU Transformer window displays voltage, current, MW, MVAR, MVA, power factor, and frequency.
See Figure 6-50.

-~ GSU Transformer

G5 Transformer

‘altage
Current

b matts
hf\i R

hefti,

Power Factar
Frequency

Figure 6-50. GSU Transformer Metering Window

Limiter

The Limiter window displays the status of all protective limiting. See Figure 6-51.

- Limiter

Lirniter

Ewciter OEL Qutput
Generator DEL Output
IMS CQutput

MFEL Output

H=L Outpuk

0L Output

1%L Outpuk

LEL Output

MEL Qutput

GCL Output

WYRL Dutput

PSS Output

P55 Delta Speed

PS5 Compenzated Speed
Cooling &ir Temperature

Huydrogen Pressure

Figure 6-51. Limiter Metering Window
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PPT

The PPT window displays voltage, primary current, secondary current, average temperature, and phase
temperature. See Figure 6-52.

Valtage

Prirnary Current
Secondary Current
Average Temperature
Phaze & Temperature
Phase B Temperature
Phase C Temperature

Figure 6-52. PPT Metering Window

Real Time Clock

Time and date settings can be made on the Real Time Clock screen by clicking the Edit button on the
Real Time Clock screen. The Real Time Clock is shown in Figure 6-53.

/" Real Time Clock

Real Time Clock,

9/26/2011 Date
10:07:02 AM Time

( Ediit ]

Figure 6-53. Real Time Clock

Other

The Other window displays PT magnitude, PID input, fire command, phase PT difference, phase CT
difference, and User-defined metering signals 1, 2, and 3. See Figure 6-54.

-~ Other

Other

Fiea Pt Magnitude
ket Pt Magnitude
Regulator Output
FID Input

0.000 Fire Command
-1.000 Phase & Pt Diff
-1.000 Phase B Pt Diff
-1.000 Phaze C Pt Diff
Phaze & Ct Diff
Phaze B Ct Diff
Phaze C Ct Diff
Jzerl

Uzer 2

Uzer 3

Figure 6-54. Other Window
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System Status

The System Status window displays the status of the system breakers, operating modes, PSS, voltage
matching, synchronizer, var controller, PF controller, simulation, and USB. See Figure 6-55.

6-47

< System Status
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Synchronizer Voltage Matched

Synchronizer Frequency hatched

WaR Controller Enabled

WaR Controller Active

:_;' PF Contraller Enabled
(\_.: PF Controller Active
(\_,:' Simulation Enabled
) USE Ready

© USB Done

(\_/\' IJSE Safe to Remuove

Alarms (Status)

Figure 6-55. System Status Window

The Alarms window, found under the Status category, displays the alarm status of the 41A close/open
failure, field flash failure, phase unbalance, PSS output, main/exciter field to ground, PPT over temp
(high/low), bridge, user-defined alarms, and loss of voltage sensing, regulator/metering PT, AC/DC power
supply, and bridge cooling. See Figure 6-56.
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ECM-2

Figure 6-56. Alarms Window (Status)
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Limiters

9411300990

The Limiters window displays the limiter status of generator/exciter OEL, INST, MFEL, OVL, UVL, HXL,

VRL, MEL, UEL, GCL, and

recalibration inputs. See Figure 6-57.

/" Limiters

) Generator DEL Pick-up O MFEL Pick-up O HxL Pick-up © UeL Pickup
i_;' Generator CEL Tirned Out ° MFEL Timed Out o HXL Tirned Out U UEL Timed Out
() Generator OEL Limiting () MFEL Lirniting © Rt Lirmiting © UeLLimiing
() Exeiter OEL Pick-up ) ovL Pick-up © VAL Pick-up ) GCL Pick-up
() Exciter OEL Timed Out ) OVL Timed Out © vRLTimedout ) @CL Timed out
() Exaiter DEL Lirniting ) OVL Liriting © VAL Limiting © act Limiing
) INST Pick-up ) WL Pick-up O MEL Pick-up @ R-calibration Inputs Clipped
() INST Timed Qut ) WL Timed Out () MEL Timed Out
) INST Lirniting ) UYL Lirniting ) MEL Lirmiting
Figure 6-57. Limiters Window
System Trip

The System Trip window displays the trip status of generator/exciter OEL, INST, MFEL, OVL, UVL, HXL,
VRL, MEL, UEL, GCL, field current transducer, de-excitation, crowbar, PPT over temp, emergency stop,

and user-defined trips. See Figure 6-58.
{\_,} Generator OEL {\_) MEL {\_,} Usger
() Exciter OEL ® e O User2
O st O aoL O User3
O mMFEL () Field Current Transducer
O o ) De-Excitation
U L U Crowhbar
(O HxL ) PPT Over Temp
i_;' WHL {\_) Emergency Stop
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Figure 6-58. System Trip Window
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Transfer

The Transfer window displays the transfer status of generator/exciter OEL, INST, MFEL, OVL, UVL, HXL,
VRL, MEL, UEL, GCL, and LOS to redundant or manual. Transfer to redundant disabled, HMI transfer
disabled, and channel not ready are also displayed. See Figure 6-59.
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®
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Figure 6-59. Transfer Window
Status Inputs
The Inputs window displays the status of inputs C600 to C623, F1 -, and DIGIN1 to 4. See Figure 6-60.

< Inpuks
L;. 00 - MainFed in contral (\__} CE12 - Lower VPF / remote C5 L_) DIGIMT -
{\_} CEOT - DE PR monitar {\_,\' CE13 - Raize YPF / remaote C5 :ﬁ_} DIGIMZ -
“\_/". CEOZ - Loss Mian ch Pwh supply i_;- CE14 - Lower banual / remote C5 f\_,“' DIGIMG -
(_;' CE03 - =<FMR aver temp bip (_; CE15 - Raize Manual / remate C5 [_j DIGIMS -
“\__} CE04 - D3 Operation (\_} CE16 - Lower Auta / remate C5
“\__} CEO5 - =FMR Hi temp alarm {\_,:' CE17 - raise Auto # remote C5
{\_} CEOE - =FMRB temp alarm {\_,\' CE18 - Manuial On / remote CS
() CEO7 - revd 414 tip fesback () CB19 - Auto ON / remate 5
() CE08 - Gen Brk close teedback () £620-YAR ON/OFF fremate/C5
() CB09- 414 Device closed feedback () CB21 - PSS On/Of Aremate CS /
“\_/‘. CE10 - Initiate rapid de-excitation {\_,\' CE22 - True=This Ch. not ready
(_;' CE11 - Rowd 414 close command (_; CE23 - Trug=0ther Ch. not ready
SR @

Figure 6-60. Status Inputs Window
Status Outputs
The Outputs window displays the output status of C700 to C715, and DIGOUT 1 to 4. See Figure 6-61.

O cron- ) C708- Twe=Maintanance lam ) DIGOUTT -
O oo - (O croa- ) DIGOUTZ -
O crz- (O cro- O DiGOUT:-
) croz- () C711- Twe=Regquistorindute () DIGOUTY -
O Cro4 - O C712 - True=Exciter in manual

) cs- () CP3- True=Regulatar in Auto

O crs- (O T4

O c7o7- () C7I5- True=PS5 is active

Figure 6-61. Status Outputs Window
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Bridge Status
An overview of power bridge conditions and activity is available on the Bridge Status screen (Figure

6-62).

9411300990

Bridge Status - X
Help
Bridge Status Seftings
) Running ) On Cammand
O Ready Off Cammand
2 skip Firing Active © ResetCommand
© Az Current Balance Enshled
© Linkloss _) Temperature Balance Enabled
Fan Loss Mumber of Bridges Enabled
Cooling Loss MNumher of Bridges Required
) CS Conducting
@ Zer0CS Alarm Temperature Balance Setpaint (*C)
MNumber of Bridges Conducting
“ Hottest SCR Temperature
Figure 6-62. Brige Status Metering Screen
In-depth information about a specific bridge is provided on the corresponding screens labeled Bridge 0
through Bridge 15. The Bridge 0 screen is shown in Figure 6-63.
- X

~ Bridge 0

Help
Status

) Running

O Active Trips
O Trip Request
©) RunEnsbled

) Digital Input 1
(0 Digtal Input2
) Digital Input 3
) Digital Input 4

In Executing State
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Ap Temperature

An Temperature

Bp Temperature

Bn Temperature
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Ambient Temperature

Ap Average Current

An Average Current

Bp Average Current

Bn Average Current

Cp Awerage Current

Cn Average Current
Ayerage Current positive
Ayetage Current negative
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) Tripped

) Not Executing

) AC Stuck Closed
) AC Stuck Open
0 DCStuck Closed

DC Stuck Open
Bridge CurrentNot Zero

Faositive Shunt Current Mat Zero

) Negative Shunt Current Nat Zera
) State Select Input Bad
) Link Loss

) Loss of Cooling

Loss of Fan

Ambient OwerTemp

) Fv1 Dutof Range
) Fv2 Out of Range
) Fv30utof Range
) Fv4 Out of Range

Phase A Alarms
() Ap Disabled by OverTemp
An Disabled by OverTemp

) Ap Not Conducting
An Mot Conducting
Ap OverTemp High Value

An DverTemp High Value
) Ap OverTemp LowValue

) An OverTemp Low Valug

Conduction Sensor A Failed

() Phass AOpen

Phase B Alarms
() Bp Disabled by OverTemp

Bn Disabled by OverTemp
) Bp Not Conducting

) Bn Mot Conducting
) Bp OverTemp High Yalue
Bn OwerTemp High Value

Bp OverTemp Low Valug
() Bn OverTemp Low Value

Conduction Sensor B Failsd
) Phase B Open

Phase C Alarms

) Cp Dizabled by OverTemp
Cn Disabled by OverTemp
) Cp Mot Conducting
) Cn Not Conducting

Cp OverTemp High Value
©n OverTemp High Value
) Cp OverTemp Low Value
) Cn OverTemp Low Yalue

) Conduction Sensor C Failed

) Phase C Open

Fan Alarms

) Transfer to Main Fan

) Main Fan Stuck Off

) Main Fan Stuck On

) Transferto Backup Fan
) Backup Fan Stuck Off
) Backup Fan Stuck On

RTD Alarms

) RTD1 Open
) RTD1 Short
) RTD2 Open
) RTDZShont
) RTD3 Open
) RTD3 Short
) RTD4 Open

) RTD4Shott

) RTDE Open
) RTDS Shart
) RTDG Open
) RTDE Shaort
) RTD? Open
© RTD? short

Figure 6-63. Detailed Bridge Status Screen
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Alarms (Metering)

The Alarms window, found under the Metering category, displays the name, time, status, and date of all
recent alarms. See Figure 6-64.

~ Alarms -

|’Alarms Stakus Sek Date Cleared Date

5 ECM2 (Address:255 Level:5)
BRIDGE O
= ECM2 001-096

Tirne Sync alarm: Irigh Signal Lost Alarmi 10/13/2011 11;37:14.711 &M

PFC totalizer is at the ma: limit alarm 1172000 12:03:43,185 AM

AL card 2 has Failed. 1t is sending an invalid header.  alarm 1/1/2000 12:03:43. 165 AM

AI0 card 1 has Failed. It is sending an invalid header, Alarmi 1/172000 12:03:43.185 AM

DIO card 2 has Failed, It is sending an invalid header, alarm 10/13/2011 11:37:10.414 AM 10/13/2011 11:37:10.412 AM

DIC card 1 has Failed. It is sending an invalid header.  alarm 10/13/2011 11:37:10.414 AM 10/13/2011 11:37:10.412 AM
= EcM2 097-192

SLC2 Fé gate is in control Alarm 10/13/2011 11:37:23.375 AM
=] ECM2 193-288

PLL not locked alarm 11152000 12:03:43.185 AM 10/13/2011 11:37:10.457 &M

Figure 6-64. Alarms Window (Metering)

Commissioning

Frequency Response

Frequency response testing functions are available under View Explorer, Commissioning, Analysis,
Frequency Response. Frequency Response screen functions are illustrated in Figure 6-65 and described

in the following paragraphs.

" Frequency Response
’u Start ] I@ ] ’ Bode Plot. I ’ Options. ] I Help ]
Magrituds (gl Frequency Respanse
Test Signal Injection Location ] 9 P
‘ P55 Electrical Power v|
Change
- ] Frequency Range 1
View/Data .
T Transfer Function 1 Lew [Hz)
ype
a
Buttons Input > | [
\ | INST Cortroller Dutput {p.u} v| High [Hz]
N
I
/|
Tutpul "7 Mumber of Steps
P552 W13
- L]
F R 2
Tranzfer Function 2 eauEnEy Hange
Enable
Enable
Low Hz)
s -
| MFEL Controller Output {p.u.} v|
High [Hz]
Output | 100
| PSS LeadLag H2 fp.u} ~| Number of Steps

Figure 6-65. Frequency Response Window

Read-only frequency response fields (right side of window) 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.

ECM-2
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Caution

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 genset. A torsional profile for the machine
should be obtained from the manufacturer and consulted before
conducting any frequency response tests.

Transfer Function

The point in the DECS-2100 logic circuitry where a signal is injected for analysis of magnitude and phase
responses is selectable. Signal points are PSS Comp Frequency, PSS Electric Power, and logic block
inputs/outputs. These signal points are stored in two separate lists. The active list can be toggled by

clicking the Change View/Data Type button ( ] or L—1).

The transfer function input and output are selectable from the logic block outputs.
Range

The low frequency of the range is entered into Freq 1, the high frequency of the range in entered into
Freq 2, and the number of steps in between is entered in to Steps.

Magnitude
This is the magnitude of the test signal as a per unit value.
Bode Plotting

Using the File menu a Bode plot (Figure 6-66) can be saved in, SSE, TXT, or CSV formats. The View
menu contains options for customizing the appearance of data points and grid lines, and cursor behavior.
An image of the magnitude plot or phase plot can be saved in EMF, PNG, GIF, JPG, TIF, or BMP formats
by right-clicking in the graph area and selecting Save Image As. Other options available in the right-click
menu are page setup, printing and scale settings.

-
B} SSE(12/31/1998 6:15:35 PM) - DECS-2100 - FCM2 (Addressil Levels) - USB r_ SHACAL X
—

File View

| Gain (DB): Phase (deg): Frequency (Hz) ‘ Line Options [+

@
@
=
@
2}
[}
=
o

10°
Frequency (Hz)

C1 Gain (DB): 0.0 | C1 Phase: 0.0|Cl Freg (Hz): 0.0 C2 Gain (DB): 0.0 C2 Phase (deqg): 0.0|C2 Freg (Hz): 0.0

Figure 6-66. Bode Plot Window
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Options

The Options menu allows selection of Scan High to Low Frequency, Magnitude Threshold, Phase
Threshold, and Repetition Count. See Figure 6-67.

Scan High to Low Frequency

Magnitude Threshald [pu)
i

FPhaze Threshold [dearees)
i

Repetition Caunt

I 0K l I Cancel

Figure 6-67. Frequency Response Options Window

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
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 6-68.
The Time Response window is found under View Explorer, Commissioning, Analysis.

Signal Input

Signal input selections determine the point in the PSS circuitry where the test signal is applied. Test
points include, PSS Comp Frequency, PSS Electric Power and logic block inputs and outputs.

< Time Response
[u Start I l@ ] [ Options... ] [ Help
Signal Input Test Signal Type
Test Signal Injection Location ] Step w
P55 Electrical Power v
4 agnitude [pu) Step Duration [zec]
1.000 15

Figure 6-68. Time Response Window

Auto Tuning

During commissioning, excitation system parameters are not known. These unknown variables
traditionally cause the commissioning process to consume a large amount of time and fuel. With the
development of auto tuning the excitation system parameters are 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, Figure 6-69, is accessed by clicking the
Auto Tune option under View Explorer, Commissioning. This window is enabled when the AUTOTUNE
logic block is added to the logic configuration. For more information on using the auto tune feature see
Programmable Logic.
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Simulation Auto Tune

File:

Design Method For PID |

Generator Voltage

ExciterType

Power Input Type

Stop

(]

Effective Loop Gain
o 10 20 30 40

Loop Gain (Ka)

Proportional Gain (Kp)

|

Regulator Voltage

Intergral Gain (Ki) 2 T T T !

|

Derivative Gain (Kd)

|

Effective Time Constarts

Generator (T'da)

a0 100

|

2

Figure 6-69. Auto Tune Window

Simulation

The simulation windows provide an easy way to control all aspects of a simulated gen-set. This window,

Figure 6-70, is enabled when the SIMCON logic block is added to the configuration. It displays overall
status and controls of the active simulation. All commands contained in the individual simulation windows
can be accessed from this window. For example, if the AC Exciter button is clicked, the AC Exciter

window is displayed allowing easy data entry.

~ simulation - X
Sirmulation Contral Turbing Control Excitation Control
P Contk Mode on | CHEEEE | Mod:
Mode: On m i | Dutput Ao [ Enable ] [ Raise ] [ Lower ]
[GEGDET _] [ Raize ] [ Liower ]
AL Exciter H DC Exciter “ Static Exciter
526G 52B

System

Generator — — Stepllp
Transfarmer I

Gas Turbine

l Diesel Engine

Steam Turbine

l Hydra Turbine

l Static: Load l l Diynamic Load

Faults

Il

Figure 6-70. Simulation Window
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Generator Parameters

This window is enabled when the GENSIM logic block is added to the configuration. See Figure 6-71.
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Figure 6-71. General Parameters Window

This window (Figure 6-72) is enabled when the AC_EXCITER logic block is added to the configuration.

See
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Figure 6-72. AC Exciter Window
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DC Exciter
This window is enabled when the DC_EXCITER logic block is added to the configuration. See Figure
6-73.

DC Exciter |

Euciter Conztants

o]
L]

O File @ RAM O Flash

Saturation Charactenstics

SE[EZ)

o ]
IR B

Diesel Engine

This window is enabled when the DIESEL_ENG logic block is added to the configuration.
See Figure 6-74.

Figure 6-73. DC Exciter Window
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Figure 6-74. Diesel Engine Window
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Gas Turbine

This window is enabled when the GAS_TURB logic block is added to the configuration.

The following figures show the Gas Turbine window, see Figure 6-75 for the PID Fuel Speed tab, and
Figure 6-76 for the Turbine Temp Radiation tab.

Gas Turbine ]

- X

File & RadM O Flash

PID Fuel Speed | Turbine Temp Radistion |
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Fuel Demand bax Limit, Yoemax
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I
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I
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C | o |
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C | o |
Drerivative time constant, Td Inkegratar Limit Lo
0 Lo |

Figure 6-75. Gas Turbine Window, PID Fuel Speed Tab

" Gas Turbine
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Figure 6-76. Gas Turbine Window, Turbine Temp Radiation Tab
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Hydro Turbine

This window (Figure 6-77)is enabled when the HYDRO_TURRB logic block is added to the configuration.
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Figure 6-77. Hydro Turbine Window

This window (Figure 6-78)is enabled when the STEAM_TURB logic block is added to the configuration.

" Steam Turbine

- X

File @ RaM O Flash

Prapartional Gain, Kp

I
i
=
]

Integral Gain, Ki

=2
o
I
I

b Integrator Limit

|
|
|

tin Integrator Limit

=
ra
=
o

Denivative Gain, Kd

=
)
=
ra
=
(5}

Derivative time constant, Td

.05

i

Speed Droop. Rp

.05

I ax Walve Position

Min Valve Position

Serva time constant, Tg

Idle Torque, Te

Mair inlet constant, Teoh [sec)

Reheater time constant, Trh [zec)

Croszzover time constant, Teo [zec)

Fraction of High Pressure pawer, Fhp

Fraction of intermediate pressure power, Fip

Fraction of lower pressure power, Flp

=
w

Figure 6-78. Steam Turbine
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Static Load
This window (Figure 6-79) is enabled when the GENSIM logic block is added to the configuration.

Static Load | - X

File & RaM O Flash

Static Load

Active Load [Rload)

Reactive Load [<load)
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Figure 6-79. Static Load Window

This window (Figure 6-80)is enabled when the GENSIM logic block is added to the configuration.
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System Parameters

This window (Figure 6-81) is enabled when the SIMCON logic block is added to the configuration.

System Parameters ] - X
|
Fle @ RétM O Flash

WBuz 1

Woltage

Tranzmiggion Line

Active Ling

Line1 Line2
Line 1 Line 2
RE1 REZ
0.0001 0.0002
=T HT2

Figure 6-81. System Parameters Window
Step-up Transformer Parameters

This window (Figure 6-82)is enabled when the SIMCON logic block is added to the configuration.

StepUp Transformer Paramet... l - X

Fil: @ RAM O Flash

Step-up Transformer

Base Impedance, <t

Figure 6-82. Step-up Transformer Parameters Window

Reports

Events & Data Logqgers

Displays the active event recorders and data loggers. See Figure 6-83.

Events & Data Loggers ]
[Block Marme | Tirne | | |
EWMT#00 1/1§2000 12:03:43 AM Wigw Save Clear
EWMT#03 112000 12:03:43 AM Wigw Save clear
EWMT#02 10/13/2011 3:14:42 PM Wigw Save Clear
DATA_LOGEER 10{13/2011 3:15:00 PM Wigwy Save lear

Figure 6-83. Events & Data Loggers Window
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Table States
Displays the status of RAM and flash tables. See Figure 6-84.

~" Table States

Tabile: Statuz  Start Address:
Rék Configuration Good 01 004895B 4
FAM Execution  Good  Ox100D&ATE
Rab Mainline Good  Ox100807BC
Flazh Configuration Good 0«10093FE4
Flazh Execution  Good  Ox10032DCC
Flazh M ainlire Good  Ox100307C4

Figure 6-84. Table States Window

Validation

This window contains a function that lists all logic blocks, and their inputs and outputs, the current version
of firmware is compatible with. This report can be exported to a text (.txt) file and saved to disk. See
Figure 6-85.

- validation

Address Table ~
= Search

Address of Table of Tables: Ox1007E3BE
Tahle of Tables Size: 820 |:|
Mame: PRODUCT IMFO - Start: 0«1008013C  End: 0x10080160

() Errars Qnly Mamne: CONFIG  Start: 0410076638 End: Ox10076838 -

Marne: MAIM STATES  Start: Ox100BEEOC End: 0x100BECOC

(#) all Results Mame: JOB ID Bak - Start 0410004456 End: Ox100DAAYE

Mame: FILEMAME Rab  Start: 0x100DA3ES  End: 0x100D4408
Mame: DWG AREA RAM - Start 02100845E4 End. Ox10093FE4
Marne: ACT Fab - Start 0410049584  End: O2100BDDDA
Mame: ExE Rab - Start: 0410004476 End: Ox100DCI1ER
Mame: MLE RAM  Start: 0x100807BC  End: 0x100807C4

Repart Format Mame: PASSWORD RAM  Stat 0x10048804 End: 0x10043428
Oc ; Mame: FLASH STATE  Start O<100BEA02 End: 0w100BEAD4
- ompa Mame: JOB IDFL  Start: 0x1008457C End: 010084530

Mame: FILEMAME FL - Start: 0410043448 End: 0410043466
Mame: ['w/G AREA FL - Start: Ow100CAFES  End: Ox100DAS9ES
Marme: ACT FL - Start 0x10093FE4  End: Ox10042304

Marne: EXE FL - Start 0x10082DCC  End: 0x1008453C

Mame: MLE FL  Start: 0x100307C4  End: 0«100807CC

() Verbose

Mamne: MLB ROM  Start: 021008073 End: Ox10080746 Ewport...
Mame: PASSWORD FL - Start: 0x100BDDDA  End: 0x100BESFE
Marne: UNAVAIL BLKS  Start Ow1008075E  End: 0w10030748

Mame: ALARM_CTRL  Start: 010043428 End: Ox1008343C

Mame: RaM FLCTRL - Start: 041008072E  End: Ox100807B2

Mame: RESOLVE CTRL  Start 0:21000DC233  End: 05100DC2B2

Mame: STATE CTRL  Start 0:100807CC  End: Ox100307CE

Mame: BLOCK INDEX  Start 051007526C End: Ox10076586 b

Figure 6-85. Validation Window
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Verify/Resolve

9411300990

This window contains a function that checks the logic configuration for errors and creates a report. This

report can be exported to a text (.txt) file and saved to disk. See Figure 6-86.

< Werify/Resolve

Verly / Resolve Mo Enrors were found.

Search

[ 1

Configuration Differences

Figure 6-86. Verify/Resolve Window

This window displays the differences in the file, RAM, and flash configurations. This report can be
exported to a text (.txt) file and saved to disk. See Figure 6-87.

Configuration Differences ]

v X

Configuration flenames:
File:

Configuration Differences

AC_EXCITER
Aszzighed Configurations:

FaAM: Assigned
Flash: Azsigned

ACYLTADS
Aszzigned Configurations:

RaM: Assigned
Flash: Aszsigned

AUTO_M=R
Aszzighed Configurations:

FaAM: Assigned
Flash: Azsigned

AUTO_REG
Aszzigned Configurations:

RaM: Assigned
Flash: Assigned

File: Mot &sgigned

File: Mot Asgigned

File: Mot Aszigned

File: Mot Asgigned

Rakd: ECM-2_150KW_Gen_Testing_Latest
Flazh: ECM-2_150KW_Gen_Testing Latest

A o]

14

BESTCOMS™Pro Software

Figure 6-87. Configuration Differences Window
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Cross Reference Report

6-63

This screen (Figure 6-88)displays a report listing all of the input and output connections of the active logic

blocks.

Cross Reference Report

() File (=) RAM

Include Inputs

() all Inputs

(#) Inputs with pointers

Include Outputs

(=) all Outputs

[ Include User Descriptions

Configuration for Cross Reference List

() Flash

() Oukputs with more than 3 pointers

AC_EXCITER

TEINPUTS ™
ACE_ONOFF - SIMCON - SIMCON_ONOFF

ACYLTAD)

S NPLTS
ACADJ_VE_RAISE - YMATCH ~ VMATCH_RAISE
ACADJWE_LOWER > VMATCH - WMATCH_LOWER
ACADJWAC_RAISE -> VARCONTR - YAC_RAISE
ACADJWRC_LOWER > VARCONTR - VRC_LOWER
ACADJ_RAISE ~» LOC_REM - LR_OUTOS
ACADJ_LOWER ~» LOC_REM - LR_OUTO9
ACADJ_EM_PP 1 -> DRH29 - OR23_0UT
ACADJEN_PF2 - SIGIN ~ SIGIN_LOGICFALSE
ACADJ_EN_PF3 - SIGIN ~ SIGIN_LOGICFALSE
ACADJ_EN_SSBIAS - SIGIN - SIGIN_LOGICFALSE
ACADJ_SSEMABLE > ORHES -- ORES_0UT
ACADJ_EM_TRACKING > 5IGIN - 51GIN_LOGICFALSE
ACADJ_THIS_CHAM —> AUTO_REG - ACREG_1
ACADJ_OTHER_CHAN > SIGIM - SIGIN_ZERD

=OUTPUTS =
ACADI_CHAN_DIF:

ALITA DEZ ACDCR ACAR ] DEC

Seanch

—

Alarm History

Figure 6-88. Cross Reference Report Window

Displays a history of all alarms. The Tools menu provides options to export, refresh, clear history, and
show all devices. See Figure 6-89.

" Alarm History

|Hist0ry Device Log

(Time
B ECM2-0
8/17/2011 3:45:25,727 PM
8/17/2011 3:45:25,727 PM
8/17/2011 3:45:25,730 PM
S/17/2011 3:45:25,733 PM
8/17/2011 3145:25.737 PM
8/17/2011 3:45:25.737 PM
8/17/2011 3145:25. 740 PM
8/17/2011 3:45:25,740 PM
8/17/2011 3145:25. 743 PM
8/17/2011 3:45:25.747 PM
8/17/2011 3:45:25,747 PM
8/17/2011 3:45: 25,750 PM
8/17/2011 3:45:25,750 PM
8/17/2011 3:45: 25,753 PM
8/17/2011 3:45: 25,757 PM
8/17/2011 3:45: 25,757 PM
8/17/2011 3:45: 25,760 PM
8/17/2011 3:45:25,760 PM

Description

ECMZ 097-192 - LOS200_F1 alarmm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOS200_F1 alarmm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECMZ 097-192 - LOSZ00_F1 alarm:
ECM2Z 097-192 - LOSZ00_F1 alarm:

Lass of both requlator and metering PT's
Loss of both requlator and metering PT's
Lass of both requlator and metering PT's
Loss of both regulator and metering PT's
Loss of both regulator and metering PT's
Loss of both regulator and metering PT's
Loss of both regulator and metering PT's
Loss of both regulator and metering PT's
Loss of both regulator and metering PT's
Loss of both regulator and metering PT's
Loss of both regulator and metering PT's
Loss of both requlator and metering PT's
Loss of both regulator and metering PT's
Loss of both requlator and metering PT's
Loss of both regulator and metering PT's
Loss of both requlator and metering PT's
Loss of both regulator and metering PT's

Loss of both regulator and metering PT's

State

Set
Cleared
Set
Cleared
Set
Cleared
Set
Cleared
Set
Cleared
Set
Cleared
Set
Cleared
Set
Cleared
Set

Cleared

ECM-2

Figure 6-89. Alarm History Window
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Settings Explorer

The Settings Explorer is a convenient tool within BESTCOMSPro used to navigate through the various
settings screens. After you connect to a control module, you can use the Settings Explorer to display one
or more of the following windows in the working area of the main window. Different window options
appear depending on the type of connected control module. Each tab displayed to the right upon clicking
the Settings Explorer options can be undocked and made into a free floating window. The Settings
Explorer panel can be hidden via the View e - drop down button on the toolbar. The ‘X’ button hides
the Settings Explorer and the thumbtack icon allows it to be docked. A docked screen is viewed by
hovering the mouse pointer over the docked screen.

Settings Explorer Windows

The window options that are available to an excitation control module (ECM-2) differ from those available
to a bridge control module (BCM). Table 6-12 lists the windows available to the specific control modules.

Table 6-12. Control Module Settings Explorer Window Availability

Window | Ecm2 | BcMm
General Settings
Controller Settings
Modbus Settings °
Clock Settings ° °
COMPort Settings ° °
Ethernet Settings o
Device Security Settings
Password Settings ° °
Logon Password °
Monitor View Setup ° °
Data Recording Setup °
Block Settings (The available logic blocks differ between the
ECM-2 and the BCM, see Basler Electric Instruction Manual ° °
9411300991.)
PSS (All) °
Alarms Configuration ° °

BESTCOMS™Pro Software ECM-2
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Controller Settings

Modbus Settings

View or change Modbus connection settings. (ECM-2 only) See Figure 6-90.

Modbus Settings ]

Controlles CurrentAddress | NewAddress Enable Updates
Contraller 1 1 1 EI

Save Changes
Controller 2 255 e85 @ _

Figure 6-90. Modbus Settings Window

Clock Settings

View and change controller time zone, daylight savings time, and time priority. See Figure 6-91.

" Clock Settings
Fle @ FAM O Flash

Time Zane Offzet Setting

Hour Minte

o | ]

Daylight Savings Time Setup

DST Configuration Start/End Time Feference Bias Setup
(%) Respective to Local Time Hour MiFite
) Respective ta UTC Time EI

Start Day

konth Wwieek of Month Day Hour irute

tarch A | | First w | | Sunday ~ | EI
End Day

tonth week of Manth Day Hour tinute

Movember A | | First v | | Surday v | EI

Time Priority S etup NTF Address IRIG Decoding
Avyailable Selected
NTP EI EI EI () IRIG without Year
IRIG El

() IRIG with Year

>
L]

Figure 6-91. Clock Settings
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COM Port Settings

View and change COM port baud rate, data bits, parity, stop bits, and mode. See Figure 6-92.
< COMPort Settings

COM Ports

E Baud Rate: | 115200 v|
R5485 1
R5485 2 .
R5485 3 Data Bits: |8 v|
Parity: |None v|
Stop Bits: |1 V|

Selecting "Update" will save vour changas to RAM, but wau
must alzo Save Current State or your changes will be lost
OF POWES UP.

Figure 6-92. COMPort Settings Window

Ethernet Settings

View and change Ethernet connection settings. (ECM-2 only) See Figure 6-93.

Ethernet Settings ]

Ethemet Ports Etheret 1
Ethemet 2 IP Address: |192 |_|153 ||D |_|254 |
Gateway Address: |192 |_|153 ||D ||'I |

Subnet Mask: |255 |_|255 |_|255 ||D |

Ethernet Maode: | Configured ' |

Phyzical Address:

IP Address Method, | Flash |
Selecting "Update" will zave

your changes to Rakd, but

wou must alzo S ave Cument

State or your changes will be Update

lost on power up.

Figure 6-93. Ethernet Settings Window
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Device Security Settings

Password Settings

Change the passwords for the different security levels. See Figure 6-94.

Password Settings I

Pagswords
Tune Configur ation Password:
Change Configuration ' | |
COE
Adrministrator Canfirm: | |

Figure 6-94. Password Settings Window

Logon Password

Set a device password. See Figure 6-95.

Logon Password ] - X

If a password is set the user will be prompted to login to the device before any setting changes can be sent to the device.

Pazzword

Enter password:

| | Set

Werify pazsword: Clear

Figure 6-95. Logon Password Window

Monitor View Setup

This screen is used to add or edit memory location monitors. See Figure 6-96. For information on setting
up monitor views see Programmable Logic in this chapter.

Monitor View Setup | - X
Manitor Window Name Name
[roonitorvien ] Add ot
Import Locations to Monitor. Registers Inputs / Outputs Mermory
Edit A O Coils
Femove v (@ Holding Registers
Export
Add Start Register. |1
Ecit DataType: [UNT32 v
MNumber of Fegisters: 2z Swap Registers
Controller | @ 1 0z
Save
Cancel

Figure 6-96. Monitor View Setup
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Data Recording Setup

9411300990

Data recording setup is divided between data logging functions (Figure 6-97) and event recorder blocks

(Figure 6-98).

~~ Data Recording setup

OFile @RAM (O Flash

Data Recording Blocks
DATA_LOGGER
EVNT#00

EVNT#01

EVNT#02

EVNT#03

Buffer Allocation:

100%

- Allocated

NotAllocated 0%

Nurmber of Channels: 122
Durstion

MNurmkb f 5 Il

umber ot Samples 2h 18m 535
Sample Rate (3) 12

Fort Mame Agsignment
» DATADL SWITCH_LINEVOLT

DaTADZ SWITCH_LINEAMP

DATAD3 Generator Real Fower {p.u}

DATAD4 Gererator Reactive Power {p.uL}

DATADS SWITCH_VFG

DATADS SWITCH_IFG

DATAD7 SLCT3 Ve

DATADS ACADI_REF

DATADD AUTOMAN_AUTO_EN

DATAL0 AND13_OUT

User Description
~ Gen Line Yoltage

Gen Line Current

Gen Pover MU

Gen React Power MyAR
Main Field Yoltage

~ Main Field Current

.

“

.

“

- Autn Reference

“

True= Regulator in Auto
TRUE= Trip 94E

.

ECM2 (Address:1 Level:5)

@, CGNLINE - BLOCKS EXECUTING

Figure 6-97. Data Recording Setup,

Data Logger

/" Data Recording Setup

(O File @ RaM () Flash

Data Recarding Blocks
DATA_LOGGER
EVNT#00

EVNT#0L

EVNT#02

EVNT #03

Buffer Allocation:

0%

- Allocated

Mot Allocatedd  60%

Number of Channels g2
[[] Overide Duration
Number of Samples: 255005
Pre-Trigger Samples: o0 2 01025
Post-Trigger Samples: 25498 5
Sample Rate (ms) 55
Port Narme Assignment
b DATAL SIGIN_ZERO
DATAZ SIGIN_ZERO
DATA3 SIGIN_ZERO
DATA4 SIGIN_TERD
DATAS SIGIN_ZERO
DATAR SIGIN_ZERO
DATA7 SIGIN_ZERO

Logic Trigger Float Trigger

SIGIN_LOGICFALSE

User Description

BESTCOMS™Pro Software

Figure 6-98. Data Recording Setup, Event Recorder
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Block Settings

View and change user description, execution cycles, and assignments of a specific active logic block in
File and RAM. Block settings for flash are view only. In Figure 6-99, the settings for logic block OR#24 are

shown.
< OR#24 - X
Rahd |Flash || File || Help ” Block Drawing || F'ropertiesl
Uzer Description: |F{esetTransferto hdanual | Yisible Azzigned
Gz a5 67 e 9 wn e s e
yles ]
HEBRRRHBRHBRREBRREBRERERE
Parameters | Inputs || Outputsl
[F‘Drt Mame | Type | Walue | User Descripkion ]
CMFG LINT_32 Ox00000000 EI
Show Inputz and Outputs Show Execution Strategy

Figure 6-99. Block Settings Window
PSS

Control

Enable/disable control and monitor the PSS supervisory functions in File, RAM, and Flash. See Figure

6-100.

PSS

Fle @BAM O Fash | Sefting Group 1 |

Control |Dual Paths | Main Filters || Limiters |

Cottral
[] Enable

Supervizory Functions
Prirany

Secaondary
Pawer-On Threzhold Pawer-On Threzhald
0100000 0.000000

Power Hystenziz Poweer Hysteriziz

-0.030000 0000000

Figure 6-100. PSS, Control Window

ECM-2
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Dual Paths

9411300990

Control the PSS primary and secondary frequency, power washout, low pass, ramp tracking, and
intermediate lag in File, RAM, and Flash. See Figure 6-101.

P

w
1]

File () RaM O Flash

| Contral | Dual Paths | Main Fiers || Limiters|

Setting Group 1 Help

Frimary

Frequency 'Wazhout

0.000000

_.
- =
£ £
& .
= —_
@
o
El
o
[w]
[=]
=3
(=N
[
=

Enable

Tw 2 - 2nd Time Constant
10.000000

Low Pazs

s

1- Freq'w0 Gain
000000

— =
~ MRS
F el
g z
I

2 |8 2
2 o
L o
5 L8
@ E
=

TE - Freqg w0 Time Constant
0.000000

.000000

w [=Z (o X (2|32 (=22 7
tlzlg 8ly 2|2 gt 3
o 2 22 sSl- |2l "
= s o5 o = F
= =1 [ra} =
a (2 a |2 = o
= o4 8|3 8
= 7 ¢
2 TS
=]
o —
o
=1 [e1)
B [I=1
1)
=

[[] Enable

TL Extra Lows Pass Time Constant

0.070000

Fower W ashout
T3 - 13t Time Constant
0.000000

5

ol o

£ £

o .

= pu—y
o
)
2
o
[y
o
=3
w
[
=

ol o

z

&

=0

Switch

[] Enable

Twd - 2nd Time Constant
0.000000

Low Pass

260000

10.000000

Intermediate Lag

1.000000

7
(5}
Py
bl
H
[=i
o
L8
=1

K4 - 2nd Pwr W0 Gain
1.000000

U'JDZ!:Z!:;!:;E
: |82 (8¢ (82 |8F 2
53 E 2/22 2 |2/ &7
= 5 |5 o w e F 4
= =t et =
a8 |2/ &8 |2 =1 @
= = o (2 3 2
g Ea
3 - =1
@ 8
(] —

=}
9 w
B ['=}

[

=

Secondary

Frequency 'washout

000000

Enable

Twe - 2nd Time Constant
0.000000

Lows Pass

e

1 - Freq'wi Gain
.0000an

i

TE - Freqg W0 Time Constant
0.000000

000000

[[] Enable

TL Extra Low Pass Time Constant

0.000000

Power 'washout
Tw3 - 13t Time Constant
000000

[] Enable

Twid - 2nd Time Congtant
0.000000

Low Pazs

000000

=] G
o
£
o
o
@
E

T7 - 4th Phase Lead
0.000000

Intermediate Lag

0.000000

s
L3
N
w
=
£

o
o9
@
E

k4 - 2nd Pwr W0 Gain
0.000000

BESTCOMS™Pro Software

Figure 6-101. PSS, Dual Paths Window
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TZ2-1st Phase Lag

0.003000

Third Order
[] Enable

TE - 3id Phase Lead

0.010000

TC - 3rd Phaze Lag

0.010000

T4 - 2nd Phaze Lag

0.030000

Fourth Order
[] Enable

T10 - 4th Phase Lead

0.000000

T11 - 4th Phaze Lag

0.000000

9411300990 6-71
Main Filters
Control the PSS primary and secondary torsional and lead lag filters in File, RAM, and Flash.
See Figure 6-102.
PSS
Fie (RSM ()Flash  SetingGroupl
Contral | Dual Paths | Main Filters | Limiters|
Primary Secandary
Torsional Filters Torgional Filkers
Switch Switch
Z1 Setting £1 Setting
[] Enable |0.000000 | [] Enable |0.000000 |
Wi Setting Z2 Setting W1 Setting £2 Sefting
0.000000 |0.000000 | |0.000000 | |0.000000 |
Switch Switch
Z3 Setting £3 Setting
[ Enable |0.000000 | [ Enable 0.000000 |
W3 Setting Z4 Setting w3 Setting Z4 Setting
0.000000 |0.000000 | |0.000000 | 0.000000 |
Lead Lag Filkers Lead Lag Filkers
Firzt Qrder Second Order First Order Second Order
T1 - 15t Phase Lead T3 - 2nd Phase Lead T1 - 15t Phase Lead T3 - 2nd Phase Lead
0.120000 0.180000 |0.000000 | |0.000000 |

T2 -1zt Phaze Lag

T4 - Znd Phasze Lag

|0.000000

| |0.000000 |

Third Order
[] Enable

TE - 3rd Phase Lead

Fourth Order
[] Enable

T10 - dth Phase Lead

|0.000000

| |0.000000 |

TC - 3rd Phasze Lag

T11 - 4th Phaze Lag

|0.000000

| |0.000000 |

ECM-2

Figure 6-102. PSS, Main Filters Window
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Limiters
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Control the PSS primary and secondary output limiting, ramp limit, low pass, and stabilizer gain in File,

RAM, and Flash. See Figure 6-103.

PSS

File (#) RaM () Flash Setting Group 1 Help

| Contral | Dl Paths | Main Fiters | Limiters |

Frimary

Output Limiting

Yolkz Min - Line W Raize Woltz Mas - Line W Faize

0.950000 | 1.050000
Fiamp Limit
Min Qutput Faw Output
-0.100000 0100000
Limit Qff - Rate Max Out Increase Limit On - Rate Max Out Decrease
10.000000 10.000000
Low Pass
TD -z Phaze Lag
10.000000
Stabilizer Gain

Grate - Rate Gain Change
|10.000000

KE - Low Val Overal Gain
|1.000000 |

K5 - High VVal Overall Gain
|2.000000

T5 - Last Phaze Lag
|0.000000 |

Secondany

Clutput Limiting

Walts Min - Line ' Faize Wolts b ax - Line ¥ Raise

0.000000 | |0.000000

Fiarnp Limit
Fir Output Fd am Clutput
0.000000 0.000000

Limit QOff - R ate Max Out Increase Limit Or - Rate Max Out Decrease

0.000000 0.000000

Low Pass

TD -z Phaze Lag
0.000000
Stabilizer Gain

Grate - Rate Gain Change
[0.000000 |

KE - Low Wal Overal Gain
[0.000000 |

K5 - High Y al Overall Gain
[0.000000 |

T5 - Last Phaze Lag
0.000000 |

Figure 6-103. PSS, Limiters Window
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Alarms Configuration

Enable or disable an alarm’s ability to create an alarm notification. The alarm still appears in the alarms
window. See Figure 6-104.

Alarms Configuration ] X

Selected alarms will not show the aAlarms Indicator when the Alarm becomes active. The alarm will appear in the
Alarms view showing all Active Alarms.

Description Disable Motifications ‘
¥ [ =) ECMZ 001-096
- LIEL F& alarm; Underexcitation transfer picked up

- LEL FS alarmi: Minimum Excitation Proteckion unit trip

- |JEL F4 alarm: Minimum Excitation Protection transfer ko redundant channel
- LUEL F3 alarm: Underesxcitation Limiter timed out (Enabled)

- LEL F2 alarm: Underesxcitation Protection picked up

- LEL F1 alarm; Underexcitation Limiter picked up

- (DYWL FS alarm: Overvoltage prokection second timer timed auk
- WL F4 alarm: Cwervoltage prokection First bimer bimed oot

- DYWL F3 alarm: Owervoltage prokection picked

- WL F2 alarm: Cwervoltage limiter bimed oot

- WL F1 alarm: Cwervoltage limiter picked up

- Time Svnc alarm: IrigB Signal Losk

- Time Jvnc alarm: MNTP Server Connection Losk
- FLDFLSH F1 alarm: Current or Yoltage bellow limit prior timer expiration

0 o o

N
2

Figure 6-104. Alarms Configuration Window

Menu and Toolbar Commands

Table 6-13 describes all of the main menu and toolbar commands found in BESTCOMSPro.

Table 6-13. Menu and Toolbar Commands

Menu Item Description T;Celslg:;:[::ye d
File
Connect... Opens the connections window. 1
Bridge Connect... Opens the Bridge Connect window. Choose from a list
of bridges to connect to the controller.
Open Configuration... | Opens a saved configuration file. 1
Close Closes the active configuration file. 1
Save Saves the active configuration file. 2
Save As... Saves the active configuration file with a different 2
name.
Data Logger Open Data Logger File or Import Data from Text. 1
Event Recorder Open Event Recorder File or Import Event from Text. 1
SSE Plot Open SSE Plot from File or Import SSE Plot from 1
Text.
Page Setup Opens printer settings window. 1
Print Preview Preview a configuration file printout. 1
Print... Send a configuration file to a printer. 1

ECM-2 BESTCOMS™Pro Software
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i Min. Security
Menu Item Description Level Required

Preferences Opens the preferences window. 1

Recent Files View Recently Opened Files or Clear recent Files list. 1

Exit Exit BESTCOMSPro 1

Edit

Export Config Save configuration differences in a text file. 1

Differences...

View

Alarms Opens the alarms window. View all recent alarms. 1

Controller

Memory 1/0... Copy to File or Insert from File. 5

Print Controller Choose any current RAM, flash, or file data to print.

Purchase Blocks Choose logic blocks to be purchased from Basler 2
Electric.

Set State... Opens the Set Run State window. Choose the desired 2
state of the controller.

Save Current State... Saves the current state of the controller to be the 2
default state of the controller on power-up.

Configurations

Add Block... Opens the Add Block window. Choose from a list of 2
logic blocks to add.

Remove Block... Opens a Remove Block window. Choose from a list of 2
logic blocks to remove.

Configure Blocks... Opens the Configure Blocks window. Choose from a 2
list of logic blocks to configure.

Copy File to RAM... Copy data in a configuration file to RAM. 2

Copy RAM to File... Copy configuration data in RAM to a configuration file. 2

Copy RAM to Flash... | Copy configuration data in RAM to flash memory. 2

Copy Flash to RAM... | Copy configuration data in flash memory to RAM. 1

Copy Flash to File... Copy configuration data in flash memory to a 2
configuration file.

Input Assignments Save to File, Import into Existing Config, Import into 1
New Config.

Set Initials Change user’s initials without restarting 1
BESTCOMSPro.

User Descriptions Export to File, Import form File. 1

User Definitions Add/ Edit..., Export to File, Import to File.

Associate File... Replace the current file configuration with a loaded file 2

Tools

Check for Updates

Check for the latest BESTCOMSPro updates via the
internet.

Select Language

Opens the Select Language window.

BESTCOMS™Pro Software
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Menu ltem

Description

Min. Security
Level Required

Set Security Level

Change the current security level. Password required.

1

Firmware Upload Upload a firmware file to the ECM-2. 4

Compact RAM Compacts the RAM Diagram. 2

Diagram

Window

Cascade All Cascade all configuration file windows. 1

Tile Tile configuration file windows horizontally or 1
vertically.

Maximize All Maximize all configuration file windows. 1

Close All Close all configuration file windows. 1

Help

BESTCOMSPro Help Opens the BESTCOMSPro Help index. 1

About BESTCOMSPro | Displays General, Detailed Build, and System 1
Information.

Activate Enter or request an activation key. 1

BESTCOMSPro

Remove Activation
Keys

Removes all activation keys for this product.

Block Help All logic block summaries and drawings. 1
Toolbar Commands
View~ | Show or hide the view and settings explorers. Open or 1
View Drop save workspaces.
down List
£ Opens the connections window. 1
Connect
= Opens a saved configuration file. 1
—— Open
Closes the active configuration file and/or connection. 1
- Cl
ose
E] Saves the active configuration file. 1
= Save
& Opens the preferences window. 1
—  Preferences
=y Opens the Add Block window. Choose from a list of 1
L
= Add Block logic blocks to add.
Opens the Remove Block window. Choose from a list 1
P

_™ Remove Block

of logic blocks to remove.

i Set State

Opens the Set Run State window. Choose the desired
state of the controller.

ol
% Reload the
configuration

Reloads the active configuration.

L1
L]
- Alarms

Opens the Alarms window. Recent alarms are listed.

ECM-2
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i Min. Security
Menu Item Description Level Required
o Opens the Configuration Differences window. 1
_— Compare
Configurations
Security Levels

BESTCOMSPro security levels apply to the RAM configuration. You can edit any information in the
configuration file regardless of your security level. Your security level is checked when you download from
the configuration file to RAM, or when you directly edit RAM.

The security levels are described below in Table 6-14.

Table 6-14. Security Level Definitions

Security Levels Definition

View Only Allows viewing of all information in RAM but no ability to save
changes. No password is needed and is not shown.

Tune Configuration Allows changing of input assignments.

Change Configuration | Allows adding and removing blocks, purchasing blocks, and
changing the type of input.

COE (Custom Order

Engineer) Enables additional functions for performing system upgrades.

Administrator Allows access to individual memory locations.

The View Only level does not require a password. All other security levels are password protected.

A default security level is provided when BESTCOMSPro is initially activated. If you know the associated
password, you can change your security level after you connect to a controller using the Set Security
Level command. Users at a higher level can change the password for their security level or lower. If you
forget your password, call Basler Electric to get a temporary activation key with a higher security level
which can be used to reset the passwords.

Setting Security Level Passwords

Use the Password Settings window to change the password of one or more security levels for any or all
connected controllers. You can change the password of your current security level or a lower security
level.

Note: Be careful when changing passwords because the old password cannot be recovered after you set
a new one. Also, passwords are not user-specific. The same password applies to all users of the security
level.
To set security passwords:

e Inthe Settings Explorer, choose General Settings, Device Security Settings, Password Settings.

e Your current security level is selected in the list.

e Select a security level to change its password.

o Type the new password for the selected security level in the Password and Confirm fields.

e Click Set Password. A confirmation dialog tells you the password is saved.

e To change the password for another level, repeat Steps 2-6.
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Changing Security Levels
Use the Set Security Level command to change your current security level. You must enter the
associated password to change to a security level that is higher than your current level.

e Choose Set Security Level from the Tools menu.

e Select a security level and, if the level is higher than your current level, enter the associated
password.

e Click OK and BESTCOMSPro changes your security level.

Logic Overview

BESTCOMSPro Programmable Logic is a programming method used for managing the input, output,
control, monitoring, and reporting capabilities of Basler Electric's DECS-2100 System. The DECS-2100
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 BESTCOMSPro. Configurations entered and saved in the DECS-2100 system's
nonvolatile memory integrate (electronically wire) the selected or enabled control blocks with control
inputs and hardware outputs. A group of connected functions, defining the logic of the DECS-2100, is
called a logic configuration. Using BESTCOMSPro programmable logic is analogous to physically
attaching wire between discrete DECS-2100 terminals. For a detailed explanation of BESTCOMSPro
logic see Programmable Logic in this chapter.

Logic Block

A logic block is a block of code that represents a component or function in a circuit. Logic blocks can be
simple logic gates, latches, and timers or complex function modules. For a full list of available logic blocks
for the DECS-2100 with function summaries and diagrams, see Basler Electric Instruction Manual
9411300991.

Execution Strateqgy

The execution strategy, Figure 6-105, defines when a block executes in relation to all other blocks, the
time slots in which the execution takes place, and the executions per cycle. Each cycle consists of 16
divisions. A logic block can execute 1, 2, 4, 8, or 16 times per cycle.

Execution Strateqy

Block: OR#24

Execution Cycles  |Bof 16 %

Figure 6-105. Execution Strategy Window

Logic Configuration

A configuration file stores the programmable logic block information and all controller settings. It is used
to define new configurations before putting them into operation. When you are ready to put the
configuration into operation, download from the configuration file to the RAM of the controller. If the
controller is not in the resolved state when you try to download, BESTCOMSPro asks if you want to set
the state to resolved. Your security level is also checked at the time of download. Any level user can edit
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the configuration file, but only users with the appropriate security level can download the information to
RAM.

RAM - This is the configuration information that is to be executed. After you download from the
configuration file, the controller state is resolved. Set the state to execute blocks to begin executing the
new RAM values. Then monitor and fine tune the configuration as needed.

Flash memory - Flash memory is the permanent memory of the controller. Unlike RAM, Flash memory is
not lost if the power goes off. Therefore, you save from RAM to Flash in order to retain information in the
event of a power outage or re-cycle. At power-up, the Flash configuration replaces the RAM
configuration. You cannot directly edit any information in Flash memory.
To Save Configurations Files

e Click File, Save As...

e Name the file, and click Save.

To Open Configuration Files
e Click File, Open Configuration.
e Select the file to be opened, and click Open.

To copy a configuration to File, RAM, or Flash
Click Configurations, and click the appropriate command from the pull down menu.
See Figure 6-106.

Add Block, .

Remowe Block. ..
Configure Blocks ...
Copy File ko RAM. ..
Copy RAM ko File, .. %
Copy RAM ko Flash. ..
Copy Flash to Ram. ..
Copy Flash to File...

Input Assignments 3

Sak Trikizle

Figure 6-106. Copy Configuration to File, RAM, or Flash

Data Loggers and Event Recorders

This is an overview of data loggers and event recorders. For information on setting up data loggers and
event recorders, see Programmable Logic.

Data Logger

A data logger is a special function block that takes continuous samples of data. The inputs to this block
accept the outputs from other blocks that are to be monitored. The time interval, at which the data logger
samples the data, is user-defined. Once a data logger is set up and put into execution, it is always
recording data, up to 12 channels of selected parameters. You choose when to view the data. The data
logger graph is shown in Figure 6-107.

Event Recorder

An event recorder is a special function block that records the output values related to an event. The
trigger that sets off the event and the signals to be recorded are user-defined. When the event recorder is
enabled, it starts monitoring for an occurrence of the trigger. When the trigger occurs, the event recorder
records the event and automatically displays the attentions indicator in BESTCOMSPro to allow you to
upload and view the data.
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The two types of triggers are logic and float. For the logic type, you define whether a true or false value
for a specific output triggers the event. For the float type, the event is triggered if the value of a specific
output falls outside a minimum and maximum value that you define. The event recorder saves both pre-
trigger and post-trigger data. You specify a time interval for sampling the data and how many samples
you want taken at each interval for pre-trigger and total samples. The sampling rate, total number of
samples per channel, number of total samples that are pre-trigger, and number of channels to record (up
to 8) are all user-defined for the four available blocks.

DATA_LOGGER (10 0 6 PM) - D i Addre ave 0.0.1.B8 Ml=1E3

Eile  Wiew

Selected Channel |1 SWITCH3GE00 QUTT M| Y Zoom: - Zoom Factor: |11 W
Data Start: 10032011 12726 Ph4 Data End: 10032017 34649 PM Window Start: 10032017 1:27:26 Ph Window End: 1001 372011

[~] switcHasoo_ouT1
[~|swiTcH3s00 OUT2

4 5T
0/ divisi...

7w
0/ divisi ...

10WG .
718241

C1 (SWITCH3600_0UT1) X: 00 ms |¥: O C2 (SWITCH3600_0UT2) X: 00 ms |¥: O dX: 00 ms | dY: O

Figure 6-107. Data Logger Graph
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Alarms

The controller activates an alarm to alert you to a condition that requires your attention.

Alarm Notifications

When an alarm condition occurs an Active Alarms notification appears at the upper right corner of the
configuration window as shown in Figure 6-108. Click the Active Alarms button to view the alarms
window.

| Active Alarms

%]

Cleared Date |

Figure 6-108. Alarm Notification

Viewing Alarms

i
Click the Alarms command from the View menu or the i button on the toolbar.

The alarms window appears, showing all recent alarms.

Alarms Configuration Window

Alarm notifications may need to be enabled or disabled depending on the current application. A complete
list of the alarms can be found in the Settings explorer, Alarms Configurations window. Each entry has a
check box which toggles the enabled or disabled state of the alarm notification. When a disabled alarm
notification is triggered it still appears in the alarms window, but there is no notification.
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Event and Alarm History Recorder (Sequence of Events)

In View Explorer, Reports, Click Alarm History. A window containing the alarm history and sequence of
events is displayed (Figure 6-109). The Alarm History Tools menu contains options for refreshing or
exporting data. Alarms are only added to the application database when the Save Alarm History
checkbox is checked in the General tab of the Preferences dialog.

History | Device Log Tools
|JTirne - | Description Stake lz
5/11/2011 6:00:01... BRIDGE O - RTD4_OPEN Cleared
5/11/2011 6:00:01... BRIDGE 0 - RTD&_CPEN Cleared
5/11/2011 £:00:01.., BRIDGE 0 - BRG_LIMK_ALARM Cleared
571172011 £:00:01.., BRIDGE 0 - %CO Pyl NOT WORKING Cleared
5/11/2011 6:00:01... BRIDGE O - ¥CO FY¥2 NOT WORKIMNG Cleared
5/11/2011 6:00:01... BRIDGE O - RTD1_CPEN Set
5/11/2011 6:00:01... BRIDGE O - RTDZ_OPEN Set
5/11/2011 6:00:01... BRIDGE O - RTD4_CPEN Set =
5/11/2011 5:00:01... BRIDGE O - RTD&_OPEN Set 0
5/11/2011 £:00:01.., BRIDGE 0 - BRG_LIMK_ALARM Set
5/11f2011 £:00:01.., BRIDGE 0 - %CO Pyl NOT WORKING Set
5/11/2011 6:00:01... BRIDGE O - YCO FY2 NOT WORKIMG Set
5/11/2011 £:00:01.., BRIDGE O - RTD3_SHORT Ackive
5/11/2011 £:00:01... EBRIDGE O - RTDS_SHORT Ackive
5/11/2011 6:00:01.., BRIDGE O - RTD?_SHORT Ackive
5/11/2011 £:00:01.., BRIDGE 0 - RTD3_SHORT Ackive [

Figure 6-109. Alarm History Window

BESTspace™

BESTspace™ customizable workspaces can be set to fit your specific application needs. Any number of
different workspaces can be saved including a default workspace that will load when BESTCOMS™ Pro is
started. (The workspace is the current position, size, and state of all windows that are currently open.)
You can save and load workspaces to quickly and easily switch between preferred window layouts and
settings. This is especially useful for multiple users of the same PC or for quickly switching between
monitoring and configuration tuning tasks. A custom workspace can also be saved as the default
workspace that is loaded when a connection is made to the associated controller or its configuration file is
loaded.

BESTspace™ controls are accessed through the View button on the lower toolbar.
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BESTCOMS™Pro Updates

Over time, enhancements may be added to improve BESTCOMS ™ Pro functionality. Checking for
software updates can be done through BESTCOMS™ Pro on a PC with an internet connection. Checks
for updates can be made manually or automatically.

A manual check for updates can be made through the toolbar by selecting Help, Check for Updates.

Automatic checks for updates can be enabled and configured through the toolbar by selecting, Help,
Check for Update Settings. This action accesses the Check for Updates User Settings screen (Figure
6-110) which provides selection of enabling automatic updates, the frequency of checking for updates,
and whether the update inquiries are anonymous.

Check for Updates User Settings [x]

Update Checking
Check Automatically

Check Interval
Monthly v

Anonymous System Profile

[¥]send Profile Data

o

Figure 6-110. Help Menu: Check for Update Settings
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Firmware Upgrades

Caution

When ECM-2 firmware is updated, default settings are loaded into the
ECM-2, reports and events are cleared, and the ECM-2 reboots.
BESTCOMSPro can be used to download configuration settings and
save the settings in a file so that they can be restored after updating
firmware.

The firmware upgrade option is available only with security level 4 or higher. If you have obtained a
package file containing an updated firmware file for your device, you can upload it by selecting Firmware
Upgrade from the Tools pull-down menu on the main screen in BESTCOMSPro. The Basler Electric
Device Package Uploader screen appears. See Figure 6-111.

Package File Mame
|' Open. .. | |\\fileserver\basler\Engineering\F‘SE\F‘TCF\DEES-21DD'\EEMQ\F‘roiect Dutputs\firmware\svmDD?4\ecm2.bel|
Status
|‘ Upload |
FPackage Files File Detailz
ECM-2 Firrnveare = ECM-Z Firmware
P Mame: firmware. tar.gz
| Close | Type: Firmware

Wersion: 1.00.00
Build Date: 0641542011
Part Mumber: 9411300007

Figure 6-111. Basler Electric Device Package Uploader

Use the Open button to browse for the device file that you obtained from Basler Electric. Place a
checkmark next to the file you want to upload. Click the Upload button. The ECM-2 reboots automatically
after the firmware upload is complete.

Plug-Ins for BESTCOMS ™Pro

When you connect to a control module, or load a configuration file, the appropriate plug-in loads
automatically. The following plug-ins are currently available.

e ECS2100
e DECS-2100
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Troubleshooting

BESTCOMS™ Pro does not support Windows®'s default high DPI scaling behavior. In order to fix this,
follow the steps below.

1. Navigate to the installation directory of BESTCOMS™ Pro.
Right click on the BESTCOMS™ Pro program and select “Properties.”
Next, select the “Compatibility” tab at the top.

i A

Finally, check “Override high DPI scaling behavior.” checkbox and then click “Apply.”

13 BESTCOMSPro Properties *
Security Detailz Previous Versions
General Shortcut Compatibility

If this program isn't working comectly on this version of Windows,
try running the compatibility troubleshooter.

Run compatibility troubleshoater I

How do | choose compatibility settings manually?

Compatibility mode
[ Run this program in compatibility mode for:

Windows 8

Settings
[ Reduced color made

8-bit (256) color

[ Runin 640 x 480 screen resolution

Cwermide high DPI scaling behavior.
Scaling performed by:

Application -

[ Disable fullscreen optimizations

] Run this program as an administrator
GChange settings for all users

CK Cancel Apply

Figure 112. BESTCOMS ™ Pro Properties Menu, Compatibility Tab
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7 » Commissioning

This publication serves as a guide for placing a DECS-2100 excitation system into service for the first
time. In this publication, references are made to a variety of systems (static, brushless, rotating exciter)
with a variety of options. These references are generic and some referenced options may not apply to a
particular system. It is essential that the site-specific schematics are obtained and consulted before
proceeding with any commissioning procedures.

Safety

Components within the excitation system carry lethal levels of voltage.
Personal injury or death may result if contact is made with these
components. Consulting the system drawings will reveal these
hazardous areas/components. All connections should be assumed to
be live and dangerous until proven otherwise.

When working with the excitation system, every precaution must be taken to ensure that all high voltages
are isolated and avoided by test personnel. High voltages are present within the equipment enclosures;
the magnitude of these voltages depends upon the ratings of the particular system. Opening the sources
(such as disconnecting the field circuit breaker) does not completely eliminate the possibility of high
voltages being present. As long as the machine is physically connected to the system, there is a
possibility that a safety hazard exists. In addition to the presence of machine terminal voltage at the
excitation transformer, there may be other sources of power entering the enclosure. These power sources
include the dc control power and ac station power used to supply various devices. Field voltage will be
present at the ground detector power source. The generator field ground detector must be disconnected
when servicing the excitation system. Because the ground detector input supply is usually a separate 120
Vac, both the ac power bus and dc field bus may be back fed from this device with 120 Vdc.

Test Equipment

Most oscilloscopes have a common connection for all inputs (the
oscilloscope case). When making multiple connections to an
oscilloscope, ensure that there is no short circuit on the common
connection. Isolation transformers may be required. Note that when
the oscilloscope case is isolated from ground, potential may be
present on the case. Touching the oscilloscope case may result in
electrical shock.

The following equipment is required for testing of the excitation equipment as part of the commissioning
process.

e Three-phase power source with the proper voltage, frequency, and capacity to energize the
power bridge

e Suitable load for the power bridge (an inductive load is highly recommended)
e Two-channel oscilloscope with isolated inputs or isolation amplifier

e Oscilloscope current probe for measurement of SCR gate current

e Oscilloscope differential voltage probe (if inputs are not isolated)

e Multimeter, 20 kQ/V or better

e Phase angle meter (oscilloscope may be substituted)
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Power sources for transducer calibration:
o 120 Vac, three-phase, 1 Aac, <0.1% accuracy
o 20 Vac, three-phase, 7.5 Aac, <0.1% accuracy
o 200 mVdc, <0.1% accuracy
o 0-500 Vdc, 1 Adc, <0.1%

200 Q, 1 W potentiometer

1 MQ, 2W potentiometer

1 kQ, ¥4 W resistor

Optional Equipment
o Phase sequence meter
e Chart recorder, two element with voltage balancing unit

Procedures Outline

Testing procedures are performed with the machine at rest and running—offline and online.
*  These steps must be done or supervised by a service engineer using BESTCOMS™Pro software.
T Settings applied in these steps are the responsibility of the user or his hired consultant.

Machine Idle
1. Reconcile all external wiring with the connections shown on the system schematic diagrams.
2. Verify all auxiliary power circuits.

3. If a power potential transformer (PPT) is used, verify the transformer phasing. If a permanent magnet
generator (PMG) is used, check the phase rotation on the turning gear.

4. Energize the system modules and circuit boards and verify that the application firmware is the proper
version.*

Check the scale and offset of all transducers using simulated sources.*
Verify the operation of all relays, breakers, and control switches.
Check the exciter firing control and power bridges.

Check all adjusters, followers, regulators, and controllers using simulated sources.t

© © N o o

Confirm the operation of all limiting and protection functions using simulated sources. Adjust the
pickup and time delay settings according to the site/application requirements.*t

10. Test the monitoring functions using simulated sources.*t

11. Reconnect PPT or PMG (if original source was not used to check power bridge function).

Machine Running at Rated Speed, Generator Breaker Open
1. If a PMG is used, verify the PMG voltage magnitude and phase rotation.
2. Check the excitation system control offline.

3. Check system stability offline (bump test).

Machine Running at Rated Speed, Generator Breaker Closed
1. Ensure that the polarity and phase angle of the machine current signals are correct
2. If var or power factor control is used, check the system with controller enabled.

3. Check for correct setting and stability of various limiters using actual machine signals. Test settings or
software-injected test offsets may be used if necessary.*t
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4. Verify power system stabilizer setup and operation.*t

5. Check the final configuration of the system as it operates on the electrical system.t

Commissioning Procedures

Preparation

All service personnel should familiarize themselves with all site requirements and the associated
equipment before performing any testing.

Safety

For safety, the ground detector should be disabled and power should be removed from the enclosure
heaters while working in the unit. The field leads should be lifted when connected to a dummy load. When
supplying the power bridge from a test power source, the PPT or PMG leads should be lifted.
Connections between the shunt and field current transducer should be removed when a test source is
used. Remember to reconnect all circuits prior to spinning the generator.

Tracking Your Progress

A copy of the system schematic diagrams should be used as a checklist for tested circuits. As circuits are
tested, they can be crossed off. A system may contain circuits not covered here. Consult with the service
engineer for the proper procedures for testing these circuits.

Multiple Channels

Calibration must be performed on all channels of a system. Values obtained for a channel must be as
close as possible to the corresponding values for the other channels. A procedure should be conducted
simultaneously for all channels.

Preventing Trips

Disable all trip commands to avoid undesired trips. Remember to enable the trip commands prior to
spinning the generator.

External Wiring

A point-to-point check of all wiring connections, for continuity and proper polarity, should be performed.
Improper wiring or phasing can cause incorrect operation of the limiters and protection functions.

Auxiliary Power Circuits

Verify proper operation of all enclosure lights receptacles, thermostats, and heaters.

Power Source Phasing

Caution

Failure to verify the PPT connections, winding polarity, and the phase
sequence of all voltages may result in equipment malfunction and
damage.

Inspect the PPT connections and polarity. Confirm that the PPT primary connections provide a positive
phase sequence. Table 7-1 lists the typical terminal designations for the PPT and power bridge along with
the connections needed for positive, in-phase, sequence rotation.
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Table 7-1. Typical Terminal Designations
A-Phase B-Phase C-Phase
PPT Primary H1 H2 H3
PPT Secondary X1 X2 X3
Power Bridge Input PS1 PS2 PS3

The actual terminal nomenclature may vary according to the equipment used and site-specific
conventions. The key consideration for these connections is that the phase sequence of the three-phase
supply to ac isolation transducers and power bridge is positive when the 41 device is closed. If the
machine phase sequence is different from that shown on the excitation schematic, the cause must be
determined and corrected before the equipment is energized.

Firmware Verification

Verify that the output of the black-start power supply (fed by 125 Vdc control power) is 24 Vdc, +3Vdc.

With a PC operating BESTCOMSPro software, connect to the ECM-2 and note the firmware version of the
module. Also note the version of the display panel.

Each step in the following procedure should be performed on all channels before continuing to the next
step. This practice will yield results with minimal differences between channels.

Establish communication between the ECM-2 and a PC operating BESTCOMSPro before calibrating the
input transducers.

Transducer Scale and Offset

Note

Each step in the following procedure should be performed on all
channels before continuing to the next step. This practice will yield
results with minimal differences between channels.

Establish communication between the ECM-2 and a PC operating
BESTCOMSPro before calibrating the input transducers.

Set the PT and CT inputs to zero by shorting the inputs at their respective input switches. Set the scales
of the SIGIN block corresponding to the PT and CT inputs to 1. Verify that the associated outputs of the
SIGIN block indicate that each PT and CT signal is close to zero (+0.0018). If they are not, use the
appropriate offset constant to make the output of each input close to zero. (Increase/decrease the offset
in increments of 0.5.) Remove all short-circuits from the PT and CT inputs.

1. Connect the regulator PT switches to a three-phase voltage source with a magnitude, frequency, and
phase sequence equal to the PT secondary voltage when the generator output is at its rated value.
Verify that the MAGNITUDE1 output of the PTCTTRN block is 1.000, £0.0009. If it is not, use the
appropriate SIGIN block SIGIN_CH## SCALE constants to make the output of the block equal to
1.000, £0.0009. Set all three SIGIN block input constants (SIGIN_CH## SCALE) to the same value
for a three-phase input.

2. Run a transfer curve with the input voltages of 90%, 110%, and 130% of the generator line voltage.
The results should be linear.

3. Connect the metering PT switches to a three-phase voltage with a magnitude, frequency, and phase
sequence equal to the PT secondary voltage when the generator output is at its rated value. Verify
that the MAGNITUDEZ2 output of the PTCTTRN block is 1.000, £0.009. If it is not, use the appropriate
SIGIN block SIGIN_CH##_SCALE constants to make the output of the block equal to 1.000, +0.0009.
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10.

11.

12.

Set all three SIGIN block input constants (SIGIN_CH## SCALE) to the same value for a three-phase
input.

Run a transfer curve with the input voltage set to simulate 90%, 110%, and 130% of the generator
line voltage. The results should be linear.

Temporarily adjust the CONFIG parameter of the PTCTTRN block by adding 8 hex to the present
value (configures the PTCTTRN for operation with a single CT input). Connect each CT switch to a
source of ac current equal in magnitude, frequency, phase sequence, and polarity to the CT
secondary currents when the generator output is at its rated value, verify that the CTMAGNITUDE
output of the PTCTTRN block is 1.000, £0.005. If it not use the appropriate SIGIN block
SIGIN_CH##_ SCALE constant associated with the phase-A CT input to make the output of the block
equal to 1.000, +£0.05. (Typically, phase-A CT constant is SIGIN_CH04_ SCALE.)

Temporarily connect the CTPHASEA input of the PTCTTRN block to the SIGIN channel associated
with the phase-B CT. With the source still connected to each CT switch set equal in magnitude,
frequency, phase sequence, and polarity to the CT secondary currents when the generator output is
at its rated value, verify that the CTMAGNITUDE output of the PTCTTRN block is 1.000, £0.005. If it
not use the appropriate SIGIN block SIGIN_CH## SCALE constant associated with the phase-B CT
input to make the output of the block equal to 1.000, +0.05. (Typically, phase-B CT constant is
SIGIN_CHO05_SCALE.)

Temporarily connect the CTPHASEA input of the PTCTTRN block to the SIGIN channel associated
with the phase-C CT. With the source still connected to each CT switch set equal in magnitude,
frequency, phase sequence, and polarity to the CT secondary currents when the generator output is
at its rated value, verify that the CTMAGNITUDE output of the PTCTTRN block is 1.000, £0.005. If it
not use the appropriate SIGIN block SIGIN_CH## SCALE constant associated with the phase-C CT
input to make the output of the block equal to 1.000, +0.05. (Typically, phase-C CT constant is
SIGIN_CHO06_SCALE.)

Return the CTPHASEA input of the PTCTTRN block to its original value (the SIGIN channel
associated with the phase-A CT). Return the CONFIG parameter of the PTCTTRN block to its original
value. With the source still connected to each CT switch set equal in magnitude, frequency, phase
sequence, and polarity to the CT secondary currents when the generator output is at its rated value,
verify that the CTMAGNITUDE output of the PTCTTRN block is 1.000, £0.005. If it not use the
appropriate SIGIN block SIGIN_CH## SCALE constants to make the output of the block equal to
1.000, £0.05. (Typically, these constants are SIGIN_CH04_SCALE, SIGIN_CH05_SCALE, and
SIGIN_CHO06_SCALE.) Scale all three SIGIN_CH## SCALE proportionally for a three-phase input.

Run a transfer curve with the CT input current at 1 Aac, 2 Aac, 3 Aac, and 4 Aac. The results should
be linear.

Apply values to the PT and CT inputs that simulate the generator at rated conditions. Use
BESTCOMSPro to capture an event that records the instantaneous voltage and current inputs. Verify
that the phasing is correct. Confirm on the display panel that the line voltage, line current, megawatts,
megavars, and power factor read correctly on all screens.

If the LOS2_SENS block is utilized, verify proper assignment of the CH_MET_VA thru CH_IC
parameters. With the appropriate values of PT and CT inputs to simulate the generator at rated
conditions applied, verify that the SEQ_V1 and SEQ_I1 outputs of the LOS2_SENS block are
1.00£.009 and that the SEQ_V2 and SEQ_I2 outputs are less than 0.100.

Note

For IT transducers, pin 19 is positive with respect to pin 20 and pin 21
is positive with respect to pin 22.

Remove the appropriate fuse and short the connections to the Phase AB line transducer (ALXDM).
Set the PPT_SCALEA parameter of the FLDSCALE block to 1. Verify that PPT_PTA output of the
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FLDSCALE block is 0 counts, £2 counts. If it is not, adjust the PPT_OFFSETA parameter so that the
output is at 0, £2 counts.

Connect the ac line transducer input (pins J19 and J20) to a dc voltage equal to the peak value of the
line-to-line voltage applied to the power bridges (V2 * Vrms). Verify that the PPT_PTA output is 1.000,
+0.00009. If it is not, adjust the PPT_SCALEA parameter of the FLDSCALE block until the PPT_PPA
output is 1.000, £0.0009.

Remove the appropriate fuse and short the connections to the Phase BC line transducer (ALXDM).
Set the PPT_SCALEB parameter of the FLDSCALE block to 1. Verify that PPT_PTB output of the
FLDSCALE block is 0 counts, £2 counts. If it is not, adjust the PPT_OFFSETB parameter so that the
output is at 0, +2 counts.

Connect the ac line transducer input (pins J21 and J22) to a dc voltage equal to the peak value of the
line-to-line voltage applied to the power bridges (V2 * Vrms). Verify that the PPT_PTB output is 1.000,
+0.00009. If it is not, adjust the PPT_SCALEB parameter of the FLDSCALE block until the PPT_PPB
output is 1.000, £0.0009.

Re-establish all connections and replace all fuses previously removed.

Remove the appropriate fuse and short the connection to the field voltage transducer (pins J21 and
J22 of DCXDM). Set the VG_SCALE parameter of the FLDSCALE block to 1. Verify that the
GEN_FLD_VLT output of the FLDSCALE block is at 0, 2 counts. If it is not, adjust VG_OFFSET
parameter so that the output is at 0, +2 counts.

Remove the short-circuit across the input of the field voltage transducer and apply a dc input equal to
the field voltage at full load. (The full-load field voltage can be calculated by multiplying the full-load
field current by the field resistance at rated operation field temperature, typically 70°C for hydro and
100°C for steam.) Verify that the GEN_FLD_VLT output of the FLDSCALE block is at 1.000, +0.0009.
If it is not, adjust VG_SCALE so that the output is at 1.000, +0.0009.

Run a transfer curve with the input voltage set to simulate 50%, 100%, and 150% of full-load field
voltage (if possible). All results should be linear.

Check the display panel to verify that the field voltage is displayed correctly on all screens.
Restore all DCXDM connections and replace the fuse removed in step 15.

Disconnect the leads from the output current shunt and short the connections of the field current
transducer (pins J19 and J20 of DCXDM). Set the IG_SCALE parameter of the FLD_SCALE block to
1 and IG_FILTER to 0.00. Verify that the GEN_FLD_CUR output of the FLD_SCALE block is 0, +2. If
it is not, adjust IG_OFFSET so that the output is 0, +2.

Remove the short circuit across the input of the field current transducer. Connect a millivolts-level
source to the input for the field current transducer (DCXDM). Apply an input that corresponds to the
shunt signal when field current is at full load. Verify that the GEN_FLD_CUR output of the
FLD_SCALE block is 1.000, £0.0009. If it is not, adjust IG_SCALE so that the output is 1.000,
+0.0009.

Run a transfer curve with the input signal set to simulate 50%, 100%, and 200% of full-load field
current. All results should be linear.

Check the display panel to verify that the field current is displayed correctly on all screens.
Restore all DCXDM connections.

If the system contains both generator and exciter field transducers, repeat steps 15 thru 21
substituting EXC_FLD_VLT for GEN_FLD_VLT; EXC_FLD_CUR for GEN_FLD_CUR, VE_### for
VG _##; and |E_##Ht for IG_###H# in each step.

If 4—20mAdc analog inputs are used to measure current, confirm that load resistors are present.
Verify that AD_OFFSET_3 and AD_GAIN_3 of the ALOGDIG block are properly set for channel 1
(per the system drawings and site transducers).

Confirm that AD_OFFSET_4 and AD_GAIN_4 of the ALOGDIG block are properly set for channel 2
(per the system drawings and site transducers).

Commissioning ECM-2



9411300990 7-7

If a ground detector is used, channel 3 typically measures leakage to ground and can be configured
later as part of ground detector calibration.

27. If RTD inputs are used, check for proper setting of the following ALOGDIG block parameters:
AD_OFFSET_1, AD_GAIN_1, AD_OFFSET_2, AD_GAIN_2, AD_RTD_KSCALE, and AD_RTD_RZ.
Connect a test resistance in place of an RTD. For a 100 ohm input, the output of ALOGDIG should
indicate 0°C. for a 110 ohm input, the output of ALOGDIG should indicate 25.9°C. If this output
supplies a remote meter, inject signals and verify proper meter indications.

28. If analog outputs are used, refer to the system drawings and check the DIGALOG and DAC_OB
blocks for properly set offsets and scales. If this output supplies a remote meter inject signals and
verify proper meter indications.

Relays, Breakers, and Control Switches

Check the operation of all relays, contactors, cooling fans, circuit breakers, and adjusters. The various
control switches, located locally at system enclosure and remotely at the station operator’s control board,
should be checked also. Operation of all these devices must be in agreement with the system drawings.
Initial checks should be made with the local display panel followed by the control room switches, and then
the distributed control system screens.

For dual-channel systems, this portion of the procedure should be performed first with the main channel
in control. Then, all steps should be repeated with the redundant channel in control.

Connect a three-phase ac voltage source to the regulator PT switches. This source should have the same
magnitude and phase sequence as the PT secondary voltage when the generator output is at the rated
value.

The following steps serve as checks for the more typically used components.

1. Verify operation of a local/remote transfer. With local control, the system enclosure display panel
controls are enabled. With remote control, the control room switches are enabled and the display
panel screen switches on the system enclosure are disabled. Steps 2 through 10 should be
performed in local control and then repeated in remote control. Verify the operation of any local and
remote indicator lights.

2. Verify all aspects of field circuit breaker (41) operation: the 41A-CS close and trip commands, 41AX
relays, and interlocks. When the local 41CS is switch to the trip position, the lockout (86) device
operates immediately, initiating phase back. The 41A device trips about 5 seconds later (after a
software timer expires). Upon a site-supplied emergency trip, the 41A device operates immediately.
Check all 41A, 41AX, and 86 status indicator lights and contacts.

3. Verify operation of automatic/manual mode selections. Verify that the system can be transferred
between automatic and manual modes. Check for proper auto and manual indicator light operation.

4. Check the system for a proper response to a loss of sensing. Confirm that a transfer to manual mode
occurs when the regulator PT and metering PT (if used) voltage decreases below the selected value.

Normally, the system is started in auto mode. Since the PT voltage is low initially, the controls are
defaulted by the loss of sensing function to manual mode. When the PT voltage crosses the
selectable level in a predetermined time, the system transfers back into auto mode.

If metering PTs are used, the system transfers from one set of PTs to the other set when only one set
of PTs is low. Transfer to manual mode occurs when both sets of PTs go low. These scenarios can
be simulated in two ways. The first test simulates a blown fuse by disconnecting a single PT input.
The second test simulates a high-resistance fuse/connection by lowering the PT inputs.

5.  While disconnected from the field, test operation of the field flashing circuitry. If included, set 31TD
according to the site requirements (typically 10 seconds). Check the 31 and 31X contacts in the alarm
and annunciator circuits. Ensure that field flashing is terminated when the field current builds up or
when regulator PT voltage is applied.

6. Verify operation of the automatic adjuster. Confirm that the traverse range and pre-position setting
meet the requirements of the application. With the 41A device tripped, the adjuster output is at the
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ACVLTADJ block soft start bias value (ACADJ_SS_BIAS) and cannot be moved under normal
operation. With 41A closed, the adjuster output can be moved.

To verify the traverse range, set the adjuster at minimum, and apply a PT signal until the ac error
signal reads zero. (A balance meter can be used if dc error is kept at zero.) This is the minimum
setting of the adjuster. With the adjuster set at maximum, apply a PT signal until the ac error signal
reads zero. Both of these settings (ACADJ_MAX and ACADJ_MIN) are selectable with
BESTCOMSPro software. The traverse time is set using ACADJ_SLEW.

7. Verify operation of the manual adjuster. Confirm that the traverse range and pre-position setting meet
the requirements of the application. With the 41A device tripped, the adjuster output is at the
MANADJ block soft start bias value (MANADJ_SS BIAS) and cannot be moved under normal
operation. With the 41A device closed, the adjuster output can be moved.

To verify the traverse range, set the adjuster at minimum, and vary a simulated current shunt signal
until the dc error reads zero. (A balance meter can be used if ac error is kept at zero.) This is the
minimum setting of the adjuster. With the adjuster set at maximum, apply a simulated current shunt
signal until the dc error signal reads zero. Both of these settings (MANADJ_MAX and MANADJ_MIN)
are selectable with BESTCOMSPro software. The traverse time is set using MANADJ_SLEW.

8. Verify operation of the var control adjuster. Confirm that the traverse range and pre-position setting
meet the requirements of the application. With the 41A device tripped, the adjuster output is at the
VARCONTR block pre-position value (VRC_PP_1) and cannot be moved under normal operation.
With the 41A device closed, the adjuster output can be moved.

To verify the traverse range, set the adjuster at minimum, apply PT and CT signals, and adjust
simulated vars until the var balance signal reads zero. This is the minimum setting of the adjuster.
With the adjuster set at maximum, apply PT and CT signals and adjust the simulated vars until the
var balance signal reads zero. Both of these settings (VRC_MAX and VRC_MIN) are selectable with
BESTCOMSPro software. The traverse time is settable using VRC_SLEW.

9. If used, check operation of the 64 switch and field ground fault detector. Confirm that the ground fault
detector is disabled during field flashing.

10. If used, check operation of the cooling fans and their associated controls
11. Repeat steps 2 through 10 with the remote controls selected.

12. Check any other control features as indicated by the system drawings.

Firing Control and Power Bridges—Generator Not Spinning

Caution

If the excitation transformer is not used and a separate source is
connected to the 41A device, the excitation transformer secondary
connections to the 41A device must be disconnected, taped, and
tagged. Do not energize the excitation transformer secondary with the
test source.

Although starting resistors may be used as a load for this test, a higher
current load (preferably inductive) is preferred. If the rotor field will be
used as part of the load, an additional load resistor should be added in
series with the generator or exciter field. This resistor must be sized to
prevent any damage to the exciter or generator rotor and prevent
overloading of the test power source when the unit is not rotating.
(Current values less than no-load field current can damage the
generator or brushes.) Check with the customer to determine the safe
level of current for the stationary machine.

An idle, powered field must be closely supervised to prevent thermal
damage. Damage to brushes may also occur.
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In the following steps bridge operation, under control of the REG_SLCT3 block SLCT3_BASE signal, is
checked. Three-phase, 60 hertz power is required for this test and may be obtained from the excitation
transformer secondary if the transformer can be energized. If a separate source must be used, it should
be sized to give sufficient static exciter load and provide a reasonable operating test. The test supply can
have a closed, three-phase delta configuration or a three-phase, wye configuration. Do not use an open-
delta source for this test. Confirm that the phase sequence of the supply voltage agrees with the system
drawings. The three-test voltage should be connected at the input of the 41A device.

1.

To simulate an open-loop condition, enable control of the power bridge output by setting
SLCT3_BASE. With the DECS-2100 out of service (41A open), set variable SLCT3_K1 at zero in all
channels. Set variable SLCT3_BASEFC to 1.0 in all channels.

If the system has only one power bridge, proceed to step 3. For a system with more than one bridge,
enable only one bridge by placing all other bridges in maintenance mode. This is accomplished with
the maintenance logic block. It is crucial that the ECM-2 being accessed corresponds to the channel
in control.

With a suitable load connected, connect an oscilloscope to view the SCR firing pulses at the power
amplifier modules. Close the 41A device and observe that the power amplifier output voltage is near
the level of no-load field voltage if test source is less than normal ac input voltage level, the field
voltage output will be reduced proportionally to the ratio of test voltage to nominal voltage. The
observed exciter output waveform should be similar to the waveforms shown in Figure 7-1. Note that
six SCR firings per cycle are indicated by the six “bumps” per cycle in the output waveform.

AVERAGE OUTPUT
VOLTS = (+)

GATED WITH
30° DELAY

AVERAGE OUTPUT
VOLTS =0
GATED WITH
90° DELAY

AVERAGE OUTPUT
VOLTS =(-)

- GATED WITH

150° DELAY

01

OUTPUT INDUCTIVE
Ac Ac ac | vours % LOAD

TOZ P0063-36

Figure 7-1. Typical Power Bridge Output Waveforms

Note

In order for the firing pulses to be properly displayed on the
oscilloscope, the oscilloscope must be synchronized to the firing circuit
supply voltage. If the ac line isolation transducer receives its voltage
from the same 60 hertz test source, then the oscilloscope can be set
to line synchronization. If the excitation transformer is serving as the
test supply and the oscilloscope is connected to 60 hertz station
power, a separate synchronization signal should be supplied to the
external synchronization terminal of the oscilloscope and the
oscilloscope should be set for external synchronization. An
oscilloscope current probe is highly recommended for measuring SCR
firing pulses.
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4. Verify that each firing pulse consists of a number of individual pickets, typically four pickets for each

firing pulse.

Caution

Do not dwell at ceiling voltage levels any longer than 60 seconds
unless the load is sized to handle continuous ceiling voltage. Load
resistors may become excessively hot during application of continuous
ceiling voltage. Allow sufficient cooling time (60 seconds) before
repeating the application of ceiling voltage.

Vary the SLCT3_BASE setting and observe that the firing pulses move from right to left on the
oscilloscope screen as the SLCT3_BASE setting increases (raise direction of the base adjuster).
Large values of SLCT3_BASE cause the unit to go to ceiling. Values of SLCT3_BASE near zero
cause the output voltage to approach zero. (Actual low-end voltage depends on whether or not the
simulated load is inductive.) Note that the negative output voltage—seen when the power bridge is
phased back to between 90 and 180 degrees of delay—is a momentary transient that appears only
with an inductive load.

The exciter output, in response to the SLCT3_BASE setting control, must be smooth and, with an
inductive load, approximately linear between the start of SCR conduction and near saturation voltage
(exciter ceiling voltage, where the ceiling voltage is 1.25 x test source voltage). Note that with a
resistive load, only the upper portion of the curve will be linear. Voltage will not decay to zero with
zero input.

Check the polarity of the field voltmeter in the control room.

Using the display panel, set the just-tested power bridge into maintenance mode and activate one of
the bridges previously set in maintenance mode. Repeat steps 3 through 6.

For a dual-channel system, when all bridges have been tested, transfer to the redundant channel and
repeat steps 3 through 7.

After completion of these power component tests, the logic circuitry should be tested. Leave the exciter
test load in series with the machine field and the test source ready for combination tests with the regulator
logic.

Adjusters, Followers, Regulators, & Controllers—Generator Not Spinning

Caution

Do not use the same 60 hertz test source simultaneously for the logic
modules and power modules. Test source power regulation may
cause unstable operation.

The following procedures provide methods for checking the more commonly used regulators, adjusters,
and controllers. For dual-channel systems, the following procedures should be performed first with the
main channel in control. Then, each step should be repeated with the redundant channel in control.

1.

Check the setup of the automatic adjuster control (software block ACVLTADJ). With 41A closed use
the operator control to move the adjuster output from maximum to minimum. Observe
ACADJ_TRAVEL for the percent travel from 0 to 100. Verify that the maximum (ACADJ_REF),
minimum, and traverse time meet the operational requirements for the application.
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Open the 41A device and verify that the output returns to the soft start bias level. Check that this will
meet the site startup requirements. If used, check for correct operation of the adjuster position meter
or the minimum/maximum position indicator lights/contacts.

2. Check the setup of the manual adjuster control (software block MANADJ). Observe
MANADJ_TRAVEL for the percent of travel from 0 to 100. With the 41A device closed, use the
operator’s control to move the adjuster from maximum (MANADJ_REF) to minimum. Check that the
maximum, minimum, and traverse times are suited for the application requirements.

Open the 41A device and verify that the output returns to the soft start bias level. Check that this will
meet the site startup requirements. If used, check for correct operation of the adjuster position meter
or the minimum/maximum position indicator lights/contacts.

3. Check operation of the balance meter. With the 41A device open, disable the followers and var/power
factor controllers. Set RCOMP_XC and RCOMP_RC to zero in the REAC_COMP block. Set LDR_XD
and LDR_RC to zero in the LINEDROP block (if used). Set the PT and CT test sources to correspond
to rated values. Set the simulated field current to represent full-load field current. Verify that the
POWERTRN#00 block indicates the correct MW and Mvar readings. Close the 41A device. Set the
manual and auto adjuster outputs at 1.0. Confirm that the output of AUTO_MXR, as seen at the
REG_SLCT3 (SLCT3_ACR) and MAN_MXR (SLCT3_DCR), both read zero. Confirm that the
balance meter reads zero. Raise the auto adjuster and verify that the balance meter reads negative.
Raise the manual adjuster and verify that the balance meter returns to zero.

4. Check the manual adjuster followers. With the unit in auto mode and the followers disabled, lower the
PT test source to 98% of the rated value. Enable the followers. Check that the manual adjuster
(MANADJ_REF) output increases and the balance meter heads toward zero. The adjuster output
should stop moving when minimum is reached or when the balance meter approaches zero (within
the bandwidth of the manual follower).

5. Check the automatic adjuster followers. With the unit in manual mode and the followers disabled,
increase the PT test source to 100% of the rated value. Use the auto adjuster switch to return the
balance meter to zero. Set the simulated field current to 90% of full load and enable the followers.
Verify that the automatic adjuster (ACADJ_REF) output increases and the balance meter heads
toward zero. (The balance meter may cross zero and go positive.) The adjuster output should stop
moving when minimum is reached or when the balance meter approaches zero (within the bandwidth
of the automatic follower).

6. Return RCOMP_XC and RCOM_RC to their original values in the REAC_COMP block. Set the PT
and CT test signals to simulate O power factor, overexcited (lagging generator vars). For droop
compensation, ACREG_V2 should become more negative by the amount of droop compensation. For
rise compensation, ACREG_V2 should become more positive by the amount of droop compensation.

7. If line drop compensation is used, return the LINEDROP LDR_XCL and LDR_RCL parameters to
their original values. Apply PT and CT test signals that simulate 0 power factor, overexcited (lagging
generator vars). For droop compensation, ACREG_V2 should become more negative by the amount
of droop compensation. For rise compensation, ACREG_V2 should become more positive by the
amount of droop compensation.

8. If var control is used, check its setup through software block VARCONTR. With var control disabled,
set the PT and CT test signals to simulate rated load at unity power factor. Use the var control
raise/lower switches to set VRC_ERROR at zero. Reduce the PT test signal to below VRC_VMIN.
Adjust the CT test signal to simulate an overexcited generator (approximately 0.8 power factor,
lagging). Enable var control. Check the adjuster position and confirm that the ac adjuster output
remains unchanged. Return the PT test signal to the rated voltage. Verify that the output of the ac
adjuster decreases. Adjust the CT test signal to simulate an underexcited generator (approximately
0.8 power factor, leading). Confirm that the ac adjuster output increases.

9. If power factor control is used, check its setup through software block PFCONTR. With power factor
control disabled, set the PT and CT test signals to simulate rated load at unity power factor. Use the
power factor control raise/lower switches to set PFC_ERROR at zero. Reduce the PT test signal to
below PFC_VMIN. Adjust the CT test signal to simulate an overexcited generator (approximately 0.8
power factor, lagging). Enable power factor control. Check the adjuster position and confirm that the
ac adjuster output remains unchanged. Restore the PT test signal to the rated voltage and verify that
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the output of the ac adjuster decreases. Adjust the CT test signal to simulate an underexcited
generator (approximately 0.8 power factor, leading). Confirm that the ac adjuster output increases.

10. For a dual-channel system, set the PT and CT test signals to the rated values and adjust the field
current source to represent full-load field current. With the main channel in control, access the display
panel screen dedicated to the transfer of channel control. Verify that the tracker window reads 0,
+0.1.

11. Transfer control to the redundant channel and repeat step 10.

Limiters and Protective Functions

The following procedures cover the more common limiter and protection features and provide methods for
checking each function. The event recorder in BESTCOMSPro can be used to check short time delays as
needed. For a dual-channel system, block calibration should be performed at the same time for both
channels to obtain matched results.

Note

If desired, after each pickup point is verified, the operation of each
limiter can be viewed by monitoring the power bridge output voltage.
The firing circuit must be brought to a reasonable level prior to
application of the pickup test signal. The firing signal can be adjusted
with the auto/manual adjusters. The tracking circuit (adjuster followers)
should be disabled to prevent interference with limiter operation during
testing.

Maximum Excitation Limiter

Check the operation of the overexcitation limiter (OEL {MXL} time delay). Check all contact outputs,
indicator lights, and annunciations associated with the OEL (MXL).

Note

When a step change is performed, any instability of the signal source
will cause false operation of the pickup point and affect the timing. The
signal can be monitored with the data logging function.

1. Verify that the recal inputs do not affect the output. Raise the field current sensing input until the OEL
(OELOQ_F1) picks up and record this value as the limiter pickup. (The OEL output remains at
OELO0O0_OFF while the OEL is timing.)

2. Raise the field current sensing input until the OEL (OELOO_F3) picks up and record this value as the
protection pickup.

3. Set the field current sensing source at 4% over the limiter pickup threshold. De-energize the field
current sensing source and wait for the inverse timer to expire. Switch the field current sensing
source on and measure the time until the OEL times out. Record this time. OELO0_F2 becomes
TRUE when the inverse timer expires. Verify that the measured time is consistent with the A, B, and
C settings and that the timing is coordinated with the generator thermal capability (ANSI C50.10,
C50.12-C50.14). Remove the field current sensing source.

4. Set the field current sensing source at 30% over the limiter pickup threshold. De-energize the source
and wait for the inverse timer to expire. Switch the field current sensing source on and measure the
time until the limiter and protective functions time out. Record this time. Verify that the measured time
is consistent with the A, B, and C settings and that the timing is coordinated with the generator
thermal capability.

Commissioning ECM-2



9411300990 7-13

5. Check for correct operation of flags to transfer channels, disable followers, and initiate a unit trip per
the application requirements.

6. If used, check the temperature recalibration.
7. If used check the pressure recalibration.

8. If dual setting groups are used, repeat Steps 1 through 7 for Setting Group 1.

Instantaneous Current Limiter

Check the operation of the instantaneous current limiter. Check all contact outputs, indicator lights, and
annunciations associated with the limiter.

1. Configure the system to simulate an open 52 breaker. Raise the field current test source input until
instantaneous limiter INS_F1 picks up and record this value as the offline limiter pickup.

2. Raise the field current test source until instantaneous limiter INS_F4 picks up and record this value as
the offline protection pickup. Remove the test source.

3. Set the test source at 4% over the offline protection pickup (INS_SP4). Switch the test source on and
measure the time until the INST_CUR timer expires. Record this value.

4. Configure the system to simulate a closed 52 breaker. Raise the level of the test source until
instantaneous limiter INS_F1 picks up. Record this value as the online limiter pickup.

5. Raise the field current test source until instantaneous limiter INS_F4 picks up. Record this value as
the online protection pickup. Remove the test source.

6. Adjust the test source to be 4% over online protection pickup INS_SP3 and remove the source.
Switch the source on and measure the time until all instantaneous current timers expire. Verify that
this value is coordinated with the generator thermal capability.

7. If dual setting groups are used, repeat Steps 1 through 6 for Setting Group 1.

Volts per Hertz Limiter

Check the operation of the volts per hertz limiter (HXL). Check all contact outputs, indicator lights, and
annunciations associated with the limiter.

1. Increase the PT test source until HXL_F1 picks up. Record this value as the limiter pickup. Increase
the test source until HXL_F3 picks up. Record this value as the protection pickup.

2. Reduce the PT test source 15%. Suddenly increase the signal to 4% over the limiter pickup. Measure
the time until HXL times out. HXL_F2 becomes TRUE after the inverse timer expires. Confirm that
this timing is consistent with the settings and that the timing is coordinated with the generator
voltage/thermal capability (ANSI C37.XX).

3. Reduce the test source to 10% of nominal. Suddenly increase the signal to 10% over the limiter
pickup. Measure the time until HXL times out. HXL_F2 becomes TRUE when the inverse timer
expires. Confirm that the time obtained is consistent with the settings and is coordinated with the
voltage/thermal capability of the generator.

4. If dual setting groups are used, repeat Steps 1 through 3 for Setting Group 1.

Overvoltage Limiter

Check the operation of the overvoltage limiter (OVL). Check all contact outputs, indicator lights, and
annunciations associated with the limiter.

1. Increase the PT test source voltage until OVL_F1 picks up. Record this value as the limiter pickup.
Increase the test source until OVL_F3 picks up and record this value as the protection pickup.

2. Reduce the PT test source to 10% of nominal. Suddenly increase the test source to 4% over the
limiter pickup. Measure the time until OVL times out. Verify that this timing is consistent per the
settings and that the timing is coordinated with the generator voltage capability.

3. If dual setting groups are used, repeat Steps 1 and 2 for Setting Group 1.
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Minimum Excitation limiter

Check the operation of the minimum excitation limiter (MEL). Check all contact outputs, indicator lights,
and annunciations associated with the limiter.

1. Set the PT test source voltage at the rated value, the balance meter at zero, and the CT test source
at 0.5 Aac, 0 power factor. Simulate a closed 52 breaker. The MEL output should be negative and
equal to MEL_OFF. Increase the CT test source until the MEL picks up and record the value.
Increase the test source signal until MEL_F2 picks up and record the value.

2. Reduce the CT test source to 0.5 Aac. Then, increase the signal to 5% above the MEL_F2 pickup
and measure the time until the MEL_P timer expires. Record this timing.

3. Shift the phase angle 60 degrees to simulate 26 degrees (0.9 power factor, underexcited). Increase
the CT signal until the MEL picks up again and record the value. Typically, this value will be greater
than the CT signal at full-load, unity power factor. Verify that this value is coordinated with any loss of
field protection.

4. If dual setting groups are used, repeat Steps 1 through 3 for Setting Group 1.

Underexcitation Limiter

Check the operation of the underexcitation limiter (UEL). Check all contact outputs, indicator lights, and
annunciations associated with the limiter.

1. Verify that the re-cal inputs are not affecting the outputs. Set the PT test source at the rated value,
zero the balance meter, and set the CT test source at 0.5 Aac, 0 power factor, lead). Simulate a
closed 52 breaker. The UEL output should be negative and equal to UEL_OFF. Raise the CT test
signal until the UEL picks up and record the value. Increase the CT signal again until UEL_F2 picks
up. Record this value.

2. Reduce the CT signal to 0.5 Aac. Then, increase the CT signal to 5% above MEL_F2 pickup and
measure the time until the UEL_P timer expires. Record this value.

3. Shift the phase angle 60 degrees to simulate 26 degrees (0.9 power factor, underexcited). Increase
the CT test source until the UEL picks up again. Record this value. Typically, this value will be greater
than the CT signal at full-load, unity power factor. Verify that this value is coordinated with any loss of
field protection.

4. If used, check the temperature recalibration.
If used check the pressure recalibration.

6. If dual setting groups are used, repeat Steps 1 through 5 for Setting Group 1.

Loss of Sensing and Other Limiter and Protection Settings

1. Check the loss of sensing. Verify operation of all relay outputs, indicator lights, and other
annunciations associated with loss of sensing. Remove one fuse to simulate a failed fuse.

2. Check the operation of any other limiter and protective features.

3. Set all limiters and protection elements according to the site requirements. Settings are the
responsibility of the end-user.

Monitoring Functions

Test the operation of all protective circuits, using test sources as required.

Generator Ground Detector

Check the operation of the generator ground detector and all associated relay outputs, indicator lights,
and annunciators. A typical test procedure is provided as follows. Use BESTCOMSPro to access the
FLDGND block.

1. Disconnect pin 5 of the ground detector from the field.
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2. Apply 120 Vac, 60 Hz to pins 6 and 7. Remove the resistor connected at pins 10 and 12. Verify that
there is not voltage across pins 1 and 2. Verify that output ADOO_IN_A is a least +0.01. (This offset
voltage must always be positive.) Adjust parameter ADO0_OFFSET_3, as needed, to obtain at least
+0.01 at output ADOO_IN_A.

3. Force the appropriate relay on to apply 120 Vac across pins 8 and 9. Connect a 1 MQ resistor (RT) at
pins 10 and 12. Measure the voltage output across RT (120 Vdc, £20 Vdc). Confirm that parameter
FLDGND)SOURCEVOLTS equals that voltage. Disconnect RT from pins 10 and 11.

4. Connect a 1 kQ resistor between the —125 V output (pin 5) and ground. Measure the voltage across
the resistor. Also measure the voltage across pins 1 and 2. Verify that output ADOO_IN_A is the same
as the voltage measured across pins 1 and 2 (x0.001). If it is not, set ADOO_RTDGAIN_3 to make it
match. Check that output FLDGND_GROUNDCURRENT equals the voltage across the 1 kQ resistor.
If it does not adjust FLDGND_ITSCALE to make it match.

5. With the 1 kQ resistor still connected across pins 4 and 5, FLDGND_RMIN should equal 1 k, £0.3 k. If
it does not, adjust FLDGND_SOURCEOHMS to make it match. Verify that the field ground alarm
indications signify that a field ground has occurred.

6. Verify that FLDGND_VFSCALE equals the field voltage that was used to set the transducers.

7. Remove the 1 kQ resistor from pins 4 and 5. Connect the 1 MQ resistor (RT) across pins 10 and 12.
Verify that FLDGND_RMIN equals 1000 K, £300 K. Verify that all field ground alarm indications have
cleared.

Field Overtemperature Alarms

If used, test the function of the field overtemperature alarms and all associated relay outputs, indicator
lights, and annunciators.

1. With the field voltage and current test source set at 1.0 per unit, check that FLDTEMP00_RBASE
equals the base load resistance and FLDTEMPOO_TBASE equals the field temperature at which the
base load resistance was calculated. Check the metering outputs.

2. Reduce the simulated field current to 10% of nominal and check the alarms.

Reconnection to PPT or PMG

At this point, the entire DECS-2100 system has been checked and the system can be reconnected to the
machine in preparation for startup. All test voltage and sources should be removed and all system
components should be restored to the normal, in-service state. All test jumpers should be removed, all
protection functions restored, and all lifted leads re-landed.

Caution

Be sure that all external connections and settings are correct before
proceeding.

1. Enable the following circuits:
a. Minimum excitation limiter
b. Volts per hertz limiter
c. Maximum excitation limiter
d. Instantaneous limiter
e. Unit trip

2. Before startup of the generator:
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a. Check that all limiter and protection settings have been made. (Settings are the responsibility
of the end-user.)

b. Verify that the generator circuit breaker (52), device 41A, and flashing contactor 31 (if used)
are open.

c. Check that the manual adjuster (MANADJ_PP1) is set to give 70% no-load field current.

d. Verify that auto mode is selected and var or power factor control is disabled.

e. Check that the followers are disabled.

f.  Check that all droop or rise compensators are disabled.

g. Close the three-pole, potential switch for the regulator PTs and the CT input switch. If used,

close the three-pole potential switch for the metering PTs.
h. Confirm that the connections to the generator field have been reconnected.
i.  Confirm that the connections to the PPT or PMG have been reconnected.
j.  Confirm that the space heaters have been reconnected.
k. Verify that the field ground detector connections have been reestablished.
[. Verify that all unit trip circuit connections have been made.
m. Check that all connections between the shunt and transducer have been remade.

3. Using BESTCOMSPro, establish an event recorder block to measure terminal voltage, firing
commands, field current, 41A close commands, 41A status, and 41A trip commands (both
instantaneous and time delayed) when the breaker is closed the first time. Set an event to be
triggered by the 41A close command. If field flashing is used, the 31 close command should also be
recorded. Other inputs may be recorded as desired.

4. Verify that the correct phase sequence exists at both the input terminals of device 41A and the
regulator input panel terminals. On shunt-powered systems, this can be done using an oscilloscope
looking at the residual generator voltage.

5. Ifa PMG is used, before closing the 41A device, verify that the magnitude of the PMG voltage
complies with the value listed on the system drawings.
Offline Excitation Control

1. With the generator operating at rated speed, close device 41A. Review the event to verify correct
operation of the equipment during the start.

Caution

Verify immediately that the generator field current corresponds to the
value set by PP#1 in the MANADJ block if the unit remains in manual
mode. If the unit is in auto mode, verify that the generator terminal
voltage corresponds to the value set by PP#1 in the AUTOADJ block.
Trip device 41A if the terminal voltage is excessive or if the field
current measured is radically higher than the machine field data
specifications.

Note

If the manual adjuster is set too low, the unit will not transfer into auto
mode. Raise the manual adjuster to enable a transfer into auto mode.
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2.

10.

11.
12.

If the unit is operating in manual mode, use the manual adjuster to make the terminal voltage equal to
1.0 per unit. (If the field current instantaneous limiter prevents raising voltage, increase the offline trip
setting first and then the offline limiter setting.) Enable the adjusters and verify that the balance meter
indicates nearly zero. Transfer the unit to auto mode. The terminal voltage bump should be small.

Caution

Do not exceed the machine voltage rating during any of these tests.
Exceeding the voltage ratings may result in personal injury and
equipment damage.

If the unit is operating in auto mode, use the auto adjuster to make the terminal voltage equal to 1.0
per unit. (If the field current instantaneous limiter prevents raising voltage, increase the offline trip
setting first and then the offline limiter setting.) Enable the adjuster followers and verify that the
balance meter indicates nearly zero. Transfer the unit to manual mode, and then back to auto mode.
The bump in terminal voltage should be small.

If the output field temperature monitor is being used, check that FLDTEMPOO_FIELDTEMP equals
the temperature of the cold rotor field. (This should be checked before the field has had a chance to
warm up.) If the values do not match, adjust FLDTEMPOO_TBASE.

Holding the machine at rated speed and rated, no-load terminal voltage, check the three-phase
voltage present at regulator input panel terminals 7-8-9. This voltage should be approximately 120 V..
L and have a phase sequence of 7-8-9. The metered value should agree with the regulator Pt ratio on
the system drawings. If the values disagree, determine the cause before proceeding.

Verify that the output of the terminal voltage transducers reads 1.00. (Check both channels for a dual-
channel system.) If the output is incorrect, adjust the scale factors in the SIGIN block of each channel.

Verify that SLCT3_V8 reads between 1.0 and 1.15. (A precise value for V8 should be based on the
generator saturation curve and be equal to the actual field current at no load divided by the air gap
field current at rated voltage (read from the saturation curve).) Adjust SLCT3_KFC to correct the
SLCT3_V8 reading as needed. For a dual-channel system, change SLCT3_KFC in the redundant
channel to the adjusted value.

Confirm operation of the manual regulator (unit is in auto mode) in both the raise and lower directions.
This is accomplished by moving the manual voltage adjuster to cause the regulator balance meter to
indicate one side of zero and then the other side of zero. This action by the voltage adjuster should
not affect the machine terminal voltage.

Move the voltage adjuster in the lower direction. This action should reduce the machine terminal
voltage. The balance meter should return to near zero. Move the voltage adjuster in the raise
direction, causing the machine terminal voltage to return to normal. Adjust ACADJ_SLEW as needed
for smooth voltage control.

Transfer the unit to manual mode and move the manual adjuster in the lower direction. This action
should reduce the machine terminal voltage. The balance meter should return to near zero. Move the
voltage adjuster in the raise direction, causing the machine terminal voltage to return to normal.
Adjust MANADJ_SLEW as needed for smooth voltage control.

Return the unit to auto mode.

For a dual-channel system, verify the tracker and that “transfer possible” is enabled. Verify that the
tracker value is close to 0, £0.1. Transfer control to the redundant channel and repeat steps 8 through
11.

If desired, the unit can be switched to the redundant channel with the 41A device open. The
generator field can be flashed again and the steps in this chapter repeated.
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Offline Stability and Damping

Note

The offline instantaneous limiter must be set high enough so as not to
impact the bump test. Positive voltage bumps with a rotating exciter
can cause the limiter to effectively reduce the generator ceiling voltage
and make the response look like that of an over- or critically-damped
regulator. See Figure 7-2.

8014094

SYN. MACH. TERM. VOLTAGE
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CRITICAL DAMPING

SYN. MACH. TERM. VOLTAGE

TIME —=

OPTIMUM DAMPING

SYN. MACH. TERM. VOLTAGE

UNDER DAMPING

SYNCHRONCUS MACHINE TERMINAL VOLTAGE vs. TIME,
FOLLOWING STEP CHANGE IN REGULATOR REFERENCE

Figure 7-2. Generator Output Responses

Stability and damping adjustments of the system are usually made with the synchronous machine offline
(except for synchronous condensers that must be connected to the system to operate). If settings have
been determined by stability studies, those values should be set before performing bump testing.

Caution

Exercise care when performing these tests to avoid subjecting the
machine to terminal voltages that exceed its rating.

1. Using BESTCOMSPro set up an event recorder to measure the bump input signal (EXC_SIG output
of the SSE block), terminal voltage, field voltage, firing command, and field current during the offline
bump tests. Configure the event to trigger on application of the bump signal. Configure the duration of
the event recorder to capture both the application and removal of the bump input signal. Other inputs
may be recorded as desired.

2. With the generator operating at rated speed and offline, adjust the terminal voltage to rated value by
means of the auto adjuster.
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Using the Time Response window of BESTCOMSPro configure a test signal type of “Step” with a
magnitude of -0.010, and step duration of 10 seconds. Configure the test signal injection location to
“Auto Error”. Initiate a voltage bump test by pressing “Start”. Gradually increase voltage bumps to 5%
changes first in the lower direction (negative magnitude) and then in the raise direction (positive
magnitude) for various damping adjustments. By observing the response action on the data record,
optimum damping adjustments can be made. See Figure 7-2 for suggested optimum response
conditions. Exercise care so that the unit is not under damped when offline. This can cause
oscillations when the unit is operating online.

Machine PT and CT Signal Polarity and Phase Angle

1.

Use BESTCOMSPro to configure an event recorder block to measure the regulator PT inputs, CT
inputs, and terminal voltage. If metering PTs are used, they should also be recorded. Synchronize the
machine with the power grid. Load the machine to approximately 10% rated MW load (or higher if
required by turbine conditions).

With the generator connected to the power system (breaker 52 closed) and the machine operating at
unity power factor, check the phase angle between the current and voltage. At unity power factor, the
B-phase line current should lag the A-B line voltage by approximately 150 degrees. If needed, adjust
POWERTRNOOQO_PHASE (for all channels) to make POWERTRNOO_MVAR read 0.00 at unity power
factor. This compensates for phase shifts between the regulator PTs and CTs from the ideal 150
degree phase shift.

Enable all reactive compensation functions. Verify the required settings with the end-user. For
satisfactory parallel operation, there should be a 4 to 6% reactance between the machine terminals
and the system. This reactance can be in the generator step-up transformer (GSU) or the regulator
can be biased by the droop compensator. In this case, a setting of 4 to 6% reactive droop will achieve
the desired result.

Using auto control, raise the level of excitation slightly. That is, set the generator to supply vars to the
system. For droop compensation, verify that the adjuster reference moves slightly more than the
terminal voltage increase. Verify that for rise compensation, the adjuster reference moves slightly less
than the terminal voltage increase.

After verifying that the regulator balance meter is near zero, transfer from auto to manual control
mode. Carefully operate the manual adjuster slightly in the lower and raise directions. Observe that
the machine reactive loading decreases in response to lowering the adjuster and increases in
response to raising the manual adjuster. Transfer the system back to automatic control.

For a dual-channel system, verify that tracker is reading close to zero and then transfer from the main
channel to the redundant channel. The oscillations in voltage should be very small. Repeat step 5.
Transfer control of the system back to the main channel.

If desired, a bump test can be performed at this time. When performing an online bump, care should
be taken to avoid excessive var swings. Use the adjuster to determine how much voltage change
corresponds to a 10% var change. Typically, the magnitude of the bump should cause no more than
a 10% var change. Check with the end-user to determine a desired or expected value. An event
recording for an online bump should include terminal voltage, firing command, field current, and
machine Mvar and MW.

If possible, increase the machine load to rated MW and power factor. Field current transducer scaling
should be checked at full load. At full load, the field current transducer should read 1.00. Note that if
the field current transducer scaling is changed, the offline settings must also be adjusted.
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Var/Power Factor Control

Caution

If any raise or lower operations cause system disturbances, quickly
transfer control from auto to manual mode.

Verify that the var controller error is near zero. Place the system in var mode. Raise and lower the var
level using the var controls. Adjust VRC_SLEW (VARCONTR block) or PFC_SLEW (PFCONTR block) as
needed for smooth control.

Power System Stabilizer
Configuration and testing of the PSS should be performed only by a person experienced in power system
stabilizer operation.

Limiters

If a PSS is used, the PSS should be tuned and in service while doing any limiter tests. As required, each
limiter should be tested to take control of the excitation system online. An offset may be put into the limiter
setpoint to recalibrate the pickup to occur in a safe region of operation.

Final Check of System Operation

Upon completion of all testing, final checks of system operation should be made with the machine
connected to the system. A final check of the ground detector should also be made.
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Module Setup Summary

7-21

Table 7-2 and Table 7-3 are provided as aids in configuring the ECM-2 and isolation transducers.

Table 7-2. Summary of PPT or PMG Transducer Setup

INPUT SET INPUT TO MAKE OUTPUT
CONNECTION INPUT VALUE BLOCK PARAMETER READ
J19 to J20 ZERO (Short) FLDSCALE PPT_OFFSETA PPT_PTA = 0+2 counts
DC Voltage equal to PPT PPT_SCALEA PPT_PTA = 1.000+.0009
Secondary Peak (V2 *
rms)
J21 to J22 ZERO (Short) FLDSCALE PPT_OFFSETB PPT_PTB=0+2 counts
DC Voltage equal to PPT PPT_SCALEB PPT_PTB = 1.000+.0009
Secondary Peak (V2 *
rms)
Table 7-3. Summary of Field Current and Voltage Transducer Setup
INPUT BLOCK (in SET INPUT TO MAKE OUTPUT
CONNECTION INPUT VALUE ECM) PARAMETER READ
J21 to J22 ZERO (Short) FLDSCALE VG_OFFSET GEN_FLD_VLT
= 0+2 counts
DC Volts = 100% of VG_SCALE GEN_FLD_VLT
GENERATOR RATED =1.000+.0009
FULL LOAD at 75 DEG. C -
J19 to J20 ZERO (Short) FLDSCALE IG_OFFSET GEN_FLD_CUR
= 0+2 counts
DC mV = 100% of IG_SCALE GEN_FLD_CUR
GENERATOR RATED =1.000+.0009
FULL LOAD -
J21 to J22 ZERO (Short) FLDSCALE VE_OFFSET EXC_FLD_VLT
= 0+2 counts
DC Volts = 100% of VE_SCALE EXC_FLD_VLT
EXCITER RATED FULL =1.000+.0009
LOAD at 75 DEG. C -
J19 to J20 ZERO (Short) FLDSCALE IE_OFFSET EXC_FLD_CUR
= 0+2 counts
DC mV = 100% of IE_SCALE EXC_FLD_CUR
EXCITER RATED FULL =1.000+.0009
LOAD -
Auto Tuning
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.

During commissioning, excitation system parameters are not known. These unknown variables
traditionally cause the commissioning process to consume a large amount of time and fuel. With the
development of auto tuning the excitation system parameters are automatically identified and the PID
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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
option under View Explorer, Commissioning. BESTCOMSPro must be connected to an ECM-2 in order to
begin the auto tuning process. The auto tune window provides options for choosing Design Method for
PID, Exciter Type, and Power Input Type. When the desired settings are selected, the Start button is
clicked to start the process. See Figure 7-3.
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Figure 7-3. Auto Tune Window

Design Method for PID: Set to either Pole Zero Cancellation or Pole Placement.
Exciter Type: Set to either Rotary or Static.

Power Input Type: Set to either PMG External or Shunt.

Start: Begins the auto tuning process.

The File menu contains the following selections:
Options: The options window is displayed.

Stop Test: The current test is stopped.

Run Loop Gain: Runs loop gain.

Run Step Only: Runs step only.
Synch Graph Scrolling: When the checkbox is checked, the graphs are all set to the same position on the
X-axis and they scroll simultaneously when one of the graphs is scrolled.

The options window contains the following four tabs, illustrated in Figure 7-4, Figure 7-6, Figure 7-5, and
Figure 7-7:

Steady State: Set the delay, time, threshold, bias, and PP.

Steady State Controller: Set Kp, Ki, and K1.

Step: Set the step magnitude, time, and Kp.

Misc.: Set the sample rate.
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Auto Tune Options
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Figure 7-4. Steady State Tab
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Figure 7-5. Step Tab

Auto Tune Options
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Figure 7-6. Steady State Controller Tab
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Figure 7-7. Misc Tab
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Right-clicking on the graph areas displays the following options. See Figure 7-9.

Copy: Copy the image of the graph to the clipboard.
Save Image As: Save the image of the graph as a .emf, .png, .gif, .jpg, .tif, .bmp.
Page Setup: Set up the printing options.

Print: Print the graph.
Un-Zoom: Reset the zoom.

Undo All Zoom/Pan: Reset the zoom and pan position to the original state.

Export Data: Export the graph data as a .txt file.

Cursors: Contains options for Goto Cursor X and Move Cursor X into View.
Lines: Display Data Points, Show Point Values, Interpolated, Smooth, Step.
Format: Toggle Background Color, Show Grid Lines, X Axis Autofit.

9411300990

Copy

Save Image As...
Page Setup...
Print...

Un-Zoom

Undo all ZoomiPan

Expart Data

Cursars 3
Lines 3
Farmat 3

Sek ¥ Scale

Set X Scale: Scaling Options, Manual or Automatic, Minimum, Maximum.

Figure 7-8. Right-

Rolling the mouse wheel up or down when the cursor is hovering over the graph
area causes the view to zoom in or out.

Auto Tune Screen Functions

The Auto Tune screen functions are described below.

Click Menu

e Parameters are selected for Design Method for PID, Exciter Type, and Power Input Type.

e With the generator running and offline (no load, not tied to grid), the Start button is clicked to start
auto tune. Generator voltage drops and a softstart begins.

o A step response is performed after softstart completes and the voltage is stable to within the

THRESH input parameter.

e The PID value is calculated after the step response is complete.

e The number of iterations during calculation is displayed above the graph window. (Maximum iteration

count = 100).

e Calculated gain and time constant parameters are displayed which must be applied appropriately to

the system.

AUTOTUNE Logic Inputs/Outputs
Table 7-4 describes the AUTOTUNE logic inputs and outputs.
Table 7-4. AUTOTUNE Logic Inputs and Outputs

Input Name Description
REG_FIR_CMD | Regulator normal firing command.
GEN_VOLTS Generator voltage input.

ENABLE Permissive enable logic input.
CONEIG Config word
Set bit 0 to “1” when shunt excited
MODE Autotune mode. Set automatically by BESTCOMSPro
during the auto tuning process.
0 — Disabled
1 - PI Control
2 — P Control
3 — Step response
SSBIAS Soft Start Bias
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Input Name Description

PP Soft Start Preposition. Set automatically by
BESTCOMSPro during the auto tuning process.

THRESH Steady State Threshold

D Steady State Time Delay

STEP KP Proportional gain for step response. Set automatically

- by BESTCOMSPro during the auto tuning process.

STEP MAG Step input magnitude for step response

STEP TIME Step input time for step response

Kl Integral gain for PI control

KP Proportional gain for PI control

K1 FIRING_CMD output gain. Set by BESTCOMSPro to
the calculated system loop gain when
AUTOTUNE_MODE is 2 or 3.

RATE Buffering rate limit. Used by BESTCOMSPro to control
rate at which data samples are collected and plotted
during auto tuning process. Set automatically by
BESTCOMSPro during the auto tuning process.

MIN EIR CMD Minimum firing command output during the auto

tuning process

Output Name

Description

Bit 0 is set to “1” when the PI controller reaches

STATUS
steady state.

ACTIVE TRUE when AUTOTUNE block is not inhibited by
ENABLE input and BESTCOMSPro starts the auto
tuning process

FIRING_CMD Output signal of active controller
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8 * Modbus™ Communication

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.

Controller #1 Modbus® Coil Map

Table 8-1 through Table 8-4 list the Modbus Coil Map for Controller #1. The same coil map is used for

Controllers #3 and #5 (when present).

Table 8-1. Local HMI Inputs (Controller #1 Modbus Coil Map)

Coil Variable Description
001 PMIN_COILO01 State written to Modbus coil address 001
002 PMIN_COIL02 State written to Modbus coil address 002
003 PMIN_COIL03 State written to Modbus coil address 003
004 PMIN_COIL04 State written to Modbus coil address 004
005 PMIN_COIL05 State written to Modbus coil address 005
006 PMIN_COIL06 State written to Modbus coil address 006
007 PMIN_COILO7 State written to Modbus coil address 007
008 PMIN_COIL08 State written to Modbus coil address 008
009 PMIN_COIL09 State written to Modbus coil address 009
010 PMIN_COIL10 State written to Modbus coil address 010
011 PMIN_COIL11 State written to Modbus coil address 011
012 PMIN_COIL12 State written to Modbus coil address 012
013 PMIN_COIL13 State written to Modbus coil address 013
014 PMIN_COIL14 State written to Modbus coil address 014
015 PMIN_COIL15 State written to Modbus coil address 015
016 PMIN_COIL16 State written to Modbus coil address 016
017 PMIN_COIL17 State written to Modbus coil address 017
018 PMIN_COIL18 State written to Modbus coil address 018
019 PMIN_COIL19 State written to Modbus coil address 019
020 PMIN_COIL20 State written to Modbus coil address 020
021 PMIN_COIL21 State written to Modbus coil address 021
022 PMIN_COIL22 State written to Modbus coil address 022
023 PMIN_COIL23 State written to Modbus coil address 023
024 PMIN_COIL24 State written to Modbus coil address 024
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Coil Variable Description
025 PMIN_COIL25 State written to Modbus coil address 025
026 PMIN_COIL26 State written to Modbus coil address 026
027 PMIN_COIL27 State written to Modbus coil address 027
028 PMIN_COIL28 State written to Modbus coil address 028
029 PMIN_COIL29 State written to Modbus coil address 029
030 PMIN_COIL30 State written to Modbus coil address 030
031 PMIN_COIL31 State written to Modbus coil address 031
032 PMIN_COIL32 State written to Modbus coil address 032
033 PMIN_COIL33 State written to Modbus coil address 033
034 PMIN_COIL34 State written to Modbus coil address 034
035 PMIN_COIL35 State written to Modbus coil address 035
036 PMIN_COIL36 State written to Modbus coil address 036
037 PMIN_COIL37 State written to Modbus coil address 037
038 PMIN_COIL38 State written to Modbus coil address 048
039 PMIN_COIL39 State written to Modbus coil address 039
040 PMIN_COIL40 State written to Modbus coil address 040
041 PMIN_COIL41 State written to Modbus coil address 041
042 PMIN_COIL42 State written to Modbus coil address 042
043 PMIN_COIL43 State written to Modbus coil address 043
044 PMIN_COIL44 State written to Modbus coil address 044
045 PMIN_COIL45 State written to Modbus coil address 045
046 PMIN_COIL46 State written to Modbus coil address 046
047 PMIN_COIL47 State written to Modbus coil address 047
048 PMIN_COIL48 State written to Modbus coil address 048
Table 8-2. Remote HMI Inputs (Controller #1 Modbus Coil Map)
Coil Variable Description
049 PMIN_COIL49 State written to Modbus coil address 049
050 PMIN_COIL50 State written to Modbus coil address 050
051 PMIN_COIL51 State written to Modbus coil address 051
052 PMIN_COIL52 State written to Modbus coil address 052
053 PMIN_COIL53 State written to Modbus coil address 053
054 PMIN_COIL54 State written to Modbus coil address 054
055 PMIN_COIL55 State written to Modbus coil address 055
056 PMIN_COIL56 State written to Modbus coil address 056
057 PMIN_COIL57 State written to Modbus coil address 057
058 PMIN_COIL58 State written to Modbus coil address 058
059 PMIN_COIL59 State written to Modbus coil address 059
060 PMIN_COIL60 State written to Modbus coil address 060
061 PMIN_COIL61 State written to Modbus coil address 061
062 PMIN_COIL62 State written to Modbus coil address 062
063 PMIN_COIL63 State written to Modbus coil address 063
064 PMIN_COIL64 State written to Modbus coil address 064
Modbus Communication ECM-2



9411300990

Table 8-3. Digital Outputs (Controller #1 Modbus Coil Map)

8-3

Coil

Variable

Description

097

PMOUT_PCOIL97

State available to Modbus coil address 097

098

PMOUT_PCOIL98

State available to Modbus coil address 098

099

PMOUT_PCOIL99

State available to Modbus coil address 099

100

PMOUT_PCOIL100

State available to Modbus coil address 100

101

PMOUT_PCOIL101

State available to Modbus coil address 101

102

PMOUT_PCOIL102

State available to Modbus coil address 102

103

PMOUT_PCOIL103

State available to Modbus coil address 103

104

PMOUT_PCOIL104

State available to Modbus coil address 104

105

PMOUT_PCOIL105

State available to Modbus coil address 105

106

PMOUT_PCOIL106

State available to Modbus coil address 106

107

PMOUT_PCOIL107

State available to Modbus coil address 107

108

PMOUT_PCOIL108

State available to Modbus coil address 108

109

PMOUT_PCOIL109

State available to Modbus coil address 109

110

PMOUT_PCOIL110

State available to Modbus coil address 110

111

PMOUT_PCOIL111

State available to Modbus coil address 111

112

PMOUT_PCOIL112

State available to Modbus coil address 112

113

PMOUT_PCOIL113

State available to Modbus coil address 113

114

PMOUT_PCOIL114

State available to Modbus coil address 114

115

PMOUT_PCOIL115

State available to Modbus coil address 115

116

PMOUT_PCOIL116

State available to Modbus coil address 116

117

PMOUT_PCOIL117

State available to Modbus coil address 117

118

PMOUT_PCOIL118

State available to Modbus coil address 118

119

PMOUT_PCOIL119

State available to Modbus coil address 119

120

PMOUT_PCOIL120

State available to Modbus coil address 120

121

PMOUT_PCOIL121

State available to Modbus coil address 121

122

PMOUT_PCOIL122

State available to Modbus coil address 122

123

PMOUT_PCOIL123

State available to Modbus coil address 123

124

PMOUT_PCOIL124

State available to Modbus coil address 124

125

PMOUT_PCOIL125

State available to Modbus coil address 125

126

PMOUT_PCOIL126

State available to Modbus coil address 126

127

PMOUT_PCOIL127

State available to Modbus coil address 127

128

PMOUT_PCOIL128

State available to Modbus coil address 128

129

PMOUT_PCOIL129

State available to Modbus coil address 129

130

PMOUT_PCOIL130

State available to Modbus coil address 100

131

PMOUT_PCOIL131

State available to Modbus coil address 131

132

PMOUT_PCOIL132

State available to Modbus coil address 132

133

PMOUT_PCOIL133

State available to Modbus coil address 133

134

PMOUT_PCOIL134

State available to Modbus coil address 134

135

PMOUT_PCOIL135

State available to Modbus coil address 135

136

PMOUT_PCOIL136

State available to Modbus coil address 136

137

PMOUT_PCOIL137

State available to Modbus coil address 137

138

PMOUT_PCOIL138

State available to Modbus coil address 138
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Coil Variable Description
139 PMOUT_PCOIL139 State available to Modbus coil address 139
140 PMOUT_PCOIL140 State available to Modbus coil address 140
141 PMOUT_PCOIL141 State available to Modbus coil address 141
142 PMOUT_PCOIL142 State available to Modbus coil address 142
143 PMOUT_PCOIL143 State available to Modbus coil address 143
144 PMOUT_PCOIL144 State available to Modbus coil address 144
145 PMOUT_PCOIL145 State available to Modbus coil address 145
146 PMOUT_PCOIL146 State available to Modbus coil address 146
147 PMOUT_PCOIL147 State available to Modbus coil address 147
148 PMOUT_PCOIL148 State available to Modbus coil address 148
149 PMOUT_PCOIL149 State available to Modbus coil address 149
150 PMOUT_PCOIL150 State available to Modbus coil address 150
151 PMOUT_PCOIL151 State available to Modbus coil address 151
152 PMOUT_PCOIL152 State available to Modbus coil address 152
153 PMOUT_PCOIL153 State available to Modbus coil address 153
154 PMOUT_PCOIL154 State available to Modbus coil address 154
155 PMOUT_PCOIL155 State available to Modbus coil address 155
156 PMOUT_PCOIL156 State available to Modbus coil address 156
157 PMOUT_PCOIL157 State available to Modbus coil address 157
158 PMOUT_PCOIL158 State available to Modbus coil address 158
159 PMOUT_PCOIL159 State available to Modbus coil address 159
160 PMOUT_PCOIL160 State available to Modbus coil address 160
Table 8-4. Status Blocks (Controller #1 Modbus Coil Map)
Coil Variable Description
161 STATSYS_41A_CLOSED 41A excitation breaker closed when TRUE
162 STATSYS_52G_CLOSED 52G generator breaker closed when TRUE
163 STATSYS_AUTO Exciter in AUTO control mode when TRUE
164 STATSYS_MANUAL Exciter in MANUAL control mode when TRUE
165 STATSYS_REMOTE Exciter in REMOTE control when TRUE
166 STATSYS_CHN_CNTL TRUE when this control channel is in control
167 STATSYS_PSS_EN PSS is enabled when TRUE
168 STATSYS_PSS_CNTL PSS is active when TRUE
169 STATSYS_VM_EN Voltage matching feature in enabled when TRUE
170 STATSYS_VM_CMPLT Voltage matching is complete when TRUE
171 STATSYS_SYNC_EN Automatic synchronizer is enabled when TRUE
172 STATSYS_SYNC_ACT Automatic synchronizer is active when TRUE
173 STATSYS_SYNC_VOLT_MATCH Automatic synchronizer has matched voltage within
threshold when TRUE
174 STATSYS_SYNC_FREQ_MATCH Automatic synchronizer has matched frequency within
threshold when TRUE
175 STATSYS_VAR_EN VAR controller (or regulator) is enabled when TRUE
176 STATSYS_VAR_CNTL VAR controller (or regulator) is active when TRUE
177 STATSYS_PF_EN PF controller (or regulator) is enabled when TRUE
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Coil Variable Description
178 STATSYS_PF_CNTL VAR controller (or regulator) is active when TRUE
179 STATSYS_SIM_ON Simulation mode is active when TRUE
180 STATSYS_USB_RDY USB port is ready when TRUE
181 STATSYS_USB_DONE USB port activity is complete when TRUE
182 STATSYS_USB_DISCON USB flash drive safe to remove when TRUE
183 Spare1
184 Spare2
185 Spare3
186 Spare4
187 Spare5
188 Spare6
189 Spare7
190 Spare8
191 Spare9
192 Spare10
193 STATLIM_OELG_PU Generator field OEL picked-up/timing
194 STATLIM_OELG_TIMOUT Generator field OEL timed out
195 STATLIM_OELG_CNTL Generator field OEL in control
196 STATLIM_OELE_PU Exciter field OEL picked-up/timing
197 STATLIM_OELE_TIMOUT Exciter field OEL timed out
198 STATLIM_OELE_CNTL Exciter field OEL in control
199 STATLIM_INST_PU INST limiter picked-up/timing
200 STATLIM_INST_TIMOUT INST limiter timed-out
201 STATLIM_INST_CNTL INST limiter in control
202 STATLIM_MFEL_PU MFEL picked-up/timing
203 STATLIM_MFEL_TIMOUT MFEL timed out
204 STATLIM_MFEL_CNTL MFEL in control
205 STATLIM_OVL_PU OVL picked-up/timing
206 STATLIM_OVL_TIMOUT OVL timed out
207 STATLIM_OVL_CNTL OVL in control
208 STATLIM_UVL_PU UVL picked-up/timing
209 STATLIM_UVL_TIMOUT UVL timed out
210 STATLIM_UVL_CNTL UVL in control
211 STATLIM_HXL_PU HXL picked-up/timing
212 STATLIM_HXL_TIMOUT HXL timed out
213 STATLIM_HXL_CNTL HXL in control
214 STATLIM_VRL_PU VRL picked-up/timing
215 STATLIM_VRL_TIMOUT VRL timed out
216 STATLIM_VRL_CNTL VRL in control
217 STATLIM_MEL_PU MEL picked-up/timing
218 STATLIM_MEL_TIMOUT MEL timed out
219 STATLIM_MEL_CNTL MEL in control
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Coil Variable Description
220 STATLIM_UEL_PU UEL picked-up/timing
221 STATLIM_UEL_TIMOUT UEL timed out
222 STATLIM_UEL_CNTL UEL in control
223 STATLIM_GCL_PU GCL picked-up/timing
224 STATLIM_GCL_TIMOUT GCL timed out
225 STATLIM_GCL_CNTL GCL in control
226 STATLIM_RECAL_CLIP Limiter recalibration input(s) clipped
227 Spare1
228 Spare2
229 Spare3
230 Spare4
231 Spare5
232 Spare6
233 Spare7
234 Spare8
235 Spare9
236 Spare10
237 Spare11
238 Spare12
239 Spare13
240 Spare14
241 STATXFER_OELG_RED Generator field OEL transfer to redundant
242 STATXFER_OELG_MAN Generator field OEL transfer to manual
243 STATXFER_OELE_RED Exciter field OEL transfer to redundant
244 STATXFER_OELE_MAN Exciter field OEL transfer to manual
245 STATXFER_INST_RED INST limiter transfer to redundant
246 STATXFER_INST_MAN INST limiter transfer to manual
247 STATXFER_MFEL_RED MFEL transfer to redundant
248 STATXFER_MFEL_MAN MFEL transfer to manual
249 STATXFER_OVL_RED OVL transfer to redundant
250 STATXFER_OVL_MAN OVL transfer to manual
251 STATXFER_UVL_RED UVL transfer to redundant
252 STATXFER_UVL_MAN UVL transfer to manual
253 STATXFER_HXL_RED HXL transfer to redundant
254 STATXFER_HXL_MAN HXL transfer to manual
255 STATXFER_VRL_RED VRL transfer to redundant
256 STATXFER_VRL_MAN VRL transfer to manual
257 STATXFER_MEL_RED MEL transfer to redundant
258 STATXFER_MEL_MAN MEL transfer to manual
259 STATXFER_UEL_RED UEL transfer to redundant
260 STATXFER_UEL_MAN UEL transfer to manual
261 STATXFER_GCL_RED GCL transfer to redundant
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Coil Variable Description

262 STATXFER_GCL_MAN GCL transfer to manual

263 STATXFER_LOS_RED Loss of sensing transfer to redundant

264 STATXFER_LOS_MAN Loss of sensing transfer to manual

265 STATXFER_XFERDISABLE Transfer to redundant disabled

266 STATXFER_HMIXFERDIS Transfer to redundant via HMI disabled

267 STATXFER_REDNOTRDY Channel not ready for transfer (not ready to accept

control)

268 Spare1

269 Spare2

270 Spare3

271 Spare4

272 Spare5

273 STATALRM_41A_FLCLS 41A failed to close alarm

274 STATALRM_41A_FLOPN 41A failed to open alarm

275 STATALRM_FLD_FLSH Failed to field flash alarm

276 STATALRM_LOS Loss of voltage sensing alarm

277 STATALRM_REGPTFL Loss of regulator PT

278 STATALRM_METPTFL Loss of metering PT

279 STATALRM_VOLT_UNBAL Phase unbalance voltage

280 STATALRM_CUR_UNBAL Phase unbalance of current

281 STATALRM_PSSCLP PSS output clipped at either minimum and maximum

limit alarm

282 STATALRM_PSAC Loss of AC powered power supply

283 STATALRM_PSDC Loss of DC powered power supply

284 STATALRM_MNFLDGND Main field, field to ground alarm

285 STATALRM_EXFLDGND Exciter field, field to ground alarm

286 STATALRM_PPT_TEMP PPT low-level over-temperature alarm

287 STATLARM_PPT_HITEMP PPT high-level over-temperature alarm

288 STATALRM_BRDGALM Bridge alarm (any)

289 STATALRM_BRDGTEMP Bridge over-temperature alarm

290 STATALRM_LBF Loss of both bridge cooling fans

291 STATALRM_USER1 User defined alarm status bit

292 STATARLM_USER2 User defined alarm status bit

293 STATARLM_USER3 User defined alarm status bit

294 Spare1

295 Spare2

296 Spare3

297 Spare4

298 Spare5

299 Spare6

300 Spare7

301 Spare8

302 Spare9
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Coil Variable Description
303 Spare10
304 Spare11
305 STATTRIP_OELG Generator field OEL tripped
306 STATTRIP_OELE Exciter field OEL tripped
307 STATTRIP_INST INST limiter tripped
308 STATTRIP_MFEL MFEL tripped
309 STATTRIP_OVL OVL tripped
310 STATTRIP_UVL UVL tripped
311 STATTRIP_HXL HXL tripped
312 STATTRIP_VRL VRL tripped
313 STATTRIP_MEL MEL tripped
314 STATTRIP_UEL UEL tripped
315 STATTRIP_GCL GCL tripped
316 STATTRIP_FLDCUR_XDCR Loss of field current transducer while in manual trip
317 STATTRIP_DX De-excitation module operated on fault trip
318 STATTRIP_CB Crowbar module operated trip
319 STATTRIP_OTEMP PPT over-temperature trip
320 STATTRIP_ESTOP Emergency stop (86) trip
321 STATTRIP_USER1 User defined trip
322 STATTRIP_USER2 User defined trip
323 STATTRIP_USERS3 User defined trip
324 Spare1
325 Spare2
326 Spare3
327 Spare4
328 Spare5
329 Spare6
330 Spare7
331 Spare8
332 Spare9
333 Spare10
334 Spare11
335 Spare12
336 Spare13
1001 MBIN_COIL1001 State written to Modbus coil address 1001
1002 MBIN_COIL1002 State written to Modbus coil address 1002
1003 MBIN_COIL1003 State written to Modbus coil address 1003
1004 MBIN_COIL1004 State written to Modbus coil address 1004
1005 MBIN_COIL1005 State written to Modbus coil address 1005
1006 MBIN_COIL1006 State written to Modbus coil address 1006
1007 MBIN_COIL1007 State written to Modbus coil address 1007
1008 MBIN_COIL1008 State written to Modbus coil address 1008
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Coil

Variable

Description

1009

MBIN_COIL1009

State written to Modbus coil address 1009

1010

MBIN_COIL1010

State written to Modbus coil address 1010

1011

MBIN_COIL1011

State written to Modbus coil address 1011

1012

MBIN_COIL1012

State written to Modbus coil address 1012

1013

MBIN_COIL1013

State written to Modbus coil address 1013

1014

MBIN_COIL1014

State written to Modbus coil address 1014

1015

MBIN_COIL1015

State written to Modbus coil address 1015

1016

MBIN_COIL1016

State written to Modbus coil address 1016

1017

MBIN_COIL1017

State written to Modbus coil address 1017

1018

MBIN_COIL1018

State written to Modbus coil address 1018

1019

MBIN_COIL1019

State written to Modbus coil address 1019

1020

MBIN_COIL1020

State written to Modbus coil address 1020

1021

MBIN_COIL1021

State written to Modbus coil address 1021

1022

MBIN_COIL1022

State written to Modbus coil address 1022

1023

MBIN_COIL1023

State written to Modbus coil address 1023

1024

MBIN_COIL1024

State written to Modbus coil address 1024

1025

MBIN_COIL1025

State written to Modbus coil address 1025

1026

MBIN_COIL1026

State written to Modbus coil address 1026

1027

MBIN_COIL1027

State written to Modbus coil address 1027

1028

MBIN_COIL1028

State written to Modbus coil address 1028

1029

MBIN_COIL1029

State written to Modbus coil address 1029

1030

MBIN_COIL1030

State written to Modbus coil address 1030

1031

MBIN_COIL1031

State written to Modbus coil address 1031

1032

MBIN_COIL1032

State written to Modbus coil address 1032

1033

MBIN_COIL1033

State written to Modbus coil address 1033

1034

MBIN_COIL1034

State written to Modbus coil address 1034

1035

MBIN_COIL1035

State written to Modbus coil address 1035

1036

MBIN_COIL1036

State written to Modbus coil address 1036

1037

MBIN_COIL1037

State written to Modbus coil address 1037

1038

MBIN_COIL1038

State written to Modbus coil address 1038

1039

MBIN_COIL1039

State written to Modbus coil address 1039

1040

MBIN_COIL1040

State written to Modbus coil address 1040

1041

MBIN_COIL1041

State written to Modbus coil address 1041

1042

MBIN_COIL1042

State written to Modbus coil address 1042

1043

MBIN_COIL1043

State written to Modbus coil address 1043

1044

MBIN_COIL1044

State written to Modbus coil address 1044

1045

MBIN_COIL1045

State written to Modbus coil address 1045

1046

MBIN_COIL1046

State written to Modbus coil address 1046

1047

MBIN_COIL1047

State written to Modbus coil address 1047

1048

MBIN_COIL1048

State written to Modbus coil address 1048

1049

MBIN_COIL1049

State written to Modbus coil address 1049

1050

MBIN_COIL1050

State written to Modbus coil address 1050
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1051 MBIN_COIL1051 State written to Modbus coil address 1051
1052 MBIN_COIL1052 State written to Modbus coil address 1052
1053 MBIN_COIL1053 State written to Modbus coil address 1053
1054 MBIN_COIL1054 State written to Modbus coil address 1054
1055 MBIN_COIL1055 State written to Modbus coil address 1055
1056 MBIN_COIL1056 State written to Modbus coil address 1056
1057 MBIN_COIL1057 State written to Modbus coil address 1057
1058 MBIN_COIL1058 State written to Modbus coil address 1058
1059 MBIN_COIL1059 State written to Modbus coil address 1059
1060 MBIN_COIL1060 State written to Modbus coil address 1060
1061 MBIN_COIL1061 State written to Modbus coil address 1061
1062 MBIN_COIL1062 State written to Modbus coil address 1062
1063 MBIN_COIL1063 State written to Modbus coil address 1063
1064 MBIN_COIL1064 State written to Modbus coil address 1064

Controller #1 Modbus™ Holding Registers

Table 8-5 through Table 8-7 list the Modbus holding registers for Controller #1. The same holding
registers are used for Controllers #3 and #5 (when present).

Table 8-5. Analog Inputs (Controller #1 Modbus Holding Registers)

Register Variable Description

40001 PMIN_01 Value written to Modbus holding registers 40001 and
40002 40002

40003 PMIN_02 Value written to Modbus holding registers 40003 and
40004 40004

40005 PMIN_03 Value written to Modbus holding registers 40005 and
40006 40006

40007 PMIN_04 Value written to Modbus holding registers 40007 and
40008 40008

40009 PMIN_05 Value written to Modbus holding registers 40009 and
40010 40010

40011 PMIN_06 Value written to Modbus holding registers 40011 and
40012 40012

40013 PMIN_07 Value written to Modbus holding registers 40013 and
40014 40014

40015 PMIN_08 Value written to Modbus holding registers 40015 and
40016 40016

40017 PMIN_09 Value written to Modbus holding registers 40017 and
40018 40018

40019 PMIN_10 Value written to Modbus holding registers 40019 and
40020 40020

40021 PMIN_11 Value written to Modbus holding registers 40021 and
40022 40022

40023 PMIN_12 Value written to Modbus holding registers 40023 and
40024 40024

40025 PMIN_13 Value written to Modbus holding registers 40025 and
40026 40026
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Register Variable Description
40027 PMIN_14 Value written to Modbus holding registers 40027 and
40028 40028
40029 PMIN_15 Value written to Modbus holding registers 40029 and
40030 40030
40031 PMIN_16 Value written to Modbus holding registers 40031 and
40032 40032
40033 PMIN_17 Value written to Modbus holding registers 40033 and
40034 40034
40035 PMIN_18 Value written to Modbus holding registers 40035 and
40036 40036
40037 PMIN_19 Value written to Modbus holding registers 40037 and
40038 40038
40039 PMIN_20 Value written to Modbus holding registers 40039 and
40040 40040

Table 8-6. Analog Outputs (Controller #1 Modbus Holding Registers)
Register Variable Description
40041 PMOUT_P21 Value available at Modbus holding registers 40041 and
40042 40042
40043 PMOUT_P22 Value available at Modbus holding registers 40043 and
40044 40044
40045 PMOUT_P23 Value available at Modbus holding registers 40045 and
40046 40046
40047 PMOUT_P24 Value available at Modbus holding registers 40047 and
40048 40048
40049 PMOUT_P25 Value available at Modbus holding registers 40049 and
40050 40050
40051 PMOUT_P26 Value available at Modbus holding registers 40051 and
40052 40052
40053 PMOUT_P27 Value available at Modbus holding registers 40053 and
40054 40054
40055 PMOUT_P28 Value available at Modbus holding registers 40055 and
40056 40056
40057 PMOUT_P29 Value available at Modbus holding registers 40057 and
40058 40058
40059 PMOUT_P30 Value available at Modbus holding registers 40059 and
40060 40060
40061 PMOUT_P31 Value available at Modbus holding registers 40061 and
40062 40062
40063 PMOUT_P32 Value available at Modbus holding registers 40063 and
40064 40064
40065 PMOUT_P33 Value available at Modbus holding registers 40065 and
40066 40066
40067 PMOUT_P34 Value available at Modbus holding registers 40067 and
40068 40068
40069 PMOUT_P35 Value available at Modbus holding registers 40069 and
40070 40070
40071 PMOUT_P36 Value available at Modbus holding registers 40071 and
40072 40072
40073 PMOUT_P37 Value available at Modbus holding registers 40073 and
40074 40074
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Register Variable Description

40075 PMOUT_P38 Value available at Modbus holding registers 40075 and
40076 40076

40077 PMOUT_P39 Value available at Modbus holding registers 40077 and
40078 40078

40079 PMOUT_P40 Value available at Modbus holding registers 40079 and
40080 40080

40081 PMOUT_P41 Value available at Modbus holding registers 40081 and
40082 40082

40083 PMOUT_P42 Value available at Modbus holding registers 40083 and
40084 40084

40085 PMOUT_P43 Value available at Modbus holding registers 40085 and
40086 40086

40087 PMOUT_P44 Value available at Modbus holding registers 40087 and
40088 40088

40089 PMOUT_P45 Value available at Modbus holding registers 40089 and
40090 40090

40091 PMOUT_P46 Value available at Modbus holding registers 40091 and
40092 40092

40093 PMOUT_P47 Value available at Modbus holding registers 40093 and
40094 40094

40095 PMOUT_P48 Value available at Modbus holding registers 40095 and
40096 40096

40097 PMOUT_P49 Value available at Modbus holding registers 40097 and
40098 40098

40099 PMOUT_P50 Value available at Modbus holding registers 40099 and
40100 40100

40101 PMOUT_P51 Value available at Modbus holding registers 40101 and
40102 40102

40103 PMOUT_P52 Value available at Modbus holding registers 40103 and
40104 40104

40105 PMOUT_P53 Value available at Modbus holding registers 40105 and
40106 40106

40107 PMOUT_P54 Value available at Modbus holding registers 40107 and
40108 40108

40109 PMOUT_P55 Value available at Modbus holding registers 40109 and
40110 40110

40111 PMOUT_P56 Value available at Modbus holding registers 40111 and
40112 40112

40113 PMOUT_P57 Value available at Modbus holding registers 40113 and
40114 40114

40115 PMOUT_P58 Value available at Modbus holding registers 40115 and
40116 40116

40117 PMOUT_P59 Value available at Modbus holding registers 40117 and
40118 40118

40119 PMOUT_P60 Value available at Modbus holding registers 40119 and
40120 40120

40121 PMOUT_P61 Value available at Modbus holding registers 40121 and
40122 40122

40123 PMOUT_P62 Value available at Modbus holding registers 40123 and
40124 40124
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40125 PMOUT_P63 Value available at Modbus holding registers 40125 and
40126 40126
40127 PMOUT_P64 Value available at Modbus holding registers 40127 and
40128 40128
40129 PMOUT_P65 Value available at Modbus holding registers 40129 and
40130 40130
40131 PMOUT_P66 Value available at Modbus holding registers 40131 and
40132 40132
40133 PMOUT_P67 Value available at Modbus holding registers 40133 and
40134 40134
40135 PMOUT_P68 Value available at Modbus holding registers 40135 and
40136 40136
40137 PMOUT_P69 Value available at Modbus holding registers 40137 and
40138 40138
40139 PMOUT_P70 Value available at Modbus holding registers 40139 and
40140 40140
Table 8-7. Metering Blocks (Controller #1 Modbus Holding Registers)
Register Variable Description
40141 METGEN_VOLTAGE Per unit generator voltage magnitude
40142
40143 METGEN_CURRENT Per unit generator current magnitude
40144
40145 METGEN_MW Generator mega-Watt magnitude
40146
40147 METGEN_MVAR Generator mega-VAR magnitude
40148
40149 METGEN_MVA Generator mega-VA magnitude
40150
40151 METGEN_PF Generator power factor
40152
40153 METGEN_FREQ Generator frequency
40154
40155 METGEN_BASEVOLT Generator per-unit base voltage
40156
40157 METGEN_BASECUR Generator per-unit base current
40158
40159 METGEN_BASEMVA Generator pre-unit base MVA
40160
40161 Spare1
40162
40163 Spare2
40164
40165 Spare3
40166
40167 Spare4
40168
40169 Spare5
40170
40171 Spare6
40172
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40173 METMNFLD_VOLT Per unit main field voltage magnitude
40174
40175 METMNFLD_CURRENT Per unit main field current magnitude
40176
40177 METMNFLD_TEMP Main field temperature
40178
40179 METMNFLD_RES Calculated main field resistance
40180
40181 METMNFLD_GNDRESMIN Calculated maximum main field to ground resistance
40182
40183 METMNFLD_GNDREDMAX Calculated minimum main field to ground resistance
40184
40185 METMNFLD_BASEVOLT Main field per-unit base voltage
40186
40187 METMNFLD_BASECUR Main field per-unit base current
40188
40189 METEXFLD_VOLT Per unit exciter field voltage magnitude
40190
40191 METEXFLD_CURRENT Per unit exciter field current magnitude
40192
40193 METEXFLD_TEMP Exciter field temperature
40194
40195 METEXFLD_RES Calculated exciter field resistance
40196
40197 METEXFLD_GNDRESMIN Calculated maximum exciter field to ground resistance
40198
40199 METEXFLD_GNDREDMAX Calculated minimum exciter field to ground resistance
40200
40201 METEXFLD_BASEVOLT Exciter field per-unit base voltage
40202
40203 METEXFLD_BASECUR Exciter field per-unit base current
40204
40205 METADJ_ACREF Reference level of AC voltage adjuster
40206
40207 METADJ_ACPOS Travel (position) indication of AC voltage adjuster
40208
40209 METADJ_ACERR Error signal of AC voltage regulator
40210
40211 METADJ_MANREF Reference level of Manual adjuster
40212
40213 METADJ_MANPOS Travel (position) indication of manual adjuster
40214
40215 METADJ_MANERR Error signal of manual regulator
40216
40217 METADJ_VARREF Reference level of VAR adjuster
40218
40219 METADJ_VARPOS Travel (position) indication of VAR adjuster
40220
40221 METADJ_VARERR Error signal of VAR controller (or regulator)
40222
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Register Variable Description
40223 METADJ_PFREF Reference level of PF adjuster
40224
40225 METADJ_PFPOS Travel (position) indication of PR adjuster
40226
40227 METADJ_PFERR Error signal of PR controller (or regulator)
40228
40229 METADJ_AMBAL Difference between operating points of Manual and Auto
40230 control modes
40231 METADJ_TRKERR Difference between operating points of Main and
40232 Redundant control channels
40233 Spare1
40234
40235 Spare2
40236
40237 METLIM_OEL1_OUT Per unit output of exciter field OEL block
40238
40239 METLIM_OEL2_OUT Per unit output of generator field OEL block
40240
40241 METLIM_INS_OUT Per unit output of INS block
40242
40243 METLIM_MFEL_OUT Per unit output of MFEL block
40244
40245 METLIM_HXL_OUT Per unit output of HXL block
40246
40247 METLIM_OVL_OUT Per unit output of OVL block
40248
40249 METLIMT_UVL_OUT Per unit output of UVL block
40250
40251 METLIM_UEL_OUT Per unit output of UEL block
40252
40253 METLIM_MEL_OUT Per unit output of MEL block
40254
40255 METLIM_GCL_OUT Per unit output of GCL block
40256
40257 METLIM_VRL_OUT Per unit output of VRL block
40258
40259 METLIM_PSS_OUT Per unit output of PSS block
40260
40261 METLIM_PSS_DELTA_SPD Delta speed input to PSS
40262
40263 METLIM_PSS_COMP_SPD Compensated speed signal for PSS
40264
40265 METLIM_COMPTEMP Cooling air temperature used to compensate various
40266 limiters
40267 METLIM_COMPPRES Hydrogen pressure level used to compensate various
40268 limiters
40269 METSYNC_GENVOLT Per unit generator voltage magnitude
40270
40271 METSYNC_GENFREQ Generator frequency
40272
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40273 METSYNC_BUSVOLT Per unit bus voltage magnitude
40274
40275 METSYNC_BUSFREQ Bus frequency
40276
40277 METSYNC_VOLTDIF Difference between bus and generator voltage (=
40278 BUSVOLT-GENVOLT)
40279 METSYNC_SPDDIF Difference between generator and bus frequency (=
40280 BUSFREQ-GENFREQ)
40281 METSYNC_PHSDIF Difference between generator and bus voltage phase
40282 angle (=BUS_angle-GEN_ angle)
40283 Spare1
40284
40285 METPPT_VOLT Per unit PPT secondary voltage magnitude
40286
40287 METPPT_PRICUR Per unit PPT primary current magnitude
40288
40289 METPPT_SECCUR Per unit PPT secondary current magnitude
40290
40291 METPPT_AVGTEMP PPT average winding temperature
40292
40293 METPPT_PHATEMP PPT phase-A winding temperature
40294
40295 METPPT_PHBTEMP PPT phase-B winding temperature
40296
40297 METPPT_PHCTEMP PPT phase-C winding temperature
40298
40299 METPPT_BASEVOLT Exciter PPT per-unit base voltage
40300
40301 METPPT_BASEPRICUR Exciter PPT per-unit base primary current
40302
40303 METPPT_BASESECCUR Exciter PPT per-unit base secondary current
40304
40305 Spare1
40306
40307 Spare2
40308
40309 Spare3
40310
40311 Spare4
40312
40313 Spare5
40314
40315 Spare6
40316
40317 METGSU_VOLT Per unit generator step-up transformer voltage
40318 magnitude
40319 METGSU_CUR Per unit generator step-up transformer current
40320 magnitude
40321 METGSU_MW Generator step-up transformer mega-Watt magnitude
40322
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40323 METGSU_MVAR Generator step-up transformer mega-VAR magnitude
40324
40325 METGSU_MVA Generator step-up transformer mega-VA magnitude
40326
40327 METGSU_PF Generator step-up transformer power factor
40328
40329 METGSU_FREQ Generator step-up transformer frequency
40330
40331 METGSU_BASEVOLT Generator step-up transformer per-unit base voltage
40332
40333 METGSU_BASECUR Generator step-up transformer per-unit base current
40334
40335 METGSU_BASEMVA Generator step-up transformer pre-unit base MVA
40336
40337 Spare1
40338
40339 Spare2
40340
40341 Spare3
40342
40343 Spare4
40344
40345 Spare5
40346
40347 Spare6
40348
40349 METOTHER_REGPTMAG Per unit voltage magnitude of “regulator” PT inputs
40350
40351 METOTHER_METPTMAG Per unit voltage magnitude of “metering” PT inputs
40352
40353 METOTHER_REGOUT Control signal of active regulator mode
40354
40355 METOTHER_PIDINPUT Error signal applied to input of main PID control loop
40356
40357 METOTHER_FIRCMD Firing command
40358
40359 METOTHER_PHAPTDIF Difference between phase-A voltage input and average
40360 voltage signal
40361 METOTHER_PHBPTDIF Difference between phase-B voltage input and average
40362 voltage signal
40363 METOTHER_PHCPTDIF Difference between phase-C voltage input and average
40364 voltage signal
40365 METOTHER_PHACTDIF Difference between phase-A current input and average
40366 current signal
40367 METOTHER_PHBCTDIF Difference between phase-B current input and average
40368 current signal
40369 METOTHER_PHCCTDIF Difference between phase-C current input and average
40370 current signal
40371 METOTHER_USER1 User defined metering signal
40372
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Register Variable Description

40373 METOTHER_USER2 User defined metering signal

40374

40375 METOTHER_USER3 User defined metering signal

40376

40377 Spare1

40378

40379 Spare2

40380

41001 MBIN_1001 Value written to Modbus holding registers 41001 and
41002 41002

41001 MBIN_1001 Value written to Modbus holding registers 41001 and
41002 41002

41003 MBIN_1002 Value written to Modbus holding registers 41003 and
41004 41004

41005 MBIN_1003 Value written to Modbus holding registers 41005 and
41006 41006

41007 MBIN_1004 Value written to Modbus holding registers 41007 and
41008 41008

41009 MBIN_1005 Value written to Modbus holding registers 41009 and
41010 41010

41011 MBIN_1006 Value written to Modbus holding registers 41011 and
41012 41012

41013 MBIN_1007 Value written to Modbus holding registers 41013 and
41014 41014

41015 MBIN_1008 Value written to Modbus holding registers 41015 and
41016 41016

41017 MBIN_1009 Value written to Modbus holding registers 41017 and
41018 41018

41019 MBIN_1010 Value written to Modbus holding registers 41019 and
41020 41020

41021 MBIN_1011 Value written to Modbus holding registers 41021 and
41022 41022

41023 MBIN_1012 Value written to Modbus holding registers 41023 and
41024 41024

41025 MBIN_1013 Value written to Modbus holding registers 41025 and
41026 41026

41027 MBIN_1014 Value written to Modbus holding registers 41027 and
41028 41028

41029 MBIN_1015 Value written to Modbus holding registers 41029 and
41030 41030

41031 MBIN_1016 Value written to Modbus holding registers 41031 and
41032 41032

41033 MBIN_1017 Value written to Modbus holding registers 41033 and
41034 41034

41035 MBIN_1018 Value written to Modbus holding registers 41035 and
41036 41036

41037 MBIN_1019 Value written to Modbus holding registers 41037 and
41038 41038

41039 MBIN_1020 Value written to Modbus holding registers 41039 and
41040 41040
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Controller #2 Modbus™ Coil Map

8-19

Table 8-8 through Table 8-24 list the Modbus coil map for Controller #2. The same coil map is used for

Controllers #4 and #6 (when present).

Table 8-8. Field Transducer Input Block (Controller #2 Modbus Coil Map)

Coil Variable Description
001-048 SPARE
049 BRG8_LINK_ALM Bridge 8 fiber optic link alarm
050 BRGO_LINK_ALM Bridge 9 fiber optic link alarm
051 BRGA_LINK_ALM Bridge A fiber optic link alarm
052 BRGB_LINK_ALM Bridge B fiber optic link alarm
053 BRGC_LINK_ALM Bridge C fiber optic link alarm
054 BRGD_LINK_ALM Bridge D fiber optic link alarm
055 BRGE_LINK_ALM Bridge E fiber optic link alarm
056 BRGF_LINK_ALM Bridge F fiber optic link alarm
057 BRGO_LINK_ALM Bridge 0 fiber optic link alarm
058 BRG1_LINK_ALM Bridge 1 fiber optic link alarm
059 BRG2_LINK_ALM Bridge 2 fiber optic link alarm
060 BRG3_LINK_ALM Bridge 3 fiber optic link alarm
061 BRG4_LINK_ALM Bridge 4 fiber optic link alarm
062 BRG5_LINK_ALM Bridge 5 fiber optic link alarm
063 BRG6_LINK_ALM Bridge 6 fiber optic link alarm
064 BRG7_LINK_ALM Bridge 7 fiber optic link alarm
065 FLDTRN_F7_BAD FLDTRN: U35 counter out of range
066 FLDTRN_F6_BAD FLDTRN: U29 counter out of range
067 FLDTRN_F5_BAD FLDTRN: U31 counter out of range
068 FLDTRN_F4_BAD FLDTRN: U27 counter out of range
069 FLDTRN_F3_BAD FLDTRN: U28 counter out of range
070 FLDTRN_F2_BAD FLDTRN: U19 counter out of range
071 FLDTRN_F1_BAD FLDTRN: U22 counter out of range
072 PLL_NOT_LOCKED PLL not locked
073-077 SPARE
078 FLDTRN_F10_BAD FLDTRN: U38 counter out of range
079 FLDTRN_F9_BAD FLDTRN: U39 counter out of range
080 FLDTRN_F8 BAD FLDTRN: U33 counter out of range
081-128 SPARE

Table 8-9. Bridge 0 (Controller #2 Modbus Coil Map)

Coil Variable Description
129 SPARE
130 IN_EXECUTE_STATE:
131 BRG_RUN_ENABLED: LATCH when ON_CMD received
132 BRG_NOT_READY_FB: WORKING
133 BRG_TRP_REQ_FB: LATCH for trip brg trip req
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Coil Variable Description

134 BRG_TRP_FB: Bridge is tripped

135 BRG_ALM_FB: Bridge has a alarm

136 BRG_RUN_FB: Bridge is running

137-140 SPARE

141 DIGIN_IN4_FB: DIG_IN block feedbacks input 4

142 DIGIN_IN3_FB: DIG_IN block feedbacks input 3

143 DIGIN_IN2_FB: DIG_IN block feedbacks input 2

144 DIGIN_IN1_FB: DIG_IN block feedbacks input 1

145 BLKS_NOT_EXECUTING: Should be set in all states except exe and running

146 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

147 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

148 IBR_NOT_ZERO: Pfc;sitive of Negative bridge current not zero with bridge
o

149 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched

150 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched

151 DC_STUCK_CLOSED: DC breaker stuck closed - Latched

152 DC_STUCK_OPEN: DC breaker stuck open - Latched

153 CSAN: CONDUCTION SENSOR PHASE A NEGATIVE NOT
CONDUCTING

154 CSAP: CONDUCTION SENSOR PHASE A POSITIVE NOT
CONDUCTING

155 SCRCN: SCR CN disabled on Hi Temp

156 SCRCP: SCR CP disabled on Hi Temp

157 SCRBN: SCR BN disabled on Hi Temp

158 SCRBP: SCR BP disabled on Hi Temp

159 SCRAN: SCR AN disabled on Hi Temp

160 SCRAP: SCR AP disabled on Hi Temp

161 BAD_SS: BAD STATE SELECT INPUT

162 CSLINEC: C PHASE CONDUCTION SENSOR FAILED

163 CSLINEB: B PHASE CONDUCTION SENSOR FAILED

164 CSLINEA: A PHASE CONDUCTION SENSOR FAILED

165 CSCN: CONDUCTION SENSOR PHASE C NEGATIVE NOT
CONDUCTING

166 CSCP: CONDUCTION SENSOR PHASE C POSITIVE NOT
CONDUCTING

167 CSBN: CONDUCTION SENSOR PHASE B NEGATIVE NOT
CONDUCTING

168 CSBP: CONDUCTION SENSOR PHASE B POSITVE NOT
CONDUCTING

169 SCRAN_LTEMP: PHASE A NEGATIVE HEAT SINK LOW TEMP ALARM

170 SCRAP_HTEMP: PHASE A POSITIVE HEAT SINK HI TEMP ALARM

171 SCRAP_LTEMP: PHASE A POSITIVE HEAT SINK LOW TEMP ALARM

172 AIRTHI: BRIDGE AIR TEMPERATURE IS TOO HI
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173 FAN_FB_ALM: FAN FEED BACK NOT PRESENT

174 LOSS OF COOLING HEATSINKS ABOVE LOW THRESHOLD AND AIR
ABOVE THRESHOLD

175 SPARE

176 ALM_BRG_TRP_REQ_FB BRIDGE IS TRIPPED - THIS BIT MUST BE CLEARED
TO RUN AGAIN

177 SCRCN_LTEMP: PHASE C NEGATIVE HEAT SINK LOW TEMP ALARM

178 SCRCP_HTEMP: PHASE C POSITIVE HEAT SINK HI TEMP ALARM

179 SCRCP_LTEMP: PHASE C POSITIVE HEAT SINK LOW TEMP ALARM

180 SCRBN_HTEMP: PHASE B NEGATIVE HEAT SINK HI TEMP ALARM

181 SCRBN_LTEMP: PHASE B NEGATIVE HEAT SINK LOW TEMP ALARM

182 SCRBP_HTEMP: PHASE B POSITIVE HEAT SINK HI TEMP ALARM

183 SCRBP_LTEMP: PHASE B POSITIVE HEAT SINK LOW TEMP ALARM

184 SCRAN_HTEMP: PHASE A NEGATIVE HEAT SINK LOW TEMP ALARM

185 RTD4_OPEN: RTD #4 IS OPEN

186 RTD3_SHORT: RTD #3 IS SHORT

187 RTD3_OPEN: RTD #3 IS OPEN

188 RTD2_SHORT: RTD #2 IS SHORT

189 RTD2_OPEN: RTD #2 IS OPEN

190 RTD1_SHORT: RTD #1 IS SHORT

191 RTD1_OPEN: RTD #1 IS OPEN

192 SCRCN_HTEMP: PHASE C NEGATIVE HEAT SINK HI TEMP ALARM

193 BRG_LINK_ALARM: BRIDGE LINK BAD

194 RTD7_SHORT: RTD #7 1S SHORT

195 RTD7_OPEN: RTD #7 IS OPEN

196 RTD6_SHORT: RTD #6 IS SHORT

197 RTD6_OPEN: RTD #6 IS OPEN

198 RTD5_SHORT: RTD #5 IS SHORT

199 RTD5_OPEN: RTD #5 IS OPEN

200 RTD4_SHORT: RTD #4 1S OPEN

201 SPARE:

202 FUSE_LC OPEN LINE OR FUSE PHASE C

203 FUSE_LB OPEN LINE OR FUSE PHASE B

204 FUSE_LA OPEN LINE OR FUSE PHASE A

205 VCO_FV4: F_TO_V4 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)

206 VCO_FVa3: F_TO_V3 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)

207 VCO_FV2: F_TO_V2 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)

208 VCO_FV1: F_TO_V1 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)

209 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On

210 MAIN_FAN_STUCK_ON: Main Fan Stuck On

ECM-2

Modbus Communication




8-22 9411300990
Coil Variable Description

211 BACKUP_FAN_NOT_ON: Backup Fan Not On

212 MAIN_ON_FAN_NOT_ON: Main Fan Not On

213 XFER_TO_MAIN_FAN: Transfer to Main Fan

214 XFER_TO_BACKUP_FAN: Transfer to Backup Fan

215-224 SPARE:

Table 8-10. Bridge 1 (Controller #2 Modbus Coil Map)
Coil Variable Description

225 SPARE

226 IN_EXECUTE_STATE:

227 BRG_RUN_ENABLED: LATCH when ON_CMD received

228 BRG_NOT_READY_FB: WORKING

229 BRG_TRP_REQ_FB: LATCH for trip brg trip req

230 BRG_TRP_FB: Bridge is tripped

231 BRG_ALM_FB: Bridge has a alarm

232 BRG_RUN_FB: Bridge is running

233-236 SPARE

237 DIGIN_IN4_FB: DIG_IN block feedbacks input 4

238 DIGIN_IN3_FB: DIG_IN block feedbacks input 3

239 DIGIN_IN2_FB: DIG_IN block feedbacks input 2

240 DIGIN_IN1_FB: DIG_IN block feedbacks input 1

241 BLKS_NOT_EXECUTING: Should be set in all states except exe and running

242 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

243 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

244 IBR_NOT_ZERO: Pfc;sitive of Negative bridge current not zero with bridge
o)

245 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched

246 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched

247 DC_STUCK_CLOSED: DC breaker stuck closed - Latched

248 DC_STUCK_OPEN: DC breaker stuck open - Latched

249 CSAN: CONDUCTION SENSOR PHASE A NEGATIVE NOT
CONDUCTING

250 CSAP: CONDUCTION SENSOR PHASE A POSITIVE NOT
CONDUCTING

251 SCRCN: SCR CN disabled on Hi Temp

252 SCRCP: SCR CP disabled on Hi Temp

253 SCRBN: SCR BN disabled on Hi Temp

254 SCRBP: SCR BP disabled on Hi Temp

255 SCRAN: SCR AN disabled on Hi Temp

256 SCRAP: SCR AP disabled on Hi Temp

257 BAD_SS: BAD STATE SELECT INPUT

258 CSLINEC: C PHASE CONDUCTION SENSOR FAILED
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259 CSLINEB: B PHASE CONDUCTION SENSOR FAILED

260 CSLINEA: A PHASE CONDUCTION SENSOR FAILED

261 CSCN: CONDUCTION SENSOR PHASE C NEGATIVE NOT
CONDUCTING

262 CSCP: CONDUCTION SENSOR PHASE C POSITIVE NOT
CONDUCTING

263 CSBN: CONDUCTION SENSOR PHASE B NEGATIVE NOT
CONDUCTING

264 CSBP: CONDUCTION SENSOR PHASE B POSITVE NOT
CONDUCTING

265 SCRAN_LTEMP: PHASE A NEGATIVE HEAT SINK LOW TEMP ALARM

266 SCRAP_HTEMP: PHASE A POSITIVE HEAT SINK HI TEMP ALARM

267 SCRAP_LTEMP: PHASE A POSITIVE HEAT SINK LOW TEMP ALARM

268 AIRTHI: BRIDGE AIR TEMPERATURE IS TOO HI

269 FAN_FB_ALM: FAN FEED BACK NOT PRESENT

270 LOSS OF COOLING HEATSINKS ABOVE LOW THRESHOLD AND AIR
ABOVE THRESHOLD

271 SPARE

272 ALM_BRG_TRP_REQ_FB BRIDGE IS TRIPPED - THIS BIT MUST BE CLEARED
TO RUN AGAIN

273 SCRCN_LTEMP: PHASE C NEGATIVE HEAT SINK LOW TEMP ALARM

274 SCRCP_HTEMP: PHASE C POSITIVE HEAT SINK HI TEMP ALARM

275 SCRCP_LTEMP: PHASE C POSITIVE HEAT SINK LOW TEMP ALARM

276 SCRBN_HTEMP: PHASE B NEGATIVE HEAT SINK HI TEMP ALARM

277 SCRBN_LTEMP: PHASE B NEGATIVE HEAT SINK LOW TEMP ALARM

278 SCRBP_HTEMP: PHASE B POSITIVE HEAT SINK HI TEMP ALARM

279 SCRBP_LTEMP: PHASE B POSITIVE HEAT SINK LOW TEMP ALARM

280 SCRAN_HTEMP: PHASE A NEGATIVE HEAT SINK LOW TEMP ALARM

281 RTD4_OPEN: RTD #4 1S OPEN

282 RTD3_SHORT: RTD #3 IS SHORT

283 RTD3_OPEN: RTD #3 IS OPEN

284 RTD2_SHORT: RTD #2 IS SHORT

285 RTD2_OPEN: RTD #2 IS OPEN

286 RTD1_SHORT: RTD #1 IS SHORT

287 RTD1_OPEN: RTD #1 IS OPEN

288 SCRCN_HTEMP: PHASE C NEGATIVE HEAT SINK HI TEMP ALARM

289 BRG_LINK_ALARM: BRIDGE LINK BAD

290 RTD7_SHORT: RTD #7 1S SHORT

291 RTD7_OPEN: RTD #7 IS OPEN

292 RTD6_SHORT: RTD #6 IS SHORT

293 RTD6_OPEN: RTD #6 IS OPEN

294 RTD5_SHORT: RTD #5 IS SHORT

295 RTD5_OPEN: RTD #5 IS OPEN

296 RTD4_SHORT: RTD #4 IS OPEN
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297 spare
298 FUSE_LC OPEN LINE OR FUSE PHASE C
299 FUSE_LB OPEN LINE OR FUSE PHASE B
300 FUSE_LA OPEN LINE OR FUSE PHASE A
301 VCO_FV4: F_TO_V4 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)
302 VCO_FV3: F_TO_V3 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)
303 VCO_FV2: F_TO_V2 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)
304 VCO_FV1: F_TO_V1 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)
305 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On
306 MAIN_FAN_STUCK_ON: Main Fan Stuck On
307 BACKUP_FAN_NOT_ON: Backup Fan Not On
308 MAIN_ON_FAN_NOT_ON: Main Fan Not On
309 XFER_TO_MAIN_FAN: Transfer to Main Fan
310 XFER_TO_BACKUP_FAN: Transfer to Backup Fan
311-320 SPARE:
Table 8-11. Bridge 2 (Controller #2 Modbus Coil Map)
Coil Variable Description
321 SPARE
322 IN_EXECUTE_STATE:
323 BRG_RUN_ENABLED: LATCH when ON_CMD received
324 BRG_NOT_READY_FB: WORKING
325 BRG_TRP_REQ_FB: LATCH for trip brg trip req
326 BRG_TRP_FB: Bridge is tripped
327 BRG_ALM_FB: Bridge has a alarm
328 BRG_RUN_FB: Bridge is running
329-332 SPARE
333 DIGIN_IN4_FB: DIG_IN block feedbacks input 4
334 DIGIN_IN3_FB: DIG_IN block feedbacks input 3
335 DIGIN_IN2_FB: DIG_IN block feedbacks input 2
336 DIGIN_IN1_FB: DIG_IN block feedbacks input 1
337 BLKS_NOT_EXECUTING: Should be set in all states except exe and running
338 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing
339 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing
340 IBR_NOT_ZERO: Pfc;sitive of Negative bridge current not zero with bridge
o)
341 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched
342 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched
343 DC_STUCK_CLOSED: DC breaker stuck closed - Latched
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344 DC_STUCK_OPEN: DC breaker stuck open - Latched

345 CSAN: CONDUCTION SENSOR PHASE A NEGATIVE NOT
CONDUCTING

346 CSAP: CONDUCTION SENSOR PHASE A POSITIVE NOT
CONDUCTING

347 SCRCN: SCR CN disabled on Hi Temp

348 SCRCP: SCR CP disabled on Hi Temp

349 SCRBN: SCR BN disabled on Hi Temp

350 SCRBP: SCR BP disabled on Hi Temp

351 SCRAN: SCR AN disabled on Hi Temp

352 SCRAP: SCR AP disabled on Hi Temp

353 BAD_SS: BAD STATE SELECT INPUT

354 CSLINEC: C PHASE CONDUCTION SENSOR FAILED

355 CSLINEB: B PHASE CONDUCTION SENSOR FAILED

356 CSLINEA: A PHASE CONDUCTION SENSOR FAILED

357 CSCN: CONDUCTION SENSOR PHASE C NEGATIVE NOT
CONDUCTING

358 CSCFP: CONDUCTION SENSOR PHASE C POSITIVE NOT
CONDUCTING

359 CSBN: CONDUCTION SENSOR PHASE B NEGATIVE NOT
CONDUCTING

360 CSBP: CONDUCTION SENSOR PHASE B POSITVE NOT
CONDUCTING

361 SCRAN_LTEMP: PHASE A NEGATIVE HEAT SINK LOW TEMP ALARM

362 SCRAP_HTEMP: PHASE A POSITIVE HEAT SINK HI TEMP ALARM

363 SCRAP_LTEMP: PHASE A POSITIVE HEAT SINK LOW TEMP ALARM

364 AIRTHI: BRIDGE AIR TEMPERATURE IS TOO HI

365 FAN_FB_ALM: FAN FEED BACK NOT PRESENT

366 LOSS OF COOLING HEATSINKS ABOVE LOW THRESHOLD AND AIR
ABOVE THRESHOLD

367 SPARE

368 ALM_BRG_TRP_REQ_FB BRIDGE IS TRIPPED - THIS BIT MUST BE CLEARED
TO RUN AGAIN

369 SCRCN_LTEMP: PHASE C NEGATIVE HEAT SINK LOW TEMP ALARM

370 SCRCP_HTEMP: PHASE C POSITIVE HEAT SINK HI TEMP ALARM

371 SCRCP_LTEMP: PHASE C POSITIVE HEAT SINK LOW TEMP ALARM

372 SCRBN_HTEMP: PHASE B NEGATIVE HEAT SINK HI TEMP ALARM

373 SCRBN_LTEMP: PHASE B NEGATIVE HEAT SINK LOW TEMP ALARM

374 SCRBP_HTEMP: PHASE B POSITIVE HEAT SINK HI TEMP ALARM

375 SCRBP_LTEMP: PHASE B POSITIVE HEAT SINK LOW TEMP ALARM

376 SCRAN_HTEMP: PHASE A NEGATIVE HEAT SINK LOW TEMP ALARM

377 RTD4_OPEN: RTD #4 1S OPEN

378 RTD3_SHORT: RTD #3 IS SHORT

379 RTD3_OPEN: RTD #3 IS OPEN

380 RTD2_SHORT: RTD #2 IS SHORT
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381 RTD2_OPEN: RTD #2 IS OPEN

382 RTD1_SHORT: RTD #1 IS SHORT

383 RTD1_OPEN: RTD #1 IS OPEN

384 SCRCN_HTEMP: PHASE C NEGATIVE HEAT SINK HI TEMP ALARM

385 BRG_LINK_ALARM: BRIDGE LINK BAD

386 RTD7_SHORT: RTD #7 1S SHORT

387 RTD7_OPEN: RTD #7 IS OPEN

388 RTD6_SHORT: RTD #6 IS SHORT

389 RTD6_OPEN: RTD #6 IS OPEN

390 RTD5_SHORT: RTD #5 1S SHORT

391 RTD5_OPEN: RTD #5 IS OPEN

392 RTD4_SHORT: RTD #4 1S OPEN

393 spare

394 FUSE_LC OPEN LINE OR FUSE PHASE C

395 FUSE_LB OPEN LINE OR FUSE PHASE B

396 FUSE_LA OPEN LINE OR FUSE PHASE A

397 VCO_FV4: F_TO_V4 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)

398 VCO_FVa3: F_TO_V3 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)

399 VCO_FV2: F_TO_V2 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)

400 VCO_FV1: F_TO_V1 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)

401 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On

402 MAIN_FAN_STUCK_ON: Main Fan Stuck On

403 BACKUP_FAN_NOT_ON: Backup Fan Not On

404 MAIN_ON_FAN_NOT_ON: Main Fan Not On

405 XFER_TO_MAIN_FAN: Transfer to Main Fan

406 XFER_TO_BACKUP_FAN: Transfer to Backup Fan

407-416 SPARE:

Table 8-12. Bridge 3 (Controller #2 Modbus Coil Map)
Coil Variable Description

417 SPARE

418 IN_EXECUTE_STATE:

419 BRG_RUN_ENABLED: LATCH when ON_CMD received

420 BRG_NOT_READY_FB: WORKING

421 BRG_TRP_REQ_FB: LATCH for trip brg trip req

422 BRG_TRP_FB: Bridge is tripped

423 BRG_ALM_FB: Bridge has a alarm

424 BRG_RUN_FB: Bridge is running

425-428 SPARE

429 DIGIN_IN4_FB: DIG_IN block feedbacks input 4
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430 DIGIN_IN3_FB: DIG_IN block feedbacks input 3

431 DIGIN_IN2_FB: DIG_IN block feedbacks input 2

432 DIGIN_IN1_FB: DIG_IN block feedbacks input 1

433 BLKS_NOT_EXECUTING: Should be set in all states except exe and running

434 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

435 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

436 IBR_NOT_ZERO: Pf(]zsitive of Negative bridge current not zero with bridge
0

437 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched

438 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched

439 DC_STUCK_CLOSED: DC breaker stuck closed - Latched

440 DC_STUCK_OPEN: DC breaker stuck open - Latched

441 CSAN: CONDUCTION SENSOR PHASE A NEGATIVE NOT
CONDUCTING

442 CSAP: CONDUCTION SENSOR PHASE A POSITIVE NOT
CONDUCTING

443 SCRCN: SCR CN disabled on Hi Temp

444 SCRCP: SCR CP disabled on Hi Temp

445 SCRBN: SCR BN disabled on Hi Temp

446 SCRBP: SCR BP disabled on Hi Temp

447 SCRAN: SCR AN disabled on Hi Temp

448 SCRAP: SCR AP disabled on Hi Temp

449 BAD_SS: BAD STATE SELECT INPUT

450 CSLINEC: C PHASE CONDUCTION SENSOR FAILED

451 CSLINEB: B PHASE CONDUCTION SENSOR FAILED

452 CSLINEA: A PHASE CONDUCTION SENSOR FAILED

453 CSCN: CONDUCTION SENSOR PHASE C NEGATIVE NOT
CONDUCTING

454 CSCP: CONDUCTION SENSOR PHASE C POSITIVE NOT
CONDUCTING

455 CSBN: CONDUCTION SENSOR PHASE B NEGATIVE NOT
CONDUCTING

456 CSBP: CONDUCTION SENSOR PHASE B POSITVE NOT
CONDUCTING

457 SCRAN_LTEMP: PHASE A NEGATIVE HEAT SINK LOW TEMP ALARM

458 SCRAP_HTEMP: PHASE A POSITIVE HEAT SINK HI TEMP ALARM

459 SCRAP_LTEMP: PHASE A POSITIVE HEAT SINK LOW TEMP ALARM

460 AIRTHI: BRIDGE AIR TEMPERATURE IS TOO HI

461 FAN_FB_ALM: FAN FEED BACK NOT PRESENT

462 LOSS OF COOLING HEATSINKS ABOVE LOW THRESHOLD AND AIR
ABOVE THRESHOLD

463 SPARE

464 ALM_BRG_TRP_REQ_FB BRIDGE IS TRIPPED - THIS BIT MUST BE CLEARED
TO RUN AGAIN
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465 SCRCN_LTEMP: PHASE C NEGATIVE HEAT SINK LOW TEMP ALARM

466 SCRCP_HTEMP: PHASE C POSITIVE HEAT SINK HI TEMP ALARM

467 SCRCP_LTEMP: PHASE C POSITIVE HEAT SINK LOW TEMP ALARM

468 SCRBN_HTEMP: PHASE B NEGATIVE HEAT SINK HI TEMP ALARM

469 SCRBN_LTEMP: PHASE B NEGATIVE HEAT SINK LOW TEMP ALARM

470 SCRBP_HTEMP: PHASE B POSITIVE HEAT SINK HI TEMP ALARM

471 SCRBP_LTEMP: PHASE B POSITIVE HEAT SINK LOW TEMP ALARM

472 SCRAN_HTEMP: PHASE A NEGATIVE HEAT SINK LOW TEMP ALARM

473 RTD4_OPEN: RTD #4 1S OPEN

474 RTD3_SHORT: RTD #3 IS SHORT

475 RTD3_OPEN: RTD #3 IS OPEN

476 RTD2_SHORT: RTD #2 IS SHORT

477 RTD2_OPEN: RTD #2 IS OPEN

478 RTD1_SHORT: RTD #1 IS SHORT

479 RTD1_OPEN: RTD #1 IS OPEN

480 SCRCN_HTEMP: PHASE C NEGATIVE HEAT SINK HI TEMP ALARM

481 BRG_LINK_ALARM: BRIDGE LINK BAD

482 RTD7_SHORT: RTD #7 1S SHORT

483 RTD7_OPEN: RTD #7 IS OPEN

484 RTD6_SHORT: RTD #6 IS SHORT

485 RTD6_OPEN: RTD #6 IS OPEN

486 RTD5_SHORT: RTD #5 IS SHORT

487 RTD5_OPEN: RTD #5 IS OPEN

488 RTD4_SHORT: RTD #4 1S OPEN

489 spare

490 FUSE_LC OPEN LINE OR FUSE PHASE C

491 FUSE_LB OPEN LINE OR FUSE PHASE B

492 FUSE_LA OPEN LINE OR FUSE PHASE A

493 VCO_FV4: F_TO_V4 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)

494 VCO_FVa: F_TO_V3 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)

495 VCO_FV2: F_TO_V2 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)

496 VCO_FV1: F_TO_V1 BLOCK HAS NO INPUT FROM
TRANSDUCER (IT CARD)

497 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On

498 MAIN_FAN_STUCK_ON: Main Fan Stuck On

499 BACKUP_FAN_NOT_ON: Backup Fan Not On

500 MAIN_ON_FAN_NOT_ON: Main Fan Not On

501 XFER_TO_MAIN_FAN: Transfer to Main Fan

502 XFER_TO_BACKUP_FAN: Transfer to Backup Fan

503-513 SPARE:
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Table 8-13. Bridge 4 (Controller #2 Modbus Coil Map)
Coil Variable Description

513 SPARE

514 IN_EXECUTE_STATE:

515 BRG_RUN_ENABLED: LATCH when ON_CMD received

516 BRG_NOT_READY_FB: WORKING

517 BRG_TRP_REQ_FB: LATCH for trip brg trip req

518 BRG_TRP_FB: Bridge is tripped

519 BRG_ALM_FB: Bridge has a alarm

520 BRG_RUN_FB: Bridge is running

521-524 SPARE

525 DIGIN_IN4_FB: DIG_IN block feedbacks input 4

526 DIGIN_IN3_FB: DIG_IN block feedbacks input 3

527 DIGIN_IN2_FB: DIG_IN block feedbacks input 2

528 DIGIN_IN1_FB: DIG_IN block feedbacks input 1

529 BLKS_NOT_EXECUTING: Should be set in all states except exe and running

530 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

531 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

532 IBR_NOT_ZERO: Pf(]zsitive of Negative bridge current not zero with bridge
0

533 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched

534 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched

535 DC_STUCK_CLOSED: DC breaker stuck closed - Latched

536 DC_STUCK_OPEN: DC breaker stuck open - Latched

537 CSAN: CONDUCTION SENSOR PHASE A NEGATIVE NOT
CONDUCTING

538 CSAP: CONDUCTION SENSOR PHASE A POSITIVE NOT
CONDUCTING

539 SCRCN: SCR CN disabled on Hi Temp

540 SCRCP: SCR CP disabled on Hi Temp

541 SCRBN: SCR BN disabled on Hi Temp

542 SCRBP: SCR BP disabled on Hi Temp

543 SCRAN: SCR AN disabled on Hi Temp

544 SCRAP: SCR AP disabled on Hi Temp

545 BAD_SS: Bad state select input

546 CSLINEC: C phase conduction sensor failed

547 CSLINEB: B phase conduction sensor failed

548 CSLINEA: A phase conduction sensor failed

549 CSCN: Conduction sensor phase c negative not conducting

550 CSCP: Conduction sensor phase ¢ positive not conducting

551 CSBN: Conduction sensor phase b negative not conducting

552 CSBP: Conduction sensor phase b positve not conducting

553 SCRAN_LTEMP: Phase a negative heat sink low temp alarm
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554 SCRAP_HTEMP: Phase a positive heat sink hi temp alarm
555 SCRAP_LTEMP: Phase a positive heat sink low temp alarm
556 AIRTHI: Bridge air temperature is too hi
557 FAN_FB_ALM: Fan feed back not present
558 LOSS OF COOLING Heatsinks above low threshold and air above threshold
559 SPARE
560 ALM_BRG_TRP_REQ_FB Bridge is tripped - this bit must be cleared to run again
561 SCRCN_LTEMP: Phase ¢ negative heat sink low temp alarm
562 SCRCP_HTEMP: Phase c positive heat sink hi temp alarm
563 SCRCP_LTEMP: Phase c positive heat sink low temp alarm
564 SCRBN_HTEMP: Phase b negative heat sink hi temp alarm
565 SCRBN_LTEMP: Phase b negative heat sink low temp alarm
566 SCRBP_HTEMP: Phase b positive heat sink hi temp alarm
567 SCRBP_LTEMP: Phase b positive heat sink low temp alarm
568 SCRAN_HTEMP: Phase a negative heat sink low temp alarm
569 RTD4_OPEN: RTD #4 is open
570 RTD3_SHORT: RTD #3 is short
571 RTD3_OPEN: RTD #3 is open
572 RTD2_SHORT: RTD #2 is short
573 RTD2_OPEN: RTD #2 is open
574 RTD1_SHORT: RTD #1 is short
575 RTD1_OPEN: RTD #1 is open
576 SCRCN_HTEMP: Phase ¢ negative heat sink hi temp alarm
577 BRG_LINK_ALARM: Bridge link bad
578 RTD7_SHORT: RTD #7 is shorted
579 RTD7_OPEN: RTD #7 is open
580 RTD6_SHORT: RTD #6 is shorted
581 RTD6_OPEN: RTD #6 is open
582 RTD5_SHORT: RTD #5 is shorted
583 RTD5_OPEN: RTD #5 is open
584 RTD4_SHORT: RTD #4 is open
585 spare
586 FUSE_LC Open line or fuse phase ¢
587 FUSE_LB Open line or fuse phase b
588 FUSE_LA Open line or fuse phase a
589 VCO_FV4: F_TO_V4 block has no input from transducer (IT card)
590 VCO_FVa3: F_TO_V3 block has no input from transducer (IT card)
591 VCO_FV2: F_TO_V2 block has no input from transducer (IT card)
592 VCO_FV1: F_TO_V1 block has no input from transducer (IT card)
593 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On
594 MAIN_FAN_STUCK_ON: Main Fan Stuck On
595 BACKUP_FAN_NOT_ON: Backup Fan Not On
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596 MAIN_ON_FAN_NOT_ON: Main Fan Not On

597 XFER_TO_MAIN_FAN: Transfer to Main Fan

598 XFER_TO_BACKUP_FAN: Transfer to Backup Fan

599-608 SPARE:

Table 8-14. Bridge 5 (Controller #2 Modbus Coil Map)
Coil Variable Description

609 SPARE

610 IN_EXECUTE_STATE:

611 BRG_RUN_ENABLED: LATCH when ON_CMD received

612 BRG_NOT_READY_FB: WORKING

613 BRG_TRP_REQ_FB: LATCH for trip brg trip req

614 BRG_TRP_FB: Bridge is tripped

615 BRG_ALM_FB: Bridge has a alarm

616 BRG_RUN_FB: Bridge is running

617-620 SPARE

621 DIGIN_IN4_FB: DIG_IN block feedbacks input 4

622 DIGIN_IN3_FB: DIG_IN block feedbacks input 3

623 DIGIN_IN2_FB: DIG_IN block feedbacks input 2

624 DIGIN_IN1_FB: DIG_IN block feedbacks input 1

625 BLKS_NOT_EXECUTING: Should be set in all states except exe and running

626 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

627 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

628 IBR_NOT_ZERO: Pf(]zsitive of Negative bridge current not zero with bridge
0

629 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched

630 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched

631 DC_STUCK_CLOSED: DC breaker stuck closed - Latched

632 DC_STUCK_OPEN: DC breaker stuck open - Latched

633 CSAN: Conduction sensor phase a negative not conducting

634 CSAP: Conduction sensor phase a positive not conducting

635 SCRCN: SCR CN disabled on Hi Temp

636 SCRCP: SCR CP disabled on Hi Temp

637 SCRBN: SCR BN disabled on Hi Temp

638 SCRBP: SCR BP disabled on Hi Temp

639 SCRAN: SCR AN disabled on Hi Temp

640 SCRAP: SCR AP disabled on Hi Temp

641 BAD_SS: Bad state select input

642 CSLINEC: C phase conduction sensor failed

643 CSLINEB: B phase conduction sensor failed

644 CSLINEA: A phase conduction sensor failed

645 CSCN: conduction sensor phase ¢ negative not conducting
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646 CSCP: Conduction sensor phase c positive not conducting
647 CSBN: Conduction sensor phase b negative not conducting
648 CSBP: Conduction sensor phase b positve not conducting
649 SCRAN_LTEMP: Phase a negative heat sink low temp alarm
650 SCRAP_HTEMP: Phase a positive heat sink hi temp alarm
651 SCRAP_LTEMP: Phase a positive heat sink low temp alarm
652 AIRTHI: Bridge air temperature is too hi
653 FAN_FB_ALM: Fan feed back not present
654 LOSS OF COOLING Heatsinks above low threshold and air above threshold
655 SPARE
656 ALM_BRG_TRP_REQ_FB Bridge is tripped - this bit must be cleared to run again
657 SCRCN_LTEMP: Phase ¢ negative heat sink low temp alarm
658 SCRCP_HTEMP: Phase c positive heat sink hi temp alarm
659 SCRCP_LTEMP: Phase c positive heat sink low temp alarm
660 SCRBN_HTEMP: Phase b negative heat sink hi temp alarm
661 SCRBN_LTEMP: Phase b negative heat sink low temp alarm
662 SCRBP_HTEMP: Phase b positive heat sink hi temp alarm
663 SCRBP_LTEMP: Phase b positive heat sink low temp alarm
664 SCRAN_HTEMP: Phase a negative heat sink low temp alarm
665 RTD4_OPEN: RTD #4 is open
666 RTD3_SHORT: RTD #3 is shorted
667 RTD3_OPEN: RTD #3 is open
668 RTD2_SHORT: RTD #2 is shorted
669 RTD2_OPEN: RTD #2 is open
670 RTD1_SHORT: RTD #1 is shorted
671 RTD1_OPEN: RTD #1 is open
672 SCRCN_HTEMP: Phase ¢ negative heat sink hi temp alarm
673 BRG_LINK_ALARM: Bridge link bad
674 RTD7_SHORT: RTD #7 is shorted
675 RTD7_OPEN: RTD #7 is open
676 RTD6_SHORT: RTD #6 is shorted
677 RTD6_OPEN: RTD #6 is open
678 RTD5_SHORT: RTD #5 is shorted
679 RTD5_OPEN: RTD #5 is open
680 RTD4_SHORT: RTD #4 is open
681
682 FUSE_LC Open line or fuse phase ¢
683 FUSE_LB Open line or fuse phase b
684 FUSE_LA Open line or fuse phase a
685 VCO_FV4: F_TO_V4 block has no input from transducer (IT card)
686 VCO_FVa3: F_TO_V3 block has no input from transducer (IT card)
687 VCO_FV2: F_TO_V2 block has no input from transducer (IT card)

Modbus Communication

ECM-2




9411300990 8-33
Coil Variable Description

688 VCO_FV1: F_TO_V1 block has no input from transducer (IT card)

689 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On

690 MAIN_FAN_STUCK_ON: Main Fan Stuck On

691 BACKUP_FAN_NOT_ON: Backup Fan Not On

692 MAIN_ON_FAN_NOT_ON: Main Fan Not On

693 XFER_TO_MAIN_FAN: Transfer to Main Fan

694 XFER_TO_BACKUP_FAN: Transfer to Backup Fan

695-704 SPARE:

Table 8-15. Bridge 6 (Controller #2 Modbus Coil Map)
Coil Variable Description

705 SPARE

706 IN_EXECUTE_STATE:

707 BRG_RUN_ENABLED: LATCH when ON_CMD received

708 BRG_NOT_READY_FB: WORKING

709 BRG_TRP_REQ_FB: LATCH for trip brg trip req

710 BRG_TRP_FB: Bridge is tripped

71 BRG_ALM_FB: Bridge has a alarm

712 BRG_RUN_FB: Bridge is running

713-716 SPARE

77 DIGIN_IN4_FB: DIG_IN block feedbacks input 4

718 DIGIN_IN3_FB: DIG_IN block feedbacks input 3

719 DIGIN_IN2_FB: DIG_IN block feedbacks input 2

720 DIGIN_IN1_FB: DIG_IN block feedbacks input 1

721 BLKS_NOT_EXECUTING: Should be set in all states except exe and running

722 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

723 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

724 IBR_NOT_ZERO: Pfc;sitive of Negative bridge current not zero with bridge
o

725 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched

726 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched

727 DC_STUCK_CLOSED: DC breaker stuck closed - Latched

728 DC_STUCK_OPEN: DC breaker stuck open - Latched

729 CSAN: Conduction sensor phase a negative not conducting

730 CSAP: Conduction sensor phase a positive not conducting

731 SCRCN: SCR CN disabled on Hi Temp

732 SCRCP: SCR CP disabled on Hi Temp

733 SCRBN: SCR BN disabled on Hi Temp

734 SCRBP: SCR BP disabled on Hi Temp

735 SCRAN: SCR AN disabled on Hi Temp

736 SCRAP: SCR AP disabled on Hi Temp

737 BAD_SS: Bad state select input
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738 CSLINEC: C phase conduction sensor failed
739 CSLINEB: B phase conduction sensor failed
740 CSLINEA: A phase conduction sensor failed
741 CSCN: Conduction sensor phase c negative not conducting
742 CSCP: Conduction sensor phase ¢ positive not conducting
743 CSBN: Conduction sensor phase b negative not conducting
744 CSBP: Conduction sensor phase b positve not conducting
745 SCRAN_LTEMP: Phase a negative heat sink low temp alarm
746 SCRAP_HTEMP: Phase a positive heat sink hi temp alarm
747 SCRAP_LTEMP: Phase a positive heat sink low temp alarm
748 AIRTHI: Bridge air temperature is too hi
749 FAN_FB_ALM: Fan feed back not present
750 LOSS OF COOLING Heatsinks above low threshold and air above threshold
751 SPARE
752 ALM_BRG_TRP_REQ_FB Bridge is tripped - this bit must be cleared to run again
753 SCRCN_LTEMP: Phase ¢ negative heat sink low temp alarm
754 SCRCP_HTEMP: Phase c positive heat sink hi temp alarm
755 SCRCP_LTEMP: Phase c positive heat sink low temp alarm
756 SCRBN_HTEMP: Phase b negative heat sink hi temp alarm
757 SCRBN_LTEMP: Phase b negative heat sink low temp alarm
758 SCRBP_HTEMP: Phase b positive heat sink hi temp alarm
759 SCRBP_LTEMP: Phase b positive heat sink low temp alarm
760 SCRAN_HTEMP: Phase a negative heat sink low temp alarm
761 RTD4_OPEN: RTD #4 is open
762 RTD3_SHORT: RTD #3 is shorted
763 RTD3_OPEN: RTD #3 is open
764 RTD2_SHORT: RTD #2 is shorted
765 RTD2_OPEN: RTD #2 is open
766 RTD1_SHORT: RTD #1 is shorted
767 RTD1_OPEN: RTD #1 is open
768 SCRCN_HTEMP: Phase ¢ negative heat sink hi temp alarm
769 BRG_LINK_ALARM: Bridge link bad
770 RTD7_SHORT: RTD #7 is shorted
771 RTD7_OPEN: RTD #7 is open
772 RTD6_SHORT: RTD #6 is shorted
773 RTD6_OPEN: RTD #6 is open
774 RTD5_SHORT: RTD #5 is shorted
775 RTD5_OPEN: RTD #5 is open
776 RTD4_SHORT: RTD #4 is open
777 spare
778 FUSE_LC Open line or fuse phase ¢
779 FUSE_LB Open line or fuse phase b
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780 FUSE_LA Open line or fuse phase a
781 VCO_FV4: F_TO_V4 block has no input from transducer (IT card)
782 VCO_FVa3: F_TO_V3 block has no input from transducer (IT card)
783 VCO_FV2: F_TO_V2 block has no input from transducer (IT card)
784 VCO_FV1: F_TO_V1 block has no input from transducer (IT card)
785 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On
786 MAIN_FAN_STUCK_ON: Main Fan Stuck On
787 BACKUP_FAN_NOT_ON: Backup Fan Not On
788 MAIN_ON_FAN_NOT_ON: Main Fan Not On
789 XFER_TO_MAIN_FAN: Transfer to Main Fan
790 XFER_TO_BACKUP_FAN: Transfer to Backup Fan
791-800 SPARE:
Table 8-16. Bridge 7 (Controller #2 Modbus Coil Map)
Coil Variable Description
801 SPARE
802 IN_EXECUTE_STATE:
803 BRG_RUN_ENABLED: LATCH when ON_CMD received
804 BRG_NOT_READY_FB: WORKING
805 BRG_TRP_REQ_FB: LATCH for trip brg trip req
806 BRG_TRP_FB: Bridge is tripped
807 BRG_ALM_FB: Bridge has a alarm
808 BRG_RUN_FB: Bridge is running
809-812 SPARE
813 DIGIN_IN4_FB: DIG_IN block feedbacks input 4
814 DIGIN_IN3_FB: DIG_IN block feedbacks input 3
815 DIGIN_IN2_FB: DIG_IN block feedbacks input 2
816 DIGIN_IN1_FB: DIG_IN block feedbacks input 1
817 BLKS_NOT_EXECUTING: Should be set in all states except exe and running
818 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing
819 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing
820 IBR_NOT_ZERO: Pf(]zsitive of Negative bridge current not zero with bridge
0
821 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched
822 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched
823 DC_STUCK_CLOSED: DC breaker stuck closed - Latched
824 DC_STUCK_OPEN: DC breaker stuck open - Latched
825 CSAN: Conduction sensor phase a negative not conducting
826 CSAP: Conduction sensor phase a positive not conducting
827 SCRCN: SCR CN disabled on Hi Temp
828 SCRCP: SCR CP disabled on Hi Temp
829 SCRBN: SCR BN disabled on Hi Temp
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830 SCRBP: SCR BP disabled on Hi Temp
831 SCRAN: SCR AN disabled on Hi Temp
832 SCRAP: SCR AP disabled on Hi Temp
833 BAD_SS: Bad state select input
834 CSLINEC: C phase conduction sensor failed
835 CSLINEB: B phase conduction sensor failed
836 CSLINEA: A phase conduction sensor failed
837 CSCN: Conduction sensor phase ¢ negative not conducting
838 CSCP: Conduction sensor phase c positive not conducting
839 CSBN: Conduction sensor phase b negative not conducting
840 CSBP: Conduction sensor phase b positve not conducting
841 SCRAN_LTEMP: Phase a negative heat sink low temp alarm
842 SCRAP_HTEMP: Phase a positive heat sink hi temp alarm
843 SCRAP_LTEMP: Phase a positive heat sink low temp alarm
844 AIRTHI: Bridge air temperature is too hi
845 FAN_FB_ALM: Fan feed back not present
846 LOSS OF COOLING Heatsinks above low threshold and air above threshold
847 SPARE
848 ALM_BRG_TRP_REQ_FB Bridge is tripped - this bit must be cleared to run again
849 SCRCN_LTEMP: Phase ¢ negative heat sink low temp alarm
850 SCRCP_HTEMP: Phase c positive heat sink hi temp alarm
851 SCRCP_LTEMP: Phase c positive heat sink low temp alarm
852 SCRBN_HTEMP: Phase b negative heat sink hi temp alarm
853 SCRBN_LTEMP: Phase b negative heat sink low temp alarm
854 SCRBP_HTEMP: Phase b positive heat sink hi temp alarm
855 SCRBP_LTEMP: Phase b positive heat sink low temp alarm
856 SCRAN_HTEMP: Phase a negative heat sink low temp alarm
857 RTD4_OPEN: RTD #4 is open
858 RTD3_SHORT: RTD #3 is shorted
859 RTD3_OPEN: RTD #3 is open
860 RTD2_SHORT: RTD #2 is shorted
861 RTD2_OPEN: RTD #2 is open
862 RTD1_SHORT: RTD #1 is shorted
863 RTD1_OPEN: RTD #1 is open
864 SCRCN_HTEMP: Phase ¢ negative heat sink hi temp alarm
865 BRG_LINK_ALARM: Bridge link bad
866 RTD7_SHORT: RTD #7 is shorted
867 RTD7_OPEN: RTD #7 is open
868 RTD6_SHORT: RTD #6 is shorted
869 RTD6_OPEN: RTD #6 is open
870 RTD5_SHORT: RTD #5 is shorted
871 RTD5_OPEN: RTD #5 is open
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872 RTD4_SHORT: RTD #4 is open
873 spare
874 FUSE_LC Open line or fuse phase ¢
875 FUSE_LB Open line or fuse phase b
876 FUSE_LA Open line or fuse phase a
877 VCO_FV4: F_TO_V4 block has no input from transducer (IT card)
878 VCO_FVa3: F_TO_V3 block has no input from transducer (IT card)
879 VCO_FV2: F_TO_V2 block has no input from transducer (IT card)
880 VCO_FV1: F_TO_V1 block has no input from transducer (IT card)
881 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On
882 MAIN_FAN_STUCK_ON: Main Fan Stuck On
883 BACKUP_FAN_NOT_ON: Backup Fan Not On
884 MAIN_ON_FAN_NOT_ON: Main Fan Not On
885 XFER_TO_MAIN_FAN: Transfer to Main Fan
886 XFER_TO_BACKUP_FAN: Transfer to Backup Fan
887-896 SPARE:
Table 8-17. Bridge 8 (Controller #2 Modbus Coil Map)
Coil Variable Description
897 SPARE
898 IN_EXECUTE_STATE:
899 BRG_RUN_ENABLED: LATCH when ON_CMD received
900 BRG_NOT_READY_FB: WORKING
901 BRG_TRP_REQ_FB: LATCH for trip brg trip req
902 BRG_TRP_FB: Bridge is tripped
903 BRG_ALM_FB: Bridge has a alarm
904 BRG_RUN_FB: Bridge is running
905-908 SPARE
909 DIGIN_IN4_FB: DIG_IN block feedbacks input 4
910 DIGIN_IN3_FB: DIG_IN block feedbacks input 3
911 DIGIN_IN2_FB: DIG_IN block feedbacks input 2
912 DIGIN_IN1_FB: DIG_IN block feedbacks input 1
913 BLKS_NOT_EXECUTING: Should be set in all states except exe and running
914 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing
915 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing
916 IBR_NOT_ZERO: Pfc;sitive of Negative bridge current not zero with bridge
o
917 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched
918 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched
919 DC_STUCK_CLOSED: DC breaker stuck closed - Latched
920 DC_STUCK_OPEN: DC breaker stuck open - Latched
921 CSAN: Conduction sensor phase a negative not conducting
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922 CSAP: Conduction sensor phase a positive not conducting
923 SCRCN: SCR CN disabled on Hi Temp
924 SCRCP: SCR CP disabled on Hi Temp
925 SCRBN: SCR BN disabled on Hi Temp
926 SCRBP: SCR BP disabled on Hi Temp
927 SCRAN: SCR AN disabled on Hi Temp
928 SCRAP: SCR AP disabled on Hi Temp
929 BAD_SS: Bad state select input
930 CSLINEC: C phase conduction sensor failed
931 CSLINEB: B phase conduction sensor failed
932 CSLINEA: A phase conduction sensor failed
933 CSCN: Conduction sensor phase c negative not conducting
934 CSCP: Conduction sensor phase ¢ positive not conducting
935 CSBN: Conduction sensor phase b negative not conducting
936 CSBP: Conduction sensor phase b positve not conducting
937 SCRAN_LTEMP: Phase a negative heat sink low temp alarm
938 SCRAP_HTEMP: Phase a positive heat sink hi temp alarm
939 SCRAP_LTEMP: Phase a positive heat sink low temp alarm
940 AIRTHI: Bridge air temperature is too hi
941 FAN_FB_ALM: Fan feed back not present
942 LOSS OF COOLING Heatsinks above low threshold and air above threshold
943 SPARE
944 ALM_BRG_TRP_REQ_FB Bridge is tripped - this bit must be cleared to run again
945 SCRCN_LTEMP: Phase ¢ negative heat sink low temp alarm
946 SCRCP_HTEMP: Phase c positive heat sink hi temp alarm
947 SCRCP_LTEMP: Phase c positive heat sink low temp alarm
948 SCRBN_HTEMP: Phase b negative heat sink hi temp alarm
949 SCRBN_LTEMP: Phase b negative heat sink low temp alarm
950 SCRBP_HTEMP: Phase b positive heat sink hi temp alarm
951 SCRBP_LTEMP: Phase b positive heat sink low temp alarm
952 SCRAN_HTEMP: Phase a negative heat sink low temp alarm
953 RTD4_OPEN: RTD #4 is open
954 RTD3_SHORT: RTD #3 is shorted
955 RTD3_OPEN: RTD #3 is open
956 RTD2_SHORT: RTD #2 is shorted
957 RTD2_OPEN: RTD #2 is open
958 RTD1_SHORT: RTD #1 is shorted
959 RTD1_OPEN: RTD #1 is open
960 SCRCN_HTEMP: Phase c negative heat sink hi temp alarm
961 BRG_LINK_ALARM: Bridge link bad
962 RTD7_SHORT: RTD #7 is shorted
963 RTD7_OPEN: RTD #7 is open
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964 RTD6_SHORT: RTD #6 is shorted

965 RTD6_OPEN: RTD #6 is open

966 RTD5_SHORT: RTD #5 is shorted

967 RTD5_OPEN: RTD #5 is open

968 RTD4_SHORT: RTD #4 is open

969 spare

970 FUSE_LC Open line or fuse phase ¢

971 FUSE_LB Open line or fuse phase b

972 FUSE_LA Open line or fuse phase a

973 VCO_FV4: F_TO_V4 block has no input from transducer (IT card)

974 VCO_FVa3: F_TO_V3 block has no input from transducer (IT card)

975 VCO_FV2: F_TO_V2 block has no input from transducer (IT card)

976 VCO_FV1: F_TO_V1 block has no input from transducer (IT card)

977 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On

978 MAIN_FAN_STUCK_ON: Main Fan Stuck On

979 BACKUP_FAN_NOT_ON: Backup Fan Not On

980 MAIN_ON_FAN_NOT_ON: Main Fan Not On

981 XFER_TO_MAIN_FAN: Transfer to Main Fan

982 XFER_TO_BACKUP_FAN: Transfer to Backup Fan

983-992 SPARE:

Table 8-18. Bridge 9 (Controller #2 Modbus Coil Map)
Coil Variable Description

993 SPARE

994 IN_EXECUTE_STATE:

995 BRG_RUN_ENABLED: LATCH when ON_CMD received

996 BRG_NOT_READY_FB: WORKING

997 BRG_TRP_REQ_FB: LATCH for trip brg trip req

998 BRG_TRP_FB: Bridge is tripped

999 BRG_ALM_FB: Bridge has a alarm

1000 BRG_RUN_FB: Bridge is running

1001- SPARE

1004

1005 DIGIN_IN4_FB: DIG_IN block feedbacks input 4

1006 DIGIN_IN3_FB: DIG_IN block feedbacks input 3

1007 DIGIN_IN2_FB: DIG_IN block feedbacks input 2

1008 DIGIN_IN1_FB: DIG_IN block feedbacks input 1

1009 BLKS_NOT_EXECUTING: Should be set in all states except exe and running

1010 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

1011 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

1012 IBR_NOT_ZERO: Pf(]zsitive of Negative bridge current not zero with bridge
0
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1013 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched
1014 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched
1015 DC_STUCK_CLOSED: DC breaker stuck closed - Latched
1016 DC_STUCK_OPEN: DC breaker stuck open - Latched
1017 CSAN: Conduction sensor phase a negative not conducting
1018 CSAP: Conduction sensor phase a positive not conducting
1019 SCRCN: SCR CN disabled on Hi Temp
1020 SCRCP: SCR CP disabled on Hi Temp
1021 SCRBN: SCR BN disabled on Hi Temp
1022 SCRBP: SCR BP disabled on Hi Temp
1023 SCRAN: SCR AN disabled on Hi Temp
1024 SCRAP: SCR AP disabled on Hi Temp
1025 BAD_SS: bad state select input
1026 CSLINEC: C phase conduction sensor failed
1027 CSLINEB: B phase conduction sensor failed
1028 CSLINEA: A phase conduction sensor failed
1029 CSCN: Conduction sensor phase c negative not conducting
1030 CSCP: Conduction sensor phase c positive not conducting
1031 CSBN: Conduction sensor phase b negative not conducting
1032 CSBP: Conduction sensor phase b positve not conducting
1033 SCRAN_LTEMP: Phase a negative heat sink low temp alarm
1034 SCRAP_HTEMP: Phase a positive heat sink hi temp alarm
1035 SCRAP_LTEMP: Phase a positive heat sink low temp alarm
1036 AIRTHI: Bridge air temperature is too hi
1037 FAN_FB_ALM: Fan feed back not present
1038 LOSS OF COOLING Heatsinks above low threshold and air above threshold
1039 SPARE
1040 ALM_BRG_TRP_REQ_FB Bridge is tripped - this bit must be cleared to run again
1041 SCRCN_LTEMP: Phase ¢ negative heat sink low temp alarm
1042 SCRCP_HTEMP: Phase c positive heat sink hi temp alarm
1043 SCRCP_LTEMP: Phase c positive heat sink low temp alarm
1044 SCRBN_HTEMP: Phase b negative heat sink hi temp alarm
1045 SCRBN_LTEMP: Phase b negative heat sink low temp alarm
1046 SCRBP_HTEMP: Phase b positive heat sink hi temp alarm
1047 SCRBP_LTEMP: Phase b positive heat sink low temp alarm
1048 SCRAN_HTEMP: Phase a negative heat sink low temp alarm
1049 RTD4_OPEN: RTD #4 is open
1050 RTD3_SHORT: RTD #3 is shorted
1051 RTD3_OPEN: RTD #3 is open
1052 RTD2_SHORT: RTD #2 is shorted
1053 RTD2_OPEN: RTD #2 is open
1054 RTD1_SHORT: RTD #1 is shorted
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1055 RTD1_OPEN: RTD #1 is open
1056 SCRCN_HTEMP: Phase ¢ negative heat sink hi temp alarm
1057 BRG_LINK_ALARM: Bridge link bad
1058 RTD7_SHORT: RTD #7 is shorted
1059 RTD7_OPEN: RTD #7 is open
1060 RTD6_SHORT: RTD #6 is shorted
1061 RTD6_OPEN: RTD #6 is open
1062 RTD5_SHORT: RTD #5 is shorted
1063 RTD5_OPEN: RTD #5 is open
1064 RTD4_SHORT: RTD #4 is open
1065
1066 FUSE_LC Open line or fuse phase ¢
1067 FUSE_LB Open line or fuse phase b
1068 FUSE_LA Open line or fuse phase a
1069 VCO_FV4: F_TO_V4 block has no input from transducer (IT card)
1070 VCO_FVa3: F_TO_V3 block has no input from transducer (IT card)
1071 VCO_FV2: F_TO_V2 block has no input from transducer (IT card)
1072 VCO_FV1: F_TO_V1 block has no input from transducer (IT card)
1073 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On
1074 MAIN_FAN_STUCK_ON: Main Fan Stuck On
1075 BACKUP_FAN_NOT_ON: Backup Fan Not On
1076 MAIN_ON_FAN_NOT_ON: Main Fan Not On
1077 XFER_TO_MAIN_FAN: Transfer to Main Fan
1078 XFER_TO_BACKUP_FAN: Transfer to Backup Fan
1079- SPARE:
1088
Table 8-19. Bridge A (Controller #2 Modbus Coil Map)
Coil Variable Description
1089 SPARE
1090 IN_EXECUTE_STATE:
1091 BRG_RUN_ENABLED: LATCH when ON_CMD received
1092 BRG_NOT_READY_FB: WORKING
1093 BRG_TRP_REQ_FB: LATCH for trip brg trip req
1094 BRG_TRP_FB: Bridge is tripped
1095 BRG_ALM_FB: Bridge has a alarm
1096 BRG_RUN_FB: Bridge is running
1097- SPARE
1100
1101 DIGIN_IN4_FB: DIG_IN block feedbacks input 4
1102 DIGIN_IN3_FB: DIG_IN block feedbacks input 3
1103 DIGIN_IN2_FB: DIG_IN block feedbacks input 2
1104 DIGIN_IN1_FB: DIG_IN block feedbacks input 1
1105 BLKS_NOT_EXECUTING: Should be set in all states except exe and running
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1106 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

1107 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

1108 IBR_NOT_ZERO: Pfc;sitive of Negative bridge current not zero with bridge
o}

1109 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched

1110 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched

1111 DC_STUCK_CLOSED: DC breaker stuck closed - Latched

1112 DC_STUCK_OPEN: DC breaker stuck open - Latched

1113 CSAN: Conduction sensor phase a negative not conducting

1114 CSAP: Conduction sensor phase a positive not conducting

1115 SCRCN: SCR CN disabled on Hi Temp

1116 SCRCP: SCR CP disabled on Hi Temp

1117 SCRBN: SCR BN disabled on Hi Temp

1118 SCRBP: SCR BP disabled on Hi Temp

1119 SCRAN: SCR AN disabled on Hi Temp

1120 SCRAP: SCR AP disabled on Hi Temp

1121 BAD_SS: Bad state select input

1122 CSLINEC: C phase conduction sensor failed

1123 CSLINEB: B phase conduction sensor failed

1124 CSLINEA: A phase conduction sensor failed

1125 CSCN: Conduction sensor phase ¢ negative not conducting

1126 CSCP: Conduction sensor phase ¢ positive not conducting

1127 CSBN: Conduction sensor phase b negative not conducting

1128 CSBP: Conduction sensor phase b positve not conducting

1129 SCRAN_LTEMP: Phase a negative heat sink low temp alarm

1130 SCRAP_HTEMP: Phase a positive heat sink hi temp alarm

1131 SCRAP_LTEMP: Phase a positive heat sink low temp alarm

1132 AIRTHI: Bridge air temperature is too hi

1133 FAN_FB_ALM: Fan feed back not present

1134 LOSS OF COOLING Heatsinks above low threshold and air above threshold

1135 SPARE

1136 ALM_BRG_TRP_REQ_FB Bridge is tripped - this bit must be cleared to run again

1137 SCRCN_LTEMP: Phase c negative heat sink low temp alarm

1138 SCRCP_HTEMP: Phase c positive heat sink hi temp alarm

1139 SCRCP_LTEMP: Phase c positive heat sink low temp alarm

1140 SCRBN_HTEMP: Phase b negative heat sink hi temp alarm

1141 SCRBN_LTEMP: Phase b negative heat sink low temp alarm

1142 SCRBP_HTEMP: Phase b positive heat sink hi temp alarm

1143 SCRBP_LTEMP: Phase b positive heat sink low temp alarm

1144 SCRAN_HTEMP: Phase a negative heat sink low temp alarm

1145 RTD4_OPEN: RTD #4 is open
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1146 RTD3_SHORT: RTD #3 is shorted
1147 RTD3_OPEN: RTD #3 is open
1148 RTD2_SHORT: RTD #2 is shorted
1149 RTD2_OPEN: RTD #2 is open
1150 RTD1_SHORT: RTD #1 is shorted
1151 RTD1_OPEN: RTD #1 is open
1152 SCRCN_HTEMP: Phase c negative heat sink hi temp alarm
1153 BRG_LINK_ALARM: Bridge link bad
1154 RTD7_SHORT: RTD #7 is shorted
1155 RTD7_OPEN: RTD #7 is open
1156 RTD6_SHORT: RTD #6 is shorted
1157 RTD6_OPEN: RTD #6 is open
1158 RTD5_SHORT: RTD #5 is shorted
1159 RTD5_OPEN: RTD #5 is open
1160 RTD4_SHORT: RTD #4 is open
1161 spare
1162 FUSE_LC Open line or fuse phase ¢
1163 FUSE_LB Open line or fuse phase b
1164 FUSE_LA Open line or fuse phase a
1165 VCO_FV4: F_TO_V4 block has no input from transducer (IT card)
1166 VCO_FVa3: F_TO_V3 block has no input from transducer (IT card)
1167 VCO_FV2: F_TO_V2 block has no input from transducer (IT card)
1168 VCO_FV1: F_TO_V1 block has no input from transducer (IT card)
1169 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On
1170 MAIN_FAN_STUCK_ON: Main Fan Stuck On
1171 BACKUP_FAN_NOT_ON: Backup Fan Not On
1172 MAIN_ON_FAN_NOT_ON: Main Fan Not On
1173 XFER_TO_MAIN_FAN: Transfer to Main Fan
1174 XFER_TO_BACKUP_FAN: Transfer to Backup Fan
1175- SPARE:
1184
Table 8-20. Bridge B (Controller #2 Modbus Coil Map)
Coil Variable Description
1185 SPARE
1186 IN_EXECUTE_STATE:
1187 BRG_RUN_ENABLED: LATCH when ON_CMD received
1188 BRG_NOT_READY_FB: WORKING
1189 BRG_TRP_REQ_FB: LATCH for trip brg trip req
1190 BRG_TRP_FB: Bridge is tripped
1191 BRG_ALM_FB: Bridge has a alarm
1192 BRG_RUN_FB: Bridge is running
1193- SPARE
1196
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1197 DIGIN_IN4_FB: DIG_IN block feedbacks input 4

1198 DIGIN_IN3_FB: DIG_IN block feedbacks input 3

1199 DIGIN_IN2_FB: DIG_IN block feedbacks input 2

1200 DIGIN_IN1_FB: DIG_IN block feedbacks input 1

1201 BLKS_NOT_EXECUTING: Should be set in all states except exe and running

1202 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

1203 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

1204 IBR_NOT_ZERO: Pf(?sitive of Negative bridge current not zero with bridge
o}

1205 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched

1206 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched

1207 DC_STUCK_CLOSED: DC breaker stuck closed - Latched

1208 DC_STUCK_OPEN: DC breaker stuck open - Latched

1209 CSAN: Conduction sensor phase a negative not conducting

1210 CSAP: Conduction sensor phase a positive not conducting

1211 SCRCN: SCR CN disabled on Hi Temp

1212 SCRCP: SCR CP disabled on Hi Temp

1213 SCRBN: SCR BN disabled on Hi Temp

1214 SCRBP: SCR BP disabled on Hi Temp

1215 SCRAN: SCR AN disabled on Hi Temp

1216 SCRAP: SCR AP disabled on Hi Temp

1217 BAD_SS: Bad state select input

1218 CSLINEC: C phase conduction sensor failed

1219 CSLINEB: B phase conduction sensor failed

1220 CSLINEA: A phase conduction sensor failed

1221 CSCN: Conduction sensor phase c negative not conducting

1222 CSCP: Conduction sensor phase ¢ positive not conducting

1223 CSBN: Conduction sensor phase b negative not conducting

1224 CSBP: Conduction sensor phase b positve not conducting

1225 SCRAN_LTEMP: Phase a negative heat sink low temp alarm

1226 SCRAP_HTEMP: Phase a positive heat sink hi temp alarm

1227 SCRAP_LTEMP: Phase a positive heat sink low temp alarm

1228 AIRTHI: Bridge air temperature is too hi

1229 FAN_FB_ALM: Fan feed back not present

1230 LOSS OF COOLING Heatsinks above low threshold and air above threshold

1231 SPARE

1232 ALM_BRG_TRP_REQ_FB bridge is tripped - this bit must be cleared to run again

1233 SCRCN_LTEMP: Phase ¢ negative heat sink low temp alarm

1234 SCRCP_HTEMP: Phase c positive heat sink hi temp alarm

1235 SCRCP_LTEMP: Phase c positive heat sink low temp alarm

1236 SCRBN_HTEMP: Phase b negative heat sink hi temp alarm
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1237 SCRBN_LTEMP: Phase b negative heat sink low temp alarm
1238 SCRBP_HTEMP: Phase b positive heat sink hi temp alarm
1239 SCRBP_LTEMP: Phase b positive heat sink low temp alarm
1240 SCRAN_HTEMP: Phase a negative heat sink low temp alarm
1241 RTD4_OPEN: RTD #4 is open
1242 RTD3_SHORT: RTD #3 is shorted
1243 RTD3_OPEN: RTD #3 is open
1244 RTD2_SHORT: RTD #2 is shorted
1245 RTD2_OPEN: RTD #2 is open
1246 RTD1_SHORT: RTD #1 is shorted
1247 RTD1_OPEN: RTD #1 is open
1248 SCRCN_HTEMP: Phase c negative heat sink hi temp alarm
1249 BRG_LINK_ALARM: Bridge link bad
1250 RTD7_SHORT: RTD #7 is shorted
1251 RTD7_OPEN: RTD #7 is open
1252 RTD6_SHORT: RTD #6 is shorted
1253 RTD6_OPEN: RTD #6 is open
1254 RTD5_SHORT: RTD #5 is shorted
1255 RTD5_OPEN: RTD #5 is open
1256 RTD4_SHORT: RTD #4 is open
1257 spare
1258 FUSE_LC Open line or fuse phase ¢
1259 FUSE_LB Open line or fuse phase b
1260 FUSE_LA Open line or fuse phase a
1261 VCO_FV4: F_TO_V4 block has no input from transducer (IT card)
1262 VCO_FVa3: F_TO_V3 block has no input from transducer (IT card)
1263 VCO_FV2: F_TO_V2 block has no input from transducer (IT card)
1264 VCO_FV1: F_TO_V1 block has no input from transducer (IT card)
1265 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On
1266 MAIN_FAN_STUCK_ON: Main Fan Stuck On
1267 BACKUP_FAN_NOT_ON: Backup Fan Not On
1268 MAIN_ON_FAN_NOT_ON: Main Fan Not On
1269 XFER_TO_MAIN_FAN: Transfer to Main Fan
1270 XFER_TO_BACKUP_FAN: Transfer to Backup Fan
1271- SPARE:
1280
Table 8-21. Bridge C (Controller #2 Modbus Coil Map)
Coil Variable Description
1281 SPARE
1282 IN_EXECUTE_STATE:
1283 BRG_RUN_ENABLED: LATCH when ON_CMD received
1284 BRG_NOT_READY_FB: WORKING
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1285 BRG_TRP_REQ_FB: LATCH for trip brg trip req

1286 BRG_TRP_FB: Bridge is tripped

1287 BRG_ALM_FB: Bridge has a alarm

1288 BRG_RUN_FB: Bridge is running

1289- SPARE

1292

1293 DIGIN_IN4_FB: DIG_IN block feedbacks input 4

1294 DIGIN_IN3_FB: DIG_IN block feedbacks input 3

1295 DIGIN_IN2_FB: DIG_IN block feedbacks input 2

1296 DIGIN_IN1_FB: DIG_IN block feedbacks input 1

1297 BLKS_NOT_EXECUTING: Should be set in all states except exe and running

1298 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

1299 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

1300 IBR_NOT_ZERO: Pf(?sitive of Negative bridge current not zero with bridge
o)

1301 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched

1302 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched

1303 DC_STUCK_CLOSED: DC breaker stuck closed - Latched

1304 DC_STUCK_OPEN: DC breaker stuck open - Latched

1305 CSAN: Conduction sensor phase a negative not conducting

1306 CSAP: Conduction sensor phase a positive not conducting

1307 SCRCN: SCR CN disabled on Hi Temp

1308 SCRCP: SCR CP disabled on Hi Temp

1309 SCRBN: SCR BN disabled on Hi Temp

1310 SCRBP: SCR BP disabled on Hi Temp

1311 SCRAN: SCR AN disabled on Hi Temp

1312 SCRAP: SCR AP disabled on Hi Temp

1313 BAD_SS: bad state select input

1314 CSLINEC: C phase conduction sensor failed

1315 CSLINEB: B phase conduction sensor failed

1316 CSLINEA: A phase conduction sensor failed

1317 CSCN: Conduction sensor phase c negative not conducting

1318 CSCP: Conduction sensor phase ¢ positive not conducting

1319 CSBN: Conduction sensor phase b negative not conducting

1320 CSBP: Conduction sensor phase b positve not conducting

1321 SCRAN_LTEMP: Phase a negative heat sink low temp alarm

1322 SCRAP_HTEMP: Phase a positive heat sink hi temp alarm

1323 SCRAP_LTEMP: Phase a positive heat sink low temp alarm

1324 AIRTHI: Bridge air temperature is too hi

1325 FAN_FB_ALM: Fan feed back not present

1326 LOSS OF COOLING Heatsinks above low threshold and air above threshold

1327 SPARE
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1328 ALM_BRG_TRP_REQ_FB Bridge is tripped - this bit must be cleared to run again
1329 SCRCN_LTEMP: Phase ¢ negative heat sink low temp alarm
1330 SCRCP_HTEMP: Phase c positive heat sink hi temp alarm
1331 SCRCP_LTEMP: Phase c positive heat sink low temp alarm
1332 SCRBN_HTEMP: Phase b negative heat sink hi temp alarm
1333 SCRBN_LTEMP: Phase b negative heat sink low temp alarm
1334 SCRBP_HTEMP: Phase b positive heat sink hi temp alarm
1335 SCRBP_LTEMP: Phase b positive heat sink low temp alarm
1336 SCRAN_HTEMP: Phase a negative heat sink low temp alarm
1337 RTD4_OPEN: RTD #4 is open
1338 RTD3_SHORT: RTD #3 is shorted
1339 RTD3_OPEN: RTD #3 is open
1340 RTD2_SHORT: RTD #2 is shorted
1341 RTD2_OPEN: RTD #2 is open
1342 RTD1_SHORT: RTD #1 is shorted
1343 RTD1_OPEN: RTD #1 is open
1344 SCRCN_HTEMP: Phase c negative heat sink hi temp alarm
1345 BRG_LINK_ALARM: Bridge link bad
1346 RTD7_SHORT: RTD #7 is shorted
1347 RTD7_OPEN: RTD #7 is open
1348 RTD6_SHORT: RTD #6 is shorted
1349 RTD6_OPEN: RTD #6 is open
1350 RTD5_SHORT: RTD #5 is shorted
1351 RTD5_OPEN: RTD #5 is open
1352 RTD4_SHORT: RTD #4 is open
1353 spare
1354 FUSE_LC Open line or fuse phase ¢
1355 FUSE_LB Open line or fuse phase b
1356 FUSE_LA Open line or fuse phase a
1357 VCO_FV4: F_TO_V4 block has no input from transducer (IT card)
1358 VCO_FVa3: F_TO_V3 block has no input from transducer (IT card)
1359 VCO_FV2: F_TO_V2 block has no input from transducer (IT card)
1360 VCO_FV1: F_TO_V1 block has no input from transducer (IT card)
1361 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On
1362 MAIN_FAN_STUCK_ON: Main Fan Stuck On
1363 BACKUP_FAN_NOT_ON: Backup Fan Not On
1364 MAIN_ON_FAN_NOT_ON: Main Fan Not On
1365 XFER_TO_MAIN_FAN: Transfer to Main Fan
1366 XFER_TO_BACKUP_FAN: Transfer to Backup Fan
1367- SPARE:
1376
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Table 8-22. Bridge D (Controller #2 Modbus Coil Map)

Coil Variable Description

1377 SPARE

1378 IN_EXECUTE_STATE:

1379 BRG_RUN_ENABLED: LATCH when ON_CMD received

1380 BRG_NOT_READY_FB: WORKING

1381 BRG_TRP_REQ_FB: LATCH for trip brg trip req

1382 BRG_TRP_FB: Bridge is tripped

1383 BRG_ALM_FB: Bridge has a alarm

1384 BRG_RUN_FB: Bridge is running

1385- SPARE

1388

1389 DIGIN_IN4_FB: DIG_IN block feedbacks input 4

1390 DIGIN_IN3_FB: DIG_IN block feedbacks input 3

1391 DIGIN_IN2_FB: DIG_IN block feedbacks input 2

1392 DIGIN_IN1_FB: DIG_IN block feedbacks input 1

1393 BLKS_NOT_EXECUTING: Should be set in all states except exe and running

1394 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

1395 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

1396 IBR_NOT_ZERO: Pf(?sitive of Negative bridge current not zero with bridge
o)

1397 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched

1398 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched

1399 DC_STUCK_CLOSED: DC breaker stuck closed - Latched

1400 DC_STUCK_OPEN: DC breaker stuck open - Latched

1401 CSAN: Conduction sensor phase a negative not conducting

1402 CSAP: Conduction sensor phase a positive not conducting

1403 SCRCN: SCR CN disabled on Hi Temp

1404 SCRCP: SCR CP disabled on Hi Temp

1405 SCRBN: SCR BN disabled on Hi Temp

1406 SCRBP: SCR BP disabled on Hi Temp

1407 SCRAN: SCR AN disabled on Hi Temp

1408 SCRAP: SCR AP disabled on Hi Temp

1409 BAD_SS: Bad state select input

1410 CSLINEC: C phase conduction sensor failed

1411 CSLINEB: B phase conduction sensor failed

1412 CSLINEA: A phase conduction sensor failed

1413 CSCN: Conduction sensor phase c negative not conducting

1414 CSCP: Conduction sensor phase ¢ positive not conducting

1415 CSBN: Conduction sensor phase b negative not conducting

1416 CSBP: Conduction sensor phase b positve not conducting

1417 SCRAN_LTEMP: Phase a negative heat sink low temp alarm

1418 SCRAP_HTEMP: Phase a positive heat sink hi temp alarm
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1419 SCRAP_LTEMP: Phase a positive heat sink low temp alarm
1420 AIRTHI: Bridge air temperature is too hi
1421 FAN_FB_ALM: Fan feed back not present
1422 LOSS OF COOLING Heatsinks above low threshold and air above threshold
1423 SPARE
1424 ALM_BRG_TRP_REQ_FB Bridge is tripped - this bit must be cleared to run again
1425 SCRCN_LTEMP: Phase c negative heat sink low temp alarm
1426 SCRCP_HTEMP: Phase c positive heat sink hi temp alarm
1427 SCRCP_LTEMP: Phase c positive heat sink low temp alarm
1428 SCRBN_HTEMP: Phase b negative heat sink hi temp alarm
1429 SCRBN_LTEMP: Phase b negative heat sink low temp alarm
1430 SCRBP_HTEMP: Phase b positive heat sink hi temp alarm
1431 SCRBP_LTEMP: Phase b positive heat sink low temp alarm
1432 SCRAN_HTEMP: Phase a negative heat sink low temp alarm
1433 RTD4_OPEN: RTD #4 is open
1434 RTD3_SHORT: RTD #3 is shorted
1435 RTD3_OPEN: RTD #3 is open
1436 RTD2_SHORT: RTD #2 is shorted
1437 RTD2_OPEN: RTD #2 is open
1438 RTD1_SHORT: RTD #1 is shorted
1439 RTD1_OPEN: RTD #1 is open
1440 SCRCN_HTEMP: PHASE C NEGATIVE HEAT SINK HI TEMP ALARM
1441 BRG_LINK_ALARM: BRIDGE LINK BAD
1442 RTD7_SHORT: RTD #7 is shorted
1443 RTD7_OPEN: RTD #7 is open
1444 RTD6_SHORT: RTD #6 is shorted
1445 RTD6_OPEN: RTD #6 is open
1446 RTD5_SHORT: RTD #5 is shorted
1447 RTD5_OPEN: RTD #5 is open
1448 RTD4_SHORT: RTD #4 is open
1449
1450 FUSE_LC Open line or fuse phase ¢
1451 FUSE_LB Open line or fuse phase b
1452 FUSE_LA Open line or fuse phase a
1453 VCO_FV4: F_TO_V4 block has no input from transducer (IT card)
1454 VCO_FVa3: F_TO_V3 block has no input from transducer (IT card)
1455 VCO_FV2: F_TO_V2 block has no input from transducer (IT card)
1456 VCO_FV1: F_TO_V1 block has no input from transducer (IT card)
1457 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On
1458 MAIN_FAN_STUCK_ON: Main Fan Stuck On
1459 BACKUP_FAN_NOT_ON: Backup Fan Not On
1460 MAIN_ON_FAN_NOT_ON: Main Fan Not On
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1461 XFER_TO_MAIN_FAN: Transfer to Main Fan

1462 XFER_TO_BACKUP_FAN: Transfer to Backup Fan

1463- SPARE:

1472

Table 8-23. Bridge E (Controller #2 Modbus Coil Map)
Coil Variable Description

1473 SPARE

1474 IN_EXECUTE_STATE:

1475 BRG_RUN_ENABLED: LATCH when ON_CMD received

1476 BRG_NOT_READY_FB: WORKING

1477 BRG_TRP_REQ_FB: LATCH for trip brg trip req

1478 BRG_TRP_FB: Bridge is tripped

1479 BRG_ALM_FB: Bridge has a alarm

1480 BRG_RUN_FB: Bridge is running

1481- SPARE

1484

1485 DIGIN_IN4_FB: DIG_IN block feedbacks input 4

1486 DIGIN_IN3_FB: DIG_IN block feedbacks input 3

1487 DIGIN_IN2_FB: DIG_IN block feedbacks input 2

1488 DIGIN_IN1_FB: DIG_IN block feedbacks input 1

1489 BLKS_NOT_EXECUTING: Should be set in all states except exe and running

1490 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

1491 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

1492 IBR_NOT_ZERO: Pf(]zsitive of Negative bridge current not zero with bridge
o}

1493 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched

1494 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched

1495 DC_STUCK_CLOSED: DC breaker stuck closed - Latched

1496 DC_STUCK_OPEN: DC breaker stuck open - Latched

1497 CSAN: Conduction sensor phase a negative not conducting

1498 CSAP: Conduction sensor phase a positive not conducting

1499 SCRCN: SCR CN disabled on Hi Temp

1500 SCRCP: SCR CP disabled on Hi Temp

1501 SCRBN: SCR BN disabled on Hi Temp

1502 SCRBP: SCR BP disabled on Hi Temp

1503 SCRAN: SCR AN disabled on Hi Temp

1504 SCRAP: SCR AP disabled on Hi Temp

1505 BAD_SS: Bad state select input

1506 CSLINEC: C phase conduction sensor failed

1507 CSLINEB: B phase conduction sensor failed

1508 CSLINEA: A phase conduction sensor failed
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1509 CSCN: Conduction sensor phase c negative not conducting
1510 CSCP: Conduction sensor phase ¢ positive not conducting
1511 CSBN: Conduction sensor phase b negative not conducting
1512 CSBP: Conduction sensor phase b positve not conducting
1513 SCRAN_LTEMP: Phase A negative heat sink low temp alarm
1514 SCRAP_HTEMP: Phase A positive heat sink hi temp alarm
1515 SCRAP_LTEMP: Phase A positive heat sink low temp alarm
1516 AIRTHI: Bridge air temperature is too hi
1517 FAN_FB_ALM: Fan feedback not present
1518 LOSS OF COOLING Heatsinks above low threshold and air above threshold
1519 SPARE
1520 ALM_BRG_TRP_REQ_FB Bridge is tripped - this bit must be cleared to run again
1521 SCRCN_LTEMP: PHASE C NEGATIVE HEAT SINK LOW TEMP ALARM
1522 SCRCP_HTEMP: PHASE C POSITIVE HEAT SINK HI TEMP ALARM
1523 SCRCP_LTEMP: PHASE C POSITIVE HEAT SINK LOW TEMP ALARM
1524 SCRBN_HTEMP: PHASE B NEGATIVE HEAT SINK HI TEMP ALARM
1525 SCRBN_LTEMP: PHASE B NEGATIVE HEAT SINK LOW TEMP ALARM
1526 SCRBP_HTEMP: PHASE B POSITIVE HEAT SINK HI TEMP ALARM
1527 SCRBP_LTEMP: PHASE B POSITIVE HEAT SINK LOW TEMP ALARM
1528 SCRAN_HTEMP: PHASE A NEGATIVE HEAT SINK LOW TEMP ALARM
1529 RTD4_OPEN: RTD #4 IS OPEN
1530 RTD3_SHORT: RTD #3 IS SHORT
1531 RTD3_OPEN: RTD #3 IS OPEN
1532 RTD2_SHORT: RTD #2 IS SHORT
1533 RTD2_OPEN: RTD #2 IS OPEN
1534 RTD1_SHORT: RTD #1 1S SHORT
1535 RTD1_OPEN: RTD #1 IS OPEN
1536 SCRCN_HTEMP: PHASE C NEGATIVE HEAT SINK HI TEMP ALARM
1537 BRG_LINK_ALARM: BRIDGE LINK BAD
1538 RTD7_SHORT: RTD #7 IS SHORT
1539 RTD7_OPEN: RTD #7 1S OPEN
1540 RTD6_SHORT: RTD #6 IS SHORT
1541 RTD6_OPEN: RTD #6 IS OPEN
1542 RTD5_SHORT: RTD #5 1S SHORT
1543 RTD5_OPEN: RTD #5 IS OPEN
1544 RTD4_SHORT: RTD #4 1S OPEN
1545 spare
1546 FUSE_LC OPEN LINE OR FUSE PHASE C
1547 FUSE_LB OPEN LINE OR FUSE PHASE B
1548 FUSE_LA OPEN LINE OR FUSE PHASE A
1549 VCO_FV4: F_TO_V4 block has no input from transducer (IT card)
1550 VCO_FVa3: F_TO_V3 block has no input from transducer (IT card)
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1551 VCO_FV2: F_TO_V2 block has no input from transducer (IT card)

1552 VCO_FV1: F_TO_V1 block has no input from transducer (IT card)

1553 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On

1554 MAIN_FAN_STUCK_ON: Main Fan Stuck On

1555 BACKUP_FAN_NOT_ON: Backup Fan Not On

1556 MAIN_ON_FAN_NOT_ON: Main Fan Not On

1557 XFER_TO_MAIN_FAN: Transfer to Main Fan

1558 XFER_TO_BACKUP_FAN: Transfer to Backup Fan

1559- SPARE:

1568

Table 8-24. Bridge F (Controller #2 Modbus Coil Map)
Coil Variable Description

1569 SPARE

1570 IN_EXECUTE_STATE:

1571 BRG_RUN_ENABLED: LATCH when ON_CMD received

1572 BRG_NOT_READY_FB: WORKING

1573 BRG_TRP_REQ_FB: LATCH for trip brg trip req

1574 BRG_TRP_FB: Bridge is tripped

1575 BRG_ALM_FB: Bridge has a alarm

1576 BRG_RUN_FB: Bridge is running

1577- SPARE

1580

1581 DIGIN_IN4_FB: DIG_IN block feedbacks input 4

1582 DIGIN_IN3_FB: DIG_IN block feedbacks input 3

1583 DIGIN_IN2_FB: DIG_IN block feedbacks input 2

1584 DIGIN_IN1_FB: DIG_IN block feedbacks input 1

1585 BLKS_NOT_EXECUTING: Should be set in all states except exe and running

1586 IN_NOT_ZERO: Bridge off and negative bridge current too big - self
clearing

1587 IP_NOT_ZERO: Bridge off and positive bridge current too big - self
clearing

1588 IBR_NOT_ZERO: Pf(]zsitive of Negative bridge current not zero with bridge
o}

1589 AC_STUCK_CLOSED: AC bridge breaker stuck closed - Latched

1590 AC_STUCK_OPEN: Ac bridge breaker stuck open - Latched

1591 DC_STUCK_CLOSED: DC breaker stuck closed - Latched

1592 DC_STUCK_OPEN: DC breaker stuck open - Latched

1593 CSAN: CONDUCTION SENSOR PHASE A NEGATIVE NOT
CONDUCTING

1594 CSAP: CONDUCTION SENSOR PHASE A POSITIVE NOT
CONDUCTING

1595 SCRCN: SCR CN disabled on Hi Temp

1596 SCRCP: SCR CP disabled on Hi Temp

1597 SCRBN: SCR BN disabled on Hi Temp
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1598 SCRBP: SCR BP disabled on Hi Temp
1599 SCRAN: SCR AN disabled on Hi Temp
1600 SCRAP: SCR AP disabled on Hi Temp
1601 BAD_SS: BAD STATE SELECT INPUT
1602 CSLINEC: C PHASE CONDUCTION SENSOR FAILED
1603 CSLINEB: B PHASE CONDUCTION SENSOR FAILED
1604 CSLINEA: A PHASE CONDUCTION SENSOR FAILED
1605 CSCN: Conduction sensor phase ¢ negative not conducting
1606 CSCP: Conduction sensor phase c positive not conducting
1607 CSBN: Conduction sensor phase b negative not conducting
1608 CSBP: Conduction sensor phase b positve not conducting
1609 SCRAN_LTEMP: PHASE A NEGATIVE HEAT SINK LOW TEMP ALARM
1610 SCRAP_HTEMP: PHASE A POSITIVE HEAT SINK HI TEMP ALARM
1611 SCRAP_LTEMP: PHASE A POSITIVE HEAT SINK LOW TEMP ALARM
1612 AIRTHI: BRIDGE AIR TEMPERATURE IS TOO HI
1613 FAN_FB_ALM: FAN FEED BACK NOT PRESENT
1614 LOSS OF COOLING Heatsinks above low threshold and air above threshold
1615 SPARE
1616 ALM_BRG_TRP_REQ_FB Bridge is tripped - this bit must be cleared to run again
1617 SCRCN_LTEMP: PHASE C NEGATIVE HEAT SINK LOW TEMP ALARM
1618 SCRCP_HTEMP: PHASE C POSITIVE HEAT SINK HI TEMP ALARM
1619 SCRCP_LTEMP: PHASE C POSITIVE HEAT SINK LOW TEMP ALARM
1620 SCRBN_HTEMP: PHASE B NEGATIVE HEAT SINK HI TEMP ALARM
1621 SCRBN_LTEMP: PHASE B NEGATIVE HEAT SINK LOW TEMP ALARM
1622 SCRBP_HTEMP: PHASE B POSITIVE HEAT SINK HI TEMP ALARM
1623 SCRBP_LTEMP: PHASE B POSITIVE HEAT SINK LOW TEMP ALARM
1624 SCRAN_HTEMP: PHASE A NEGATIVE HEAT SINK LOW TEMP ALARM
1625 RTD4_OPEN: RTD #4 1S OPEN
1626 RTD3_SHORT: RTD #3 IS SHORT
1627 RTD3_OPEN: RTD #3 IS OPEN
1628 RTD2_SHORT: RTD #2 IS SHORT
1629 RTD2_OPEN: RTD #2 IS OPEN
1630 RTD1_SHORT: RTD #1 1S SHORT
1631 RTD1_OPEN: RTD #1 IS OPEN
1632 SCRCN_HTEMP: PHASE C NEGATIVE HEAT SINK HI TEMP ALARM
1633 BRG_LINK_ALARM: BRIDGE LINK BAD
1634 RTD7_SHORT: RTD #7 IS SHORT
1635 RTD7_OPEN: RTD #7 IS OPEN
1636 RTD6_SHORT: RTD #6 IS SHORT
1637 RTD6_OPEN: RTD #6 IS OPEN
1638 RTD5_SHORT: RTD #5 IS SHORT
1639 RTD5_OPEN: RTD #5 IS OPEN
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1640 RTD4_SHORT: RTD #4 1S OPEN
1641 spare
1642 FUSE_LC OPEN LINE OR FUSE PHASE C
1643 FUSE_LB OPEN LINE OR FUSE PHASE B
1644 FUSE_LA OPEN LINE OR FUSE PHASE A
1645 VCO_FV4: F_TO_V4 block has no input from transducer (IT card)
1646 VCO_FVa3: F_TO_V3 block has no input from transducer (IT card)
1647 VCO_FV2: F_TO_V2 block has no input from transducer (IT card)
1648 VCO_FV1: F_TO_V1 block has no input from transducer (IT card)
1649 BACKUP_FAN_STUCK_ON: Backup Fan Stuck On
1650 MAIN_FAN_STUCK_ON: Main Fan Stuck On
1651 BACKUP_FAN_NOT_ON: Backup Fan Not On
1652 MAIN_ON_FAN_NOT_ON: Main Fan Not On
1653 XFER_TO_MAIN_FAN: Transfer to Main Fan
1654 XFER_TO_BACKUP_FAN: Transfer to Backup Fan
1655- SPARE:
1664

Controller #2 Modbus™ Holding Registers

Table 8-25 through Table 8-41 list the Modbus holding registers for Controller #2. The same holding
registers are used for Controllers #4 and #6 (when present).

Table 8-25. Spare (Controller #2 Modbus Holding Registers)

Register Variable Description
40001, 40002 SPARE
40003, 40004 SPARE
40005, 40006 SPARE
40007, 40008 SPARE
40009, 40010 SPARE
40011, 40012 SPARE
40013, 40014 SPARE
40015, 40016 SPARE

Table 8-26. Bridge 0 (Controller

#2 Modbus Holding Registers)

Register Variable Description

40017 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40018 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in

heatsink AN

40019 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40020 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40021 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in

heatsink CP
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40022 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40023 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40024 SCRAP_CURRENT: From CSL block in BCM

40025 SCRAN_CURRENT: From CSL block in BCM

40026 SCRBP_CURRENT: From CSL block in BCM

40027 SCRBN_CURRENT: From CSL block in BCM

40028 SCRCP_CURRENT: From CSL block in BCM

40029 SCRCN_CURRENT: From CSL block in BCM

40030 BRG_POS_CURRENT: From CSL block in BCM

40031 BRG_NEG_CURRENT: From CSL block in BCM

40032 SPARE:

Table 8-27. Bridge 1 (Controller #2 Modbus Holding Registers)

Register Variable Description

40033 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40034 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40035 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40036 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40037 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40038 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40039 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40040 SCRAP_CURRENT: From CSL block in BCM

40041 SCRAN_CURRENT: From CSL block in BCM

40042 SCRBP_CURRENT: From CSL block in BCM

40043 SCRBN_CURRENT: From CSL block in BCM

40044 SCRCP_CURRENT: From CSL block in BCM

40045 SCRCN_CURRENT: From CSL block in BCM

40046 BRG_POS_CURRENT: From CSL block in BCM

40047 BRG_NEG_CURRENT: From CSL block in BCM

40048 SPARE:

Table 8-28. Bridge 2 (Controller #2 Modbus Holding Registers)

Register Variable Description

40049 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40050 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40051 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP
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40052 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40053 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40054 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40055 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40056 SCRAP_CURRENT: From CSL block in BCM

40057 SCRAN_CURRENT: From CSL block in BCM

40058 SCRBP_CURRENT: From CSL block in BCM

40059 SCRBN_CURRENT: From CSL block in BCM

40060 SCRCP_CURRENT: From CSL block in BCM

40061 SCRCN_CURRENT: From CSL block in BCM

40062 BRG_POS_CURRENT: From CSL block in BCM

40063 BRG_NEG_CURRENT: From CSL block in BCM

40064 SPARE:

Table 8-29. Bridge 3 (Controller #2 Modbus Holding Registers)

Register Variable Description

40065 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40066 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40067 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40068 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40069 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40070 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40071 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40072 SCRAP_CURRENT: From CSL block in BCM

40073 SCRAN_CURRENT: From CSL block in BCM

40074 SCRBP_CURRENT: From CSL block in BCM

40075 SCRBN_CURRENT: From CSL block in BCM

40076 SCRCP_CURRENT: From CSL block in BCM

40077 SCRCN_CURRENT: From CSL block in BCM

40078 BRG_POS_CURRENT: From CSL block in BCM

40079 BRG_NEG_CURRENT: From CSL block in BCM

40080 SPARE:
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Table 8-30. Bridge 4 (Controller #2 Modbus Holding Registers)

Register Variable Description

40081 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40082 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40083 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40084 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40085 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40086 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40087 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40088 SCRAP_CURRENT: From CSL block in BCM

40089 SCRAN_CURRENT: From CSL block in BCM

40090 SCRBP_CURRENT: From CSL block in BCM

40091 SCRBN_CURRENT: From CSL block in BCM

40092 SCRCP_CURRENT: From CSL block in BCM

40093 SCRCN_CURRENT: From CSL block in BCM

40094 BRG_POS_CURRENT: From CSL block in BCM

40095 BRG_NEG_CURRENT: From CSL block in BCM

Table 8-31. Bridge 5 (Controller #2 Modbus Holding Registers)

Register Variable Description

40097 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40098 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40099 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40100 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40101 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40102 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40103 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40104 SCRAP_CURRENT: From CSL block in BCM

40105 SCRAN_CURRENT: From CSL block in BCM

40106 SCRBP_CURRENT: From CSL block in BCM

40107 SCRBN_CURRENT: From CSL block in BCM

40108 SCRCP_CURRENT: From CSL block in BCM

40109 SCRCN_CURRENT: From CSL block in BCM

40110 BRG_POS_CURRENT: From CSL block in BCM

40111 BRG_NEG_CURRENT: From CSL block in BCM

40112 SPARE:
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Table 8-32. Bridge 6 (Controller #2 Modbus Holding Registers)

Register Variable Description

40113 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40114 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40115 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40116 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40117 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40118 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40119 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40120 SCRAP_CURRENT: From CSL block in BCM

40121 SCRAN_CURRENT: From CSL block in BCM

40122 SCRBP_CURRENT: From CSL block in BCM

40123 SCRBN_CURRENT: From CSL block in BCM

40124 SCRCP_CURRENT: From CSL block in BCM

40125 SCRCN_CURRENT: From CSL block in BCM

40126 BRG_POS_CURRENT: From CSL block in BCM

40127 BRG_NEG_CURRENT: From CSL block in BCM

40128 SPARE:

Table 8-33. Bridge 7 (Controller #2 Modbus Holding Registers)

Register Variable Description

40129 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40130 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40131 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40132 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40133 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40134 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40135 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40136 SCRAP_CURRENT: From CSL block in BCM

40137 SCRAN_CURRENT: From CSL block in BCM

40138 SCRBP_CURRENT: From CSL block in BCM

40139 SCRBN_CURRENT: From CSL block in BCM

40140 SCRCP_CURRENT: From CSL block in BCM

40141 SCRCN_CURRENT: From CSL block in BCM

40142 BRG_POS_CURRENT: From CSL block in BCM

40143 BRG_NEG_CURRENT: From CSL block in BCM

40144 SPARE:
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Table 8-34. Bridge 8 (Controller #2 Modbus Holding Registers)

Register Variable Description

40145 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40146 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40147 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40148 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40149 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40150 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40151 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40152 SCRAP_CURRENT: From CSL block in BCM

40153 SCRAN_CURRENT: From CSL block in BCM

40154 SCRBP_CURRENT: From CSL block in BCM

40155 SCRBN_CURRENT: From CSL block in BCM

40156 SCRCP_CURRENT: From CSL block in BCM

40157 SCRCN_CURRENT: From CSL block in BCM

40158 BRG_POS_CURRENT: From CSL block in BCM

40159 BRG_NEG_CURRENT: From CSL block in BCM

40160 SPARE:

Table 8-35. Bridge 9 (Controller #2 Modbus Holding Registers)

Register Variable Description

40161 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40162 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40163 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40164 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40165 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40166 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40167 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40168 SCRAP_CURRENT: From CSL block in BCM

40169 SCRAN_CURRENT: From CSL block in BCM

40170 SCRBP_CURRENT: From CSL block in BCM

40171 SCRBN_CURRENT: From CSL block in BCM

40172 SCRCP_CURRENT: From CSL block in BCM

40173 SCRCN_CURRENT: From CSL block in BCM

40174 BRG_POS_CURRENT: From CSL block in BCM

40175 BRG_NEG_CURRENT: From CSL block in BCM

40176 SPARE:
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Table 8-36. Bridge A (Controller #2 Modbus Holding Registers)

Register Variable Description

40177 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40178 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40179 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40180 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40181 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40182 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40183 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40184 SCRAP_CURRENT: From CSL block in BCM

40185 SCRAN_CURRENT: From CSL block in BCM

40186 SCRBP_CURRENT: From CSL block in BCM

40187 SCRBN_CURRENT: From CSL block in BCM

40188 SCRCP_CURRENT: From CSL block in BCM

40189 SCRCN_CURRENT: From CSL block in BCM

40190 BRG_POS_CURRENT: From CSL block in BCM

40191 BRG_NEG_CURRENT: From CSL block in BCM

40192 SPARE:

Table 8-37. Bridge B (Controller #2 Modbus Holding Registers)

Register Variable Description

40193 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40194 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40195 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40196 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40197 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40198 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40199 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40200 SCRAP_CURRENT: From CSL block in BCM

40201 SCRAN_CURRENT: From CSL block in BCM

40202 SCRBP_CURRENT: From CSL block in BCM

40203 SCRBN_CURRENT: From CSL block in BCM

40204 SCRCP_CURRENT: From CSL block in BCM

40205 SCRCN_CURRENT: From CSL block in BCM

40206 BRG_POS_CURRENT: From CSL block in BCM

40207 BRG_NEG_CURRENT: From CSL block in BCM

40208 SPARE:
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Table 8-38. Bridge C (Controller #2 Modbus Holding Registers)

Register Variable Description

40209 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40210 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40211 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40212 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40213 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40214 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40215 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40216 SCRAP_CURRENT: From CSL block in BCM

40217 SCRAN_CURRENT: From CSL block in BCM

40218 SCRBP_CURRENT: From CSL block in BCM

40219 SCRBN_CURRENT: From CSL block in BCM

40220 SCRCP_CURRENT: From CSL block in BCM

40221 SCRCN_CURRENT: From CSL block in BCM

40222 BRG_POS_CURRENT: From CSL block in BCM

40223 BRG_NEG_CURRENT: From CSL block in BCM

40224 SPARE:

Table 8-39. Bridge D (Controller #2 Modbus Holding Registers)

Register Variable Description

40225 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40226 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40227 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40228 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40229 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40230 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40231 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40232 SCRAP_CURRENT: From CSL block in BCM

40233 SCRAN_CURRENT: From CSL block in BCM

40234 SCRBP_CURRENT: From CSL block in BCM

40235 SCRBN_CURRENT: From CSL block in BCM

40236 SCRCP_CURRENT: From CSL block in BCM

40237 SCRCN_CURRENT: From CSL block in BCM

40238 BRG_POS_CURRENT: From CSL block in BCM

40239 BRG_NEG_CURRENT: From CSL block in BCM

40240 SPARE:
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Table 8-40. Bridge E (Controller #2 Modbus Holding Registers)

Register Variable Description

40241 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AP

40242 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink AN

40243 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BP

40244 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink BN

40245 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CP

40246 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in
heatsink CN

40247 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40248 SCRAP_CURRENT: From CSL block in BCM

40249 SCRAN_CURRENT: From CSL block in BCM

40250 SCRBP_CURRENT: From CSL block in BCM

40251 SCRBN_CURRENT: From CSL block in BCM

40252 SCRCP_CURRENT: From CSL block in BCM

40253 SCRCN_CURRENT: From CSL block in BCM

40254 BRG_POS_CURRENT: From CSL block in BCM

40255 BRG_NEG_CURRENT: From CSL block in BCM

40256 SPARE:

Table 8-41. Bridge F (Controller #2 Modbus Holding Registers)

Register Variable Description

40257 RTD AP_DEGREES TEMP_MONITOR block in BCM must point to RTD in heatsink AP

40258 RTD AN_DEGREES TEMP_MONITOR block in BCM must point to RTD in heatsink AN

40259 RTD BP_DEGREES TEMP_MONITOR block in BCM must point to RTD in heatsink BP

40260 RTD BN_DEGREES TEMP_MONITOR block in BCM must point to RTD in heatsink BN

40261 RTD CP_DEGREES TEMP_MONITOR block in BCM must point to RTD in heatsink CP

40262 RTD CN_DEGREES TEMP_MONITOR block in BCM must point to RTD in heatsink

CN

40263 AIR_DEGREES TEMP_MONITOR block in BCM must point to RTD in air

40264 SCRAP_CURRENT: From CSL block in BCM

40265 SCRAN_CURRENT: From CSL block in BCM

40266 SCRBP_CURRENT: From CSL block in BCM

40267 SCRBN_CURRENT: From CSL block in BCM

40268 SCRCP_CURRENT: From CSL block in BCM

40269 SCRCN_CURRENT: From CSL block in BCM

40270 BRG_POS_CURRENT: From CSL block in BCM

40271 BRG_NEG_CURRENT: From CSL block in BCM

40272 SPARE:
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9 « Maintenance

Preventative maintenance consists of periodic replacement of the backup battery and periodically
checking that the connections between the ECM-2 and the system are clean and tight. ECM-2 units 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.

Storage

This device contains long-life aluminum electrolytic capacitors. For devices that are not in service (spares
in storage), the life of these capacitors can be maximized by energizing the device for 30 minutes once
per year.

Backup Battery

During a loss of operating power, ECM-2 timekeeping is maintained by a battery located in a holder on
the lower side of the module. Battery replacement every five years is recommended to maintain this
capability. The ECM-2 uses a BR2032 lithium coin battery (Basler P/N 38526). Battery replacement is
facilitated through the battery holder’s glide-out tray. Refer to Figure 9-1. Spent batteries should be
disposed of in an environmentally-responsible manner.

Caution

Replacement of the backup battery for the real-time clock should be
performed only by qualified personnel.

Do not short-circuit the battery, reverse battery polarity, or attempt to
recharge the battery. Observe polarity markings on the battery socket
when inserting a battery. Battery polarity must be correct in order to
provide backup for the real-time clock.

Note

Failure to replace the battery with Basler Electric P/N 38526 may void
the warranty.

When the system is connected to IRIG or NTP, the internal time clock
is updated automatically; therefore the backup battery is not
necessary.

ECM-2 Maintenance
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Figure 9-1. Battery Replacement
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10 « Specifications
ECM-2 electrical and physical specifications are listed in the following paragraphs.

Operating Power (2 Inputs)

NOMINAL ... 24 Vdc

RaNGE ..o 17 to 36 Vdc
Hold-Up (Ride Through)........cccccoviiiiiiniiiiiiien, 02s

BUFAEN ... 30 W

Analog Inputs (24)

Maximum Range ...........cccccuvreermvnrenneniiiiininininininnns 57 Vdc/40 Vac rms

Analog Outputs (2)

Analog Voltage Output
Voltage Control Output Range...........cccccceennnne. +10 Vdc or 0 to +10 Vdc
BUFdEN ..., 1 kQ minimum

Analog Current Output

Current Control Output Range ...........ccoecuvvveeen... 4 to 20 mAdc

BUFAEN ... 800 Q maximum

Input Contacts (4)

RaNGE ... ..o 24 Vdc or 125 Vdc/120 Vac (switch-selectable)

Input contact switches are set at the factory according to the DECS-2100 system. For information on
changing the voltage range, refer to Installation.

Output Contacts (4)
Carry Ratings (Resistive)
24 NdC/M25 VAC ..o 7.0 Adc
{0 Y 2= T TN 7.0 Aac

Make and Break Ratings (Resistive)

2ANVAC ..o 7.0 Adc
125 VAC coooveeoeeeeee e 0.2 Adc
120 VAC ..o 7.0 Aac
Regulation

Accuracy and Stability

Regulation ACCUracy .........cccoceeeviniieeeiniieeeneenn, +0.1% over the load range, at rated power factor and
constant generator frequency
Steady-State Stability..........ccoocceiiiii +0.2% at constant load and frequency

ECM-2 Training Specifications
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Temperature Stability ... +0.5% between 0 and 50°C (32 and 122°F) at constant
load and frequency
Response TiMe ..........uuuvuieeiieieiiiiiiiiinieininineeieininnns <1 cycle

Automatic Voltage Regulation (AVR)

Voltage Range .......ccccoooiiiiiiiiiiiiiiieeee e 40 to 120% of rated generator terminal voltage
Frequency Range..........cccccoviiiiiiiiiieiiniecc e, 20 to 180 Hz (50/60 Hz systems)

AVR with Reactive Current Compensation

Compensation Range .........cccocceeeiiiieieniiee e +20%
Time Constant Range .........ccccccoeecvvieeeeee e, 01to4s
Setting ACCUracCy .........cooovvieiiiiiiii e +0.1%

Manual Regulation

Generator Field Current

RaNGE... ..ot 1 or 5% no-load to 125% full-load
ACCUFACY.....utiiiiiiiiee e +0.5%

Generator Field Voltage

RaNGE ... 5% no-load to 125% full-load
ACCUIACY ....ci ittt +0.5%

Exciter Field Current

RANGE ... 1 or 5% no-load to 125% full-load
ACCUIACY ..ottt +0.5%

Exciter Field Voltage

RANGE ... 5% no-load to 125% full-load
ACCUIACY ..ottt +0.5%

Var Control Regulation

RANGE ... —100 to +100% of generator MVA rating
ACCUIACY ....ciiiiiiiiieeee e +0.5%

PF Regulation

RaNGE... ..ot —0.5 to —1.0 leading, 0.5 to 1.0 lagging
ACCUFACY......etiiiiiiiiee e +0.5%

Setpoint Traverse Rate

Setting Range ..o 510200 s

Limiters

Minimum Excitation

Generator Capability Curve

Pickup Range..........ooeeviiiiiiiiieeeee s 0 to 125% of generator MVA rating (leading)
Time Delay Range ..o 0Oto60s
ACCUIACY ....ci ittt +1%
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Pickup Range..........ooevviiiiiiieeeee s 0 to 125% of generator MVA rating (leading)
Time Delay Range ..o 0to60s

ACCUIACY ..ottt +1%

Overexcitation

Pickup Range ..o, 100 to 130% of full-load field current or voltage
Time Delay ... Inverse time curve

ACCUIACY ...cci ittt +1%

Volts per Hertz
Pickup Range
Time Delay
Time Delay 1 Range
Time Delay 2 Range .......ccccoeeeiiiiiiiieeeee e

Overvoltage
Pickup Range
Pickup ACCUIaCYy........ccovueieiiiiiiieiiiieee e
Time Delay Range
ACCUFACY......eeiiiiiiiiee e

Undervoltage
Pickup Range
Pickup ACCUraCY.........uuuvuuuriiniiiiiiinreenieininenininnninnns
Time Delay Range
ACCUFACY......eviiiiiiiiee e

Minimum Field Excitation
Pickup Range
Time Delay Range
ACCUIACY ...

Instantaneous Overcurrent

Setpoint Range (52 breaker open)
Setpoint Range (52 breaker closed)
Time Delay Range
ACCUIACY e

Var

Setpoint Range
Time Delay Range
Y oTo U = To YRR

Generator Line Current
Setpoint Range
Time Delay Range
Yoo U = To YRR

ECM-2 Training

100 to 130% of generator rating

Inverse time, between 2 defined endpoints
10to 1,000 s

0.2to10s

100 to 130% of generator rating
10.5%

0to 60 s

+1%

30 to 100% of generator rating
+0.5%

Oto60s

+1%

0 to 100% of full-load field current or voltage
0to300s
+1%

10 to 120% of no-load field current
100 to 400% of full-load field current
0to60s

+1%

0 to 200% of generator rating
0to 300s
+1%

20 to 400% generator rating
0to60s
+1%

Specifications



10-4 9411300990

Protection Functions

Minimum Excitation

Generator Capability Curve

Pickup Range.........cccooiiiiiiiiiiiiiee e 0 to 125% of generator MVA rating (leading)
Time Delay Range ........cccccvvvvvvieieieiieeeeeeeee 0.02t0o10s

Stability Limit

Pickup Range.........ccoooiiiiiiiiiiiiiie e 0 to 125% of generator MVA rating (leading)
Time Delay Range .......ccccccvvvvvvieieiieeeeeeeeeeeee 0.02t0o10s

Overexcitation

Pickup Range..........ooeviiiiiiiieeeee s 100 to 140% of generator rating

Time Delay Range ...........ccoceiviieiiiniieeeiee e 0.02t0 10 s

Volts per Hertz

Pickup Range.........cccooiiiiiiiiiiiie e 100 to 140% of generator rating
Time Delay Range ........cccccvvvvvvivieveiieeeeeee 0.02to10s

Overvoltage

Pickup Range..........ooeeviiiiiiiiieeeee s 110 to 160% of generator rating
Time Delay Range ..o 0.02t0 20 s

Undervoltage

Pickup Range.........ccoooiiiiiiiiiiie e, 30 to 100% of generator rating
Time Delay Range .......cccccevvvvvivieveeeeeeeee 0.02t020s

Minimum Field Excitation

Pickup Range..........ooeeviiiiiiiiieeeee s 0 to 100% of full-load field current or voltage
Time Delay Range ..o 0.02t0240s

Instantaneous Overcurrent

Pickup Range........ccccoooiiiiiiiiiiiiiee e 100 to 500% of rated generator or exciter field current
Time Delay Range ........ccccvvvvvvieiiveeeeeeeee 0.02to2s

Var

Pickup Range..........ooeviiiiiiiieeeee s 0 to 200% of generator rating

Time Delay Range ... 0.02t0 300 s

Generator Line Current

Pickup Range.........cccoooiiiiiiiiiiiee e 100 to 200% of generator rating
Time Delay Range ........cccccvvvvvvieiiveieeeeeee 0.02t020s

Alarm Indication

Generator Field Temperature Monitor

Low Temperature Level Setpoint Range ............. 40°C to 150°C (104°F to 302°F)
High Temperature Level Setpoint Range............. 40°C to 150°C (104°F to 302°F)
High Temperature Level Time Delay Range........ 0.2t020s
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Exciter Field Temperature Monitor

Low Temperature Level Setpoint Range ............. 40°C to 150°C (104°F to 302°F)
High Temperature Level Setpoint Range............. 40°C to 150°C (104°F to 302°F)
High Temperature Level Time Delay Range........ 02t020s

Data Logger

Data log records are stored in non-volatile memory every 10 minutes.
Inputs per Record.........cccccvvvveviiiiiiiiiiiiiiiieieeeeeee, 12

Sampling Rate Interval...........ccocoiiiiiiiiie 1 s minimum

Record Size.......cccuuuiiiiiiiiiiiis 100,000 points per record
Event Recorder

Event records are stored in non-volatile memory once the event is captured.

Number of Event Records...........ccccovevriieenneenn. 4

Inputs per Record..........ccuueeiiiiiiiiiiie e 8

Sampling Rate Interval...........ccocoiiiiiiniieee 1 ms minimum

Record Size......oooviiiiiiiiiiiie e 100,000 points per record

Sequence of Events Recording

Up to 16,000 events are time- and date-stamped and stored in non-volatile memory.

Number of User-Programmable Inputs................ 64
Metering Accuracy

Generator and Bus Voltage.........c..cccceeeviiiieeenee. +1%
Generator and Bus Frequency...........ccccoevveeenen. +0.1 Hz
Generator Line Current ..., +1%
Generator Apparent Power (VA)......cccccevviieeennnee. +1%
Generator Active Power (W) ......cccoovieeeiiiieeeeee +1%
Generator Reactive Power (var) .........cccoccveeenee +1%
Power Factor...........ooviiiiiiee e, +0.02 PF
Field Current and Voltage ...........ccccceeiniiiennnnenn. +1%
Auxiliary Voltage and Current Input ..................... +1%

Communication Interface

USB Ports (2)
USB 1 (Intended for Computer Interface)

TYPE e USB 2.0, Type-B
Data Transfer Speed.........ccccocvveeeeiiiiiiiieieee e, 12 MB/s (Full Speed)
USB 2 (Intended for Memory Storage Device)

TYPE e USB 2.0, Type-A
Data Transfer Speed.........ccccovvveeeeiiiiiiiieieee e, 12 MB/s (Full Speed)

ECM-2 Training Specifications
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Ethernet Ports (2)

TYPC et RJ-45, eight-pin, 10BASE-T/100BASE-TX
Maximum Length (One Network Segment).......... 328 ft (100 m)

RS-485 Ports (3)
Type RJ-45, eight-pin
Data Transfer Speed.........ccccocveeeeeeiiiciiiieieee e, Minimum 115,200 baud

RS-232 Port (1)
Type D-sub, nine-pin
Data Transfer Speed...........cccccvvvvvrvininreiniiininininnn, Maximum 115,200 baud

Backup Battery for Real-Time Clock

The backup battery maintains the real-time clock when neither IRIG nor NTP is connected.

Battery Replacement Interval............ccccccvveinnnnnes Every 5 years
Battery Holdup Time with Power Off.................... Approximately 5 years
Battery Type ..oooo e Rayovac BR2032, lithium, coin-type, 3 Vdc, 195 mAh

Basler Electric P/N 38526

Environment

The ECM-2 meets the following standards.

EN-50178 (1998).....ccoiiiiiiiiiiiiiieiieee e Electronic Equipment for use in Power Installations

IEC 60068-1 (1992)......oeviiiiieeiiiieee e Basic Environmental Testing

IEC 60068-2-1 (2007) ...oovveeireieeeeiee e Cold Test

IEC 60068-2-2 (2007) ...ecvveeeieeeiieeeieeeiee e Dry Test

IEC 60068-2-13 (1983) ....oeviiieiieeiee e Altitude

IEC 60068-2-30 (2005) .....ccecvereiieeieeiieee e Damp Heat

IEC 60255-21-1 (1988) ....ooeviiieiieeee e, Vibration

IEC 60255-21-2 (1988) ...ccvvvieeiiiiieeeiiiiee e Shock and Bump

IEC 60255-22-1 (2007) ...eeeeeeeeiieeeieeeieee e Oscillatory Test Wave (SWC)

IEC 61000-4-2 (2008) ....cvvveeereeeiaiiiiieieeee e Electrostatic Discharge

IEC 61000-4-3 (2008) ...coeriuvreeeeiiiieeeiiiieeesiieee e Radiated Radio Frequency Electromagnetic Field

IEC 61000-4-4 (2007) -.eeeeeiiieeeeiiieee e Electrical Test Transient Burst

IEC 61000-4-5 (2008) ....ceevcvveeeeiiiieeeiiiieeesiieeeene Surge Immunity

IEC 61000-4-6 (2008) ....ceevvveeeeiiiieeeiiiieeesiieeeene Conducted Disturbance Induced by RF Fields (Current
Injection)

IEC 61000-4-8 (2009) ...coeeiveieeeiiieeeeiiieee e Testing and Measurement Techniques (Power
Frequency Magnetic Field Immunity

IEC 61000-6-2 (2005) ...eeeeiuveeeeiiiiieeeiiiiee e Generic Immunity

IEC 61000-6-4 (2006) ....ccevuvveeeeirieeeiiieieeeiiieeeenne Generic Immunity

Operating and Storage Temperature

Operating Range.........cccceeeeieiiiiieeee e, —40°C to +60°C (-104°F to +140°F)
Storage Range.........cccocveeveeeiiicieeee e, —40°C to +65°C (-104°F to +149°F)
Humidity

Operating Range.........ccoceeeiiiiei e 0 to 95% non-condensing humidity

Specifications ECM-2 Training
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Agency Certifications

CE Compliance

In its intended use, this equipment conforms with the relevant union harmonization legislation:
Low Voltage Directive (LVD).........ccovecvvreeeeeeennnns 2014/35/EU
Electromagnetic Compatibility (EMC) .................. 2014/30/EU

FCC Requirements
This product complies with FCC 47 CFR Part 15.

NIIPT
NIIPT, JSC Russian certification

Patents

U.S. Patent #6,724,643
U.S. Patent #7,345,456
Other U.S. patents pending

Physical
WEIGNt ..o 2.26 kg (5.00 Ib)
SHZE i Refer to the Mounting chapter

ECM-2 Training Specifications
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