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Safety Symbol Legend

Indicates a procedure, condition, or statement that, if not
strictly observed, could result in personal injury or death.

Warning
Indicates a procedure, condition, or statement that, if not
strictly observed, could result in damage to or destruction of

. equipment.
Caution
& Indicates a procedure, condition, or statement that should be

strictly followed in order to optimize these applications.

Attention

Note Indicates an essential or important procedure, condition, or statement.
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This equipment contains a potential hazard of electric shock
or burn. Only personnel who are adequately trained and
thoroughly familiar with the equipment and the instructions
should install, operate, or maintain this equipment.

Isolation of test equipment from the equipment under test
presents potential electrical hazards. If the test equipment
cannot be grounded to the equipment under test, the test
equipment’s case must be shielded to prevent contact by
personnel.

Warning

To minimize hazard of electrical shock or burn, approved
grounding practices and procedures must be strictly followed.

To prevent personal injury or equipment damage caused by
equipment malfunction, only adequately trained personnel

. should modify any programmable machine.
Warning °M°t¢ Moty anyprog !
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Chapter 1 Equipment Overview

Introduction to the Drive System

The Innovation Series Low Voltage drive products are made up of a set of sources
and dc fed inverters for control of ac induction motors. A common control rack is
used throughout all of the sources and inverters (see Figure 1-2).

This chapter provides an overview of the software and hardware components used in
a drive system. It is organized as follows:

Section Page
Introduction to the Drive SYStem ......c..oeeiiiiiiiiiiiieeeiie e 1-1
Hardware OVEIVIEW .........ooooiiiiiiiiiiii 1-2
EqQuipment COVETed.........couviiieiiiieeeiiieeeeiieeeeette e et e et e e et eeeessaeeesnreeeeenneeas 1-3
SORIWATE OVEIVIEW.......uvveeeeeeeeeeeeieeeeeseeeeseesaseeessassassssssssssssesssssnssssssssssnnsnnnsnnnnnnsnnns 1-4

Communications INtEITACES. .........uuvuvereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 1-5
HOW t0 Gt HEIP ..eeeeeiiiieeeiiiee ettt e 1-6
Related DOCUMENTS .........ooooiiiiiiiiiiii e 1-6

Document DIStriDULION ........uuueeeeiiieeieeiieieiieeeeieeeeeeeeeesaseessasesaeesneennannrannnanaes 1-6
Acronyms and ADDIEVIATIONS .........ccccuereeriiiireriiiieeesieeeesireeeeseereeesnreeessneeeeesnens 1-8

Typical source

B e [m  eoel@m _~ eBY

H

= /,
OO [ 80 [0

Figure 1-1. Example Drive System Lineup
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Configuration, local control, and monitoring of the sources/inverters can occur from
either the integral keypad or the Windows®-based Control System Toolbox
application (see Figure 1-2).

Control System Toolbox

/ @ \ Keypad on cabinet door
OnSite Support SM ) l:|
— 9 Center

L

Power
Bridge 1/0

0

Local I/0
1

RS-232C - Local (Note)

pa—
v Hod
lelss

Basic I/O Module

Motor Control Layer

(MCL) - - L

Application Control
Layer (ACL)

Power Bridge Interface
Power Bridge Control

[eoee]

g BAIA‘ DSPX‘ AbL ‘ ‘ ‘
o] =
2]

g)

Standard Function

--------- Optional Function

(=]

=

Ethernet

Note: RS-232C port is standard, configuration with Control System Toolbox is optional.

Figure 1-2. Configuration and Monitoring Connectivity Options

Hardware Overview

Each of the inverters and sources share a common set of features:
*  Adaptive Torque Technologyll based motor control

»  Heatpipe cooling technology for power devices

e Laminated bus for connection between all power devices

*  High power Insulated Gate Bipolar Transistors (IGBTs)
used in regenerative sources and inverters

*  Modular control platform

A system is assembled from a combination of sources (regenerative and non-
regenerative) and inverters based on the requirements of the application.

*  Refer to Appendix B of this publication for complete drive specifications
*  Refer to GEH-6392 for drive dimensions

Non-regenerative sources convert ac power from the utility to dc power for use by
the inverters.

1-2 « Chapter 1 Equipment Overview User's Guide GEH-6392



Regenerative sources can operate in 1 of 2 modes:

e When the inverters are collectively motoring, the source converts ac power
generated from the utility to dc power for the inverters.

*  When the inverters are collectively regenerating, the source converts dc power
generated by the inverters to ac power for the utility.

* Inverters can operate in one of two modes:

e When motoring, they pull power from the dc bus and apply it to the motor. An
industrial pump and fan normally operates in this mode.

*  When regenerating, they pull power from the motor and apply it to the dc bus
(requires regenerative source). A tension reel in a metals process line normally
operates in this mode.

Equipment Covered

In this document, the term
“drive” includes both sources
and inverters.

For additional information
about the drive pattern, refer
to the Intelligent Part
Number section of Appendix
A.

An ac drive lineup is a combination of a source and one or more inverters that
generate ac power to a motor at a required frequency and current. The output
requirement determines the lineup structure.

The LV drives used in a lineup include common bus non-regenerative sources,
common bus regenerative sources available in the following sizes:

Frame* Non-Regen. Regen.
Size Inverter Source Source
65 v
92 v
125 v
180 v
250 v
375 v v
620 v v v
1000 v v v
1800 v v v

*Frame size indicates the approximate current rating.

In firmware (product) number identifies the drive application, as follows:

Pattern Drive Application

ACDCF-G ac drive, dc-fed inverter, general industry applications
ACDCF-S ac drive, dc-fed inverter, system applications

ACDCF-V ac drive, dc-fed inverter, V/Hz applications

ACCBN-A ac drive, common bus non-regenerative source, version A
ACCBR-A ac drive, common bus regenerative source, version A

GEH-6392 User's Guide
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Software Overview

The control provided in an inverter or source is determined by the pattern that it is
executing. Table 1-1 summarizes the control patterns available for the inverters and
sources.

Table 1-1. Available Control Patterns

Control Pattern Reference Operates In Application
Manual

Regenerative Source GEH 6397 Regenerative Regenerative machines

Sources
Non-Regenerative Source GEH 6396 Non-Regenerative Non-Regenerative machines

Sources
Adaptive Torque Technology GEH 6393 Inverters Machines that are operated from a
for General Industry revolutions per minute (RPM) perspective
Adaptive Torque Technology GEH 6394 Inverters Machines that process a web of paper,
for Coordinated Systems steel, etc.
Volts/Hertz Control for GEH 6395 Inverters Multi-motor applications in a machine that is
Coordinated Systems processing a web

Within a control pattern, software functions are configured and monitored from the
integral keypad or Windows®-based Control System Toolbox application.
Configuration wizards are available from either the keypad or toolbox, where the
user is guided through a question/answer session. An example function for a general
industry pattern is shown in Figure 1-3.

Example Control Function:
Parameters for the function are configured using
either the keypad or the toolbox

Prosgrarmirmesd Ramgp Rate
Speed i
A Fuirscilinm G slor

[ Recelbivak ponE Y e e, Decwl bimib poam £y
\,_____omerf |"' A Al g "
¢ ot ek poad 1 ¥ = " ."-EI'”‘L'HI!I (= ] ™
L 03 AP ) » .'I HEREREE Bl LY ik IJ""rl_I

/ \

Fy F O W Wi

Aycriloralion Ratle 1
Aocelerstion Rate 3

——
[ Brcslersion s "y

—
TN FFfis

r "Dwcerleration i1 "y
h 500 FPR |

-

szt alian Pt &
e peler stion Reste 1

Figure 1-3. General Industry Pattern Function Example
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Communications Interfaces

The low voltage drives support several communications options as detailed in Figure
1-4.

Control System Toolbox

/ @ \ Keypad on cabinet door
O
Center

Power

3
D D [} Bridge 1/O
(=) 1 [ i -
; i
E Ethernet | e ©
! ® —|— —|—
| 1 = =
E Power Supply
i g | s
i g < | £
i a8 3 RAPA o 8
i RS-232C - Local (Note 1) @ w0l 2 s | g
i O o
3| Q -§’ E
8 ——] Tl s
& I
ISBus (Note 2) 8 N
! i )
T T 1 —_ o
Motor c(%g Layer —i__  IENE ]
i
83 A
[SS] i (=]
Application Control '
Layer (ACL) !
{~~~Modbus RTU 7} R I
if---AIIen Bradley DH+ : o oo oo oo
i o ooy Bty
40 = : VIR |
, 7] Ly i |
. i-Modbus Ethernet i PBIA i i
Standard Function \.-Ethernet SRTP Aot i :| e !
_________ Optional Function *-Ethernet Global Data i ! |
Notes 1SBus A ____Ji Profibus -->c--  Gehius Bus ~---- s
1. Drawing is not to scale. |SBUS B ==mnn
2. RS-232C port is standard, configuration with toolbox is optional Communication Option
3. Two ISBus ports are standard, use of the ports is optional Modules

Figure 1-4. Communication Options
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How to Get Help

I

+” indicates the
international access code
required when calling from
outside of the USA.

If help is needed beyond the instructions provided in the drive system
documentation, contact GE as follows:

GE Industrial Systems
Product Service Engineering
1501 Roanoke Blvd.

Salem, VA 24153-6492 USA

Phone: + 1800 533 5885 (United States, Canada, Mexico)
+ 1 540 378 3280 (International)

Fax: + 1540 387 8606 (All)

Related Documents

If needed for supplementary information, refer to the following Innovation Series
product documents, as applicable:

Subject Document Content
LV drives:
Elementary drawings GEH-6389 Standard electrical wiring schematics for all LV drive frames
Standard layout and outline GEH-6390 Standard drive panel layouts showing internal component locations, and
drawings standard outlines showing dimensions and weights, for all frames
Installation and Startup GEH-6392 Procedures for installing the drive, checking and downloading application
firmware, starting the drive, and using wizards for tuneup.
Firmware application Description of faults codes, firmware functions, associated parameters
reference and wizards, and signal mapping for:
troubleshooting:
ACDCF-G GEH-6393 dc-fed inverters, general industry applications
ACDCF-S GEH-6394 dc-fed inverters, system applications
ACDCF-V GEH-6395 dc-fed inverters, VV/Hz applications
ACCBN-A GEH-6396 common bus non-regenerative sources
ACCBR-A GEH-6397 common bus regenerative sources
Printed wiring boards See Board function within the drive, I/O, configuration requirements, and
Appendix C  replacement
Related or integral products:
Installation guidance for GEH-6380 Drawing content and distribution options; equipment cabling
Innovation Series equipment requirements; installation service options
Control system toolbox GEH-6401 How to use the control system toolbox screens and options for
configuring an Innovation Series drive
Trend Recorder GEH-6408 How to use the Trend Recorder feature of the control system toolbox,
including how to record graphical views of drive signals
Receiving, handling, and GEI-100256 Procedures, precautions, and environmental requirements for receiving

storage

the drive from the shipper and storing it before installation

1-6 « Chapter 1 Equipment Overview
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Document Distribution

GE Industrial Systems supplies product documents to its customers to support the
equipment provided for each requisition. The contract documents define the terms of
the document distribution.

If provided (per contract), the following documents contain requisition information
about the drive system:

*  Requisition drawings, including outlines, layouts, and elementary diagrams

e Renewal Parts listing (see Appendix C)

Note If differences exist between the general product documentation and the
requisition documentation, the requisition documentation should be considered the
more exact representation of your equipment or system configuration.

GEH-6392 User's Guide Chapter 1 Equipment Overview ¢ 1-7



Acronyms and Abbreviations

A

ac
ACL
ACOM
ADF
ADS
ATBA
CCoOM
CPT

dc
DCOM
DDI

ft-1bs
ft/min
GE
IGBT
in.

in-lbs

I/0
IPN

LAN

ampere(s)

alternating current

application control layer

analog common

auxiliary device feeder

auxiliary device (circuit) switch
IS200ATBA Application Terminal Board
control common

control power transformer

direct current

digital common

Drive diagnostic interface (keypad)
foot, feet

foot-pounds (torque)

feet per minute

General Electric Company
insulated gate bipolar transistor
inch(es)

inch-pounds (torque)

input and output
intelligent part number
kilograms

local area network

LED

level H
level H(S)
level L
level M
level P
level P(S)
m

max.

NEC

OSHA
PC
PLC
PSI
PVC
PWM
SCR
RAPA

RTDs
SHCOM
V ac
Vdc

light-emitting diode

high-level signal

high-level signal, special handling
low-level signal

medium-level signal

power signal

power signal, special handling
meter(s)

maximum

National Electrical Codel]
Newton-meter (torque)
occupation and safety health act.
personal computer
programmable logic controller
pounds per square inch
polyvinylchloride

pulse-width modulated
silicon-controlled rectifier

IS200RAPA Control Rack Power
Supply board

resistance thermal devices
shield common
volts ac (alternating current)

volts dc (direct current)
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Chapter 2 Functional Description

Introduction

The Innovation Series Low Voltage drives are designed for common bus
applications. The drive cores are integrated into a family of common cabinets with
an integral dc bus. This provides a world class set of drive components for
configuration of adrive system lineup. The functional descriptioninformationis
organized asfollows:

Section Page
INEFOAUCTION. ...t 2-1
POWES SYSIEIM ..ot 2-2
SOUICES.....ceeereeeeererrese et s sr e sr e s e n e r e r e r e e r e n e re e 2-3
F01Y7= = =TT P TS RR PSR P 2-6
COoNtrol POWEN SYSEEIM ....cveieceeeeeece et sre et sneere e e see e nre s 2-7
(000110 ISV = o 2-9
Speed Reference FUNCLIONS...........cooiiiiireene e e 29
Speed/Torque Regulator FUNCLIONS..........ooieieeeiieee e 2-10
[/O FUNCLIONS ...ttt bbb st se e b e e 2-11
DiagnostiC FUNCLIONS .......ccuoiiiiieie ettt st 2-11
Control From the Keypad ... 2-12
Control From the Control System TOOIDOX .......ccceeeeveererevisece e 2-13
Control From /O @and LAN ..o 2-13

The sources and dc fed inverters consist of four major systems:

Power System — In non-regenerative applications, the source converts incoming ac
power to dc power for the inverters. The inverters convert this dc power to a pulse
width modulated (PWM) signal that is applied to the induction motor.

In regenerative applications, the source either converts incoming ac power to dc
power or converts dc power from the inverters to ac power for the utility based on
the mode of operation (motoring or regenerative).

Control Power System — Each drive lineup contains a versatile control power
distribution system that provides:

e Optiona dc disconnect for each inverter

» Ac power for the control racks (control racks can also operate on dc the bus)
» Ac power for motor cooling blowers

e Ac power for shaft brake controls

GEH-6392 User's Guide
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Control System — The control system consists of configurable motor control
functions and several methods to interface with these functions:

e Loca keypad

»  Control System Toolbox

* Hardwired I/0

*  LAN based control from I SBus, Genius, Profibus, or Application Control Layer
(ACL)

Communication System — Several communication options for configuration,
monitoring, and control provide support for different levels of performance.

This chapter describes how each of these systems work together to meet your
application regquirements.

Power System

Source:

From the perspective of the power system, alow voltage drive lineup consists of a
source and 1 or moreinverters. The source converts ac power from the utility into dc
power that is distributed over an integral dc bus for the inverters. The inverters
convert the dc power to a pulse width modulated (PWM) signal that is applied to the
induction motors.

In regenerative applications, power can flow both directions through sources and
inverters based on the mode of operation (motoring or regenerative). A simplified
diagram of the power system is shown in Figure 2-1.

*  When the inverters are collectively motoring, converts ac power
from the utility to dc power for the inverters in the lineup.
. When the inverters are collectively regenerating, converts dc
power from the inverters and provides ac power for the utility DC Bus:
(exclusive to regenerative sources) An integrated dc bus

conveys power
between the sources
and inverters

oo e oo

/ DAY

Power Transformer:
Configuration is
dependent of the
power requirements of
the application

Shimiy LS ELS)

Regulate the motor

| ]l ... Inverters:
=] I
=] I

speed/torque with a set

of configurable control

functions

Figure 2-1. Power System Diagram
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Sources

Common bus drive systems are frequently used in applications where there is
diversity amongst the inverters. Diversity in this context means that within alineup
some of the inverters are motoring (power going into the process) and others are
regenerating (generating power from the process). See Figure 2-2 for an example.

A metals process lineis an example of a process where thereisalot of diversity. A
metals process line has alot of diversity, with alarge set of invertersin regeneration
aswell as a number that are motoring. A more efficient use sources can be achieved
with the appropriate pairing of inverters. Each lineup should contain inverters that
are primarily motoring with an equal number of inverters that are primarily

regenerating.
Regenerative Inverter in primarily
source motoring mode Inverter in primarily
regnerate mode
/ £

______ e e e o) e ooo e [o am o]
AY] ] 5]

O 1] i

Rewind reel

\S Unwind reel
- /

Figure 2-2. Lineup Diversity Example
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Non-Regenerative Sources

A simplified power circuit schematic for a non-regenerative source is shown in
Figure 2-3.

The SCRs and diodes form a three phase bridge rectifier that converts ac power from
the utility to dc power for the invertersin the lineup. Regulation of the dc bus voltage
is achieved by monitoring the current/voltage (viathe shunts) and controlling the
firing angle at which the SCRs are turned on.

The dc bus link reactor and bus fuses provide over current protection for the dc bus.

An optional dynamic braking assembly (for 1000 frame only) provides a meansto
dissipate energy from invertersthat are in aregenerative mode.

DC Link Reactor:

Limits the current in the event of a short
circuit on the dc bus. It also generates an
improved power factor on the ac line as well
as lowering the voltage ripple on the dc bus
capacitors. This reduced voltage ripple
lengthens the life of the capacitors.

Silicon Controlled Rectifiers (SCRs):
Used to regulate the voltage on the dc

bus

DCB

us Capacitors:

Dampens the voltage
transients on the dc bus
and stores energy for
power dip ride through.

A

Y

Power Transformer:

Configuration is
dependent of the

power requirements of

the application

Circuit Breaker:
Provides power
isolation from voltage/

current transients and

Line Filter D:D__
Assembly —k —k _)i
M s
) - Dynamic J
T T Brake ™
N\ — Assembly
(Optional)
X X X
/
AC Fuses: /D:D'DC /
Protects power DC Bus Fuses: DC bus that
devices from Provide over-current provides
current transients protection on the dc bus power to
Feedback Current Shunts: inverters in
Used to obtain current the lineup

a means to tagout
drive for maintenace

work

Figure 2-3. Non-regenerative Source Power Circuit Example

feedback for control of the
source

References
Chapter 7 for a procedure on the replacement of the SCRs or diodes
GEH-6390 for mechanical drawings of the non-regenerative sources
GEH-6389 for a complete set of electrical schematics on the non-regenerative

sources

Appendix B for electrical specifications on the non-regenerative sources
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Regenerative Sources

A simplified power circuit schematic for aregenerative source is shown in Figure 2-
4.

The three sets of Insulated Gate Bipolar Transistors (IGBTS) can operate one of two

ways:

* Innon-regenerative mode (power taken from the utility and fed into the
process), incoming ac power is converted to dc power for the inverters.

* Inregenerative mode (power taken from the process and fed back into the
utility), the source converts dc power from the invertersto ac power for the
utility.

Regulation of the dc bus voltage is achieved by monitoring the current/voltage (via
the shunts) and controlling the firing angle at which the IGBTs are turned on. Dc bus
fuses provide over current protection for the dc bus.

The source is capable of supplying reactive current to the incoming ac line, both
when used as a regenerative source to ac drives or as a stand alone reactive volt-
ampere (VAR) compensator. In either case, the primary useis to supply leading
reactive VARs to the incoming supply to compensate for other connected |oads
lagging VARs and thereby correct the power factor of the overall system load to near
unity (1.0) power factor. The lagging VARs are typically generated by other loads on
the system, such as auxiliary induction motors, lighting, or dc drives.

DC Bus
Capacitors:
Dampen voltage
transients on the

IGBTs:
Regulates the voltage on the dc bus

External Reactor:

the voltage/current

dc b
Significantly reduces ¢ u]

harmonics fed back

into the utility

e

(O | =] 1 1
) I oy T
) —

Power Transformer:
Configuration is

S

T
DC Bus:
Provides
~ power to
inverters in
the lineup
I1—

dependent of the AC Fuses:

power requirements of Protects power DC Bus Fuses:

the application devices from Provide over-current
Circuit Breaker: ~ current transients protection on the dc bus
Provides power Feedback Current Shunts:
isolation from voltage/ Obtains current
current transients and feedback for control of the
a means to tagout source

drive for maintenace

work

Figure 2-4. Regenerative Source Power Circuit Example

References
e Chapter 7 for aprocedure on the replacement of the IGBTs or diodes
e GEH-6390 for mechanical drawings of the regenerative sources

»  GEH-6389 for a complete set of electrical schematics on the regenerative
sources

« Appendix B for electrical specifications on the regenerative sources
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125 Frame Inverter
(two per cabinet)

Inverters

Functionally, each of the low voltage inverters operate in a similar fashion. In non-
regenerative applications, the inverter takes dc power from the bus and convertsit to
a pulse width modulated (PWM) signal that is applied to the induction motor. Power
is always being taken from the dc bus and being fed into the process.

In regenerative applications, power flows in both directions based on whether the
inverter is motoring (power is being fed into the process) or isin the regenerative
mode (power is being taken from the process). In either mode, speed and torqueis
controlled with a PWM signal that is applied to the induction motor.

A simplified power circuit schematic for an inverter is shown in Figure 2-5.

DC Bus
DC Bus Fuses: Capacitors:
Provide over-current Dampen voltage
protection on the dc transients on the

bus \ dc bus/

DC Bus:
Provides
power to
inverters in
the lineup

IGBTs:

Regulates the current
and voltage on the
motor

AT

V|
J1

&
o — — Lr:(M>

n A

_|

Dc Disconnect Switch:
Provides power
isolation between the
dc bus and inverter

and a means to tagout
drive for maintenance
work

/

Feedback Current Shunts:
Obtains current

feedback for control of the
inverter

Figure 2-5. Inverter Power Circuit Example

References

e Chapter 7 for aprocedure on the replacement of the IGBTs or diodes
»  GEH-6390 for mechanical drawings of the inverters

e GEH-6389 for a complete set of electrical schematics of the inverters
» Appendix B for electrical specifications on the inverters
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Control Power System

Control power for the drive lineup is derived from an internal 3-phase control circuit
called the Auxiliary Device Feeder (ADF). The ADFisa 100 A ac, 3-phase power
feeder circuit originating at the source and distributed in the overhead dc bus
assembly to each dc-fed inverter.

Source Inverter
3
100A 3-phase ribbon-style conductor 100 A
integral to the dc overhead bus assembly.
External
Separate
ACD ? o
L1 L2 L3
K1 K2 K3
L1 L2 L3 ADS.
C (Optional)
Ki] k2] K3 CPTB CPTB
___________ ) d 8 c
—_—g = | _|
Internal* : Disconnect :
To Bridge ADIF | SWItf;h |
T I L (100 A) | (Optional) |
- NN I |
*Internal only allowed =} 2| 2
on non-regenerative =
sources.
2 T2 2
CPT
CPTFU 3.0 A CPT
I 3 CPTFU (3.0 A)
To HFPA FUL | 3
= 3 [P\ ToHFPA | 3 FUT
H s IS
L = <~to[Fiz]pe-
w = bol
s ‘ L
= =N
ADFU** = ADFU
1151 115E
(304) 1151 115E (30A)
**Not used on
non—regenerative
sources.
| 1 I~
| | | |
| Customer- | | For example: |
| Spocifi | Customer-Specific I - Starter !
pecific | ) | R |
I Devi Devices Brake |
: evices : : - Clutch |
| | | |
_________ - o —————— ]
Name  Function Name Function
ACD Ac power disconnect CPTFU  Control power transformer primary fuses
ADFU  Auxiliary device feeder fuses CPTB Control power terminal board
ADIF Auxiliary device input feeder fuses HFPA High frequency power supply board
ADS Aukxiliary device switch 115E 115 V for external connections at DIN-rail
CPT Control power transformer 1151 115V for internal connections at DIN-rail

Figure 2-6. Control Power System

GEH-6392 User's Guide Chapter 2 Functional Description e 2-7



The source’s ADIF fuses provide branch circuit protection for the 100 A conductor
located in the overhead dc bus assembly. 30 A branch-fuse protection (ADF1 —
ADF3) is provided with each inverter to power special devices, such as motor
cooling blowers and shaft brake controls. The optional dc disconnect switch serves
as a cutoff for the ADF power in each inverter.

To prevent equipment damage, make surethat the total
connected load currentsdo not exceed the ADF circuit’srating
. of 100 A.
Caution

In the non-regener ative sour ce, the circuit can connect to either the ac incoming
power lines that feed the source or to an independent power feed. An optional
auxiliary device feeder (ADF) disconnect switch provides a cutoff for the incoming
power.

In the regener ative sour ce, the circuit must connect to an external source or from
the line side of the source’s ac reactor. This circuit must not connect to the load side
of the reactor.

The CPT ismounted inside a The control power transformer (CPT) primary taps are provided for voltage selection
sheet-metal subassembly at the front of the sheet metal assembly that supports the control rack. Each CPT has
within the drive cabinet. Its a230V, .43 A andall5V, 3.47 A secondary output. 2 A of the 115V isavailable
primary fusing is located at DIN-rail 115E. Secondary output fuses FUI and FUE are mounted on the DIN-
outside this subassembly. rail. (Refer to Figure 2-7.)

Before power isapplied, verify that the CPT primary winding's
tap configuration plug is configured for the proper voltage

. selection.
Caution
Tois2oonrpa DN T [ 1
SPTf. i Power Supply @ 115-IN @ 11512N @ | 119!
P|(l).ln 'guration = @ 115I-1H @ | 1151-2H @
9 igg& C ) Q @ 115N | @ 1151-3N @
—
I% @ 115-H L@ 1151-3H @
From Auxiliary —Pp 415V 230V | 230vPL =V
; ¢C 0.43A 7, 7
Device Feeder 4\ 380V C 2 AN Xt
Circuit (ADF) \
¢ 1s5v | L3
Connect to C  3.47A |115VPL o FUE H 7
Proper Control Power _L 2 28 ot
Terminal = | @1156-H @ 1156-H @ [115E
Transformer —@115E-N_| @ 115E-N_ @
(CPT) @115E-1H |- @ [ 115E-4H @
@ 115E-IN | @ 115E-4N @
@115E-2H |-@ | 115E5H @
@115E-2N | @ 115E-5N @
DIN-Rail | @115E-3H L@ | 115E-6H @
Mounted | @115E-3N__ @ 115E-6N @

Figure 2-7. CPT Power Input and Output
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Control System

Low voltage sources and inverters are controlled by a combination of configured
functions and commands from a keypad, toolbox, 1/0, or local area network (LAN).
The sources and inverters operate in either alocal or remote mode.

* Inlocal mode, the keypad or toolbox commands coupled with the configured
functions control operation.

* Inremote mode, the I/O or LAN commands coupled with the configured
functions control operation.

A summary of the control functions available in the inverters are described in Table
2-1 through Table 2-4. The functions are available in all of the inverter control
patterns unless noted otherwise.

Speed Reference Functions

Table 2-1. Speed Reference Control Functions

Function Description

Local Mode Local/Remote speed reference selection
—

Rem IMode

Auto Mode Automatic/Manual speed reference selection
_“__
Manual Mode

_| |_

: Clamp speed reference at minimum value*

i Critical speed avoidance, three speed zones*
_’ -

Linear time ramp with alternate rates and emergency stop rate

Profiled speed ramp with six breakpoints*

*Not available in the Adaptive Torque Technology for Coordinated Systems pattern.
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Speed/Torque Regulator Functions

I/0 Table 2-2. Speed/Torque Regulator Control Functions

Function Description
Si'?f'ate Simulation mode for testing and training
rdm ¢
>
P::;:m Speed/torque regulation with or without an encoder. Automatic transition to
Ny encoderless operation upon the loss of an encoder. Not available in the
- volts/hertz control for coordinated systems pattern.
Speed regulator with four modes:
- * Speed
e Torque

»  Speed with spillover torque limit
»  Torque with spillover speed limit

Not available in the volts/hertz control for coordinated systems pattern.

Variable Variable or fixed inertia
Interia

[yars
L4

>

Motoring and regeneration torque limits with three primary settings:
e Primary
*  Variable

* Alternate

Power dip ride through with two thresholds:

N «  Motoring action level

* Undervoltage trip level

N I]C | !\lotch filter fpr elimination of mechanical resonance problems. Only available
in the Adaptive Torque Technology for coordinated systems pattern.
@ Four forms of load compensation:
* Inertia
»  Friction
*  Windage
* Impact

Not available in the Adaptive Torque Technology for general industry pattern.
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Function

I/0O Functions

Table 2-3. 1/0 Control Functions

Description

_’

D

| 8

— In Out |-
—{ Thrsh

e

First order low pass filter for each discrete analog input and the encoder input

Offset for each analog input and output

Gain for each analog input

Signal loss detection for each analog input

Scaling for each analog output

Diagnostic Functions

Table 2-4. Diagnostic Control Functions

Function Description
—t Capture buffer that is configurable:
= 7 * 1-4variables
e 1-512 samples before trigger
e 1-512 samples after trigger
- >: L Three signal level comparators that are configurable
1 Z

Ky

General purpose oscillator that is configurable:
e Cycle time

»  Positive magnitude

* Negative magnitude

Four general purpose first order low pass filters

Three general purpose constants

GEH-6392 User's Guide
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Process vari

Control From the Keypad

There are several control functions available from the keypad that is integrated into
the door of the cabinet. Refer to Figure 2-8 for an illustration of these functions.

ables in Process variable Process variable

Process variable

engineerin&mits feedback in per unit limits refereye
GE Innovation Local/Remote
mode indication
\%edwm.oaRPM 1“‘\ -
-150 0 +150 L
AC Amp :
-0.34A L‘O(\)\ ARRARREPRAREARARS \+‘30\o j /Drlve status
Voltag:GI\éI%%nv ‘ ‘ —
i ) proT e
ower
I
-300 0 +300
-~ ~ Start the
. Y ™ h
Navigation Drive Controls inverter or
Menu navigation o g A\ : source
and data entry = Status L
| -
K = Remoté Stop the
= Menu | P - .
Local I inverter or
Reset of any ] - source
active faults in the
inverter or source
-

Toggle between local and

modes of operation. In local
mode, controlled from keypad for

toolbox. In remote mode,

controlled from 1/O or the LAN

Reverse the current
direction of the motor,
has no function in the
source

Take the motor to the
configured local jog
speed. Has no
function in the source

Increment/Decrement
the current speed of
the motor per the
configured local inc/
dec rate

remote

Figure 2-8. Innovation Series Drive Keypad
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Control From the Control System Toolbox
The PC-based toolbox application includes a keypad window where several control
functions are available. Refer to Figure 2-9 for an illustration of these functions.

Local/Remote

i L Drive status
Process variable mode indication

feedback in per unit

Process ISD6.ich: Drive Control
variables in 3 Start the
engineering Drive Caviroks inverter or
units Speed feedback source
23 RPM T Rasz —~
Fruokts
Motor current Stop the
23.74 Arms inverter or
Reset of any Remate iha o) source
active faults . . . | Local 2
. . - 259 Yrms
in the inverter
or source
Mator power
0.0z K
Toggle between local and remote Increment/Decrement / Reverse the current
modes of operation. In local the current speed of Take the motor to the direction of the motor,
mode, controlled from keypad for the motor per the configured local jog has no function in the
toolbox. In remote mode, configured local inc/ speed (Has no source
controlled from 1/O or the LAN dec rate function in the source)

Figure 2-9. Toolbox Keypad Window

Control from I/O and LAN

There are1/O and LAN interfaces available for control commands and feedback.
The source and inverters can be fully controlled from one, or a combination of these
interfaces. 1/0 points and LAN signals are mapped to parameters and variables of
like data type through configuration. For a detailed definition of the parameters,
variables, and LAN interface signals associated with a control pattern refer to the
appropriate manual listed in Chapter 1, Related Documents section.

Use of Discrete Inputs for Control
Discrete inputs can be mapped to Boolean parameters through configuration from the
keypad or toolbox. An example of thisis shown in Figure 2-10.
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Digital input #2 is mapped to the
jog request select boolean

parameter
Jog Request
Jog request select
- Digital input 2 Local mode active Jog request
| l1 L4
| 11 * Al » Oy
Jog request, lan Lan commands Ok

—H I

Keypad Joy PB

Local mode active
I1

I a a 11
Figure 2-10. Discreet Input Mapping
Use of Analog Inputs for Control
Analog inputs can be mapped to floating point parameters through configuration
from the keypad or toolbox. An example of thisis shown in Figure 2-11.
Analog input #1 is mapped to the Analog input #2 is mapped to the
auto speed reference select manual speed reference select
floating point parameter floating point parameter

Auto Aference

(.-ﬁ.utci analog ref sel / -}

» Analog input 1 /

Mahual Reference
Auto mode select Jog request
{10 analog ref sel Mlanual speed ref sel > Dligital input 5 Local mode active
>

P Analoginput2 - N I I I3
2 ron - Al r o
Femaote jog speed
E0 RFM

Speed setpoint
0 RPM

Figure 2-11. Analog Input Mapping
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Use of Discrete Outputs for Monitoring and Feedback

Boolean variables can be mapped to discrete outputs for monitoring drive operation
or feedback to another component in the system through configuration from the
keypad or toolbox. An example of thisis shown in Figure 2-12.

Discrete output #1 is mapped to the
ready to run boolean variable

ATBA,
Fielay 1 state 1 15

Fielay 1 select : :
> Ready torun Felay 1 state RINO I 17

i o—i¢
Fielay 1 state R1COM l 19
LA
- |
RINC |

Figure 2-12. Discreet Outputs for Monitoring and Feedback

Use of Analog Outputs for Monitoring and Feedback

Floating point variables can be mapped to analog outputs for monitoring drive
operation or feedback to another component in the system through configuration
from the keypad or toolbox. An example of thisis shown in Figure 2-13.

Analog output #1 is mapped to the
speed feedback floating point

variable
Eﬁ.nalng ouk 1 select

B Speedfeedback ATBA
|
D 22
Analog output 1 + L] A AO1
z r o l
C 54
- 1[aco
Analog out 1 offset Analog out 1 scale
i} 1010w

Figure 2-13. Analog Outputs for Monitoring and Feedback

Use of Discrete LAN Commands for Control

Discrete LAN commands can be mapped to discrete parameters through
configuration from the keypad or toolbox. An example of thisis shown in Figure
2-14.
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LAN jog request bit is mapped to
the Boolean jog request parameter

Jog Request

Jog request select
L Jog request, lan Local mode active Jog request

| l1 L3

| 1 A1 * CH
Jiog request, lan Lan commands Ok

| l1

I H 11

Keypad Jog PB

Local mode active

] |
I a o 11

Figure 2-14. Discreet LAN Commands for Control

Use of Analog LAN Commands for Control

LAN-based signal (floating point) commands can be mapped to floating point
parameters through configuration from the keypad or toolbox. An example of thisis
shown in Figure 2-15.

LAN auto speed ref signal (floating
point) is mapped to the auto analog
ref sel parameter

Aufo Reference

Auto mode select
(.-ﬁ.utc\ analag ref sel/ -} ™ futo mode reg, lan
P 2utoozpesdfer lan

Manual Reference

Auto mode select Jog request
(Man analog ref sel -} Flanual speed ref sl P Auto mode req, lan Local mode active

P Constantfloat 0.0 n o J’r & 1} L
1 T o1

F
Femote jog speed
E0 RPM

Speed setpoint 0
0 RPM

Figure 2-15. Analog LAN Commands for Control
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Use of LAN Signals for Monitoring and Feedback

Variables can be mapped to LAN-based signals for monitoring and feedback through
configuration from the keypad or toolbox. Bytes 1-32 of thisinterface are detailed in
Figure 2-16.

Note Full LAN maps are provided in the Reference and Troubleshooting manuals
listed in Chapter 1, Related Documents section.

Speed feedback signal in bytes
9-12 of LAN interface

Motor torque feedback signal in
bytes 13-16 of LAN interface

[

Page 1 |
Feedback
Signal /

Referense
Fu}s@iunalﬂy

Variable Functionality

Request bits 1, lan

Fop fxpla)
SigMap_Bi

Feedbck hits 1, 7&..—.

Fop tabia)
| sigMap_Bit1 |

l::.ﬁ.utn analog ref sel

Auta speed ref, lan

» Auto speed ref, lan

]
Fault number /

AN

active fault number:
1} highest =everity,
2} earliest time-stamp

{-Spe-ed loop sum =el -}

/

averagoed

Spd ref offzet, lan

| Constank float 0.0

Spee&ieedbal:k/lan

Speed feedback

T

{:anque ref select }

[

averaged

Tarque ref, lan

| Constank float 0.0

Mlatar t-:urque.lan

Tarque fbk, calced

averaged
Mokor current, lan Melokar current
<gpare:-
<gpare:- <gpare:-
4GP lan fbk reg 1 sel )
GF lanref 1 general purpose GF lan fbk reg 1 P Unusedfloat
real var
{GF lan fbk reg 2 sel ]
GF lanref 2 general purpose GF lan fbk reg 2 P Unusedfloat

real var

Figure 2-16. LAN Signals for Monitoring and Feedback
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Notes
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Chapter 3 Printed Wiring Board
Overview

Introduction

The drive's control electronics consists of microprocessor-based printed wiring
boards and components configured to manage the bridge firing functions. These
boards functionally fall into two categories:

e Control rack boards, which make up the control rack assembly within the
control cabinet

»  Power bridge boards, which connect at the bridge components within the
converter cabinet

Section Page
a1 1 (0o (U103 o] o O 3-1
CoNtrol RACK BOAITS........ccoiviiieiceiiie ettt ettt e st s sbae e e s srba e e s sbae e e eans 3-2
BALA BOAI......coo ittt sttt e e et e e s sbaa e e s saba e e s sabaneeeans 3-2
2] (O I = o Y- o [P RROTRRTRRR 3-2
Yo 1N = YoV o R 34
Y S =0T 1 3-4
CABP BaCKPIaNe .......ccvoiiieie st 3-4
D] 2 G = o =T o [T 3-4
AN AN =0 - T [ 3-5
R O N AV = o T o 3-5
ACL_ Module (OPLIONAL) ..cveieiieiieiereese e 3-5
GBIA Module (OPHIONAL) ....ccueiieiieie e e 3-5
PBIA ModUule (OPHIONAL) .....oveieiiiiiieiieie et 3-6
POWEr Bridge BOArdS........ccooueiiiieiiiiieieiesie ettt s 3-7
ALSA BOAI ... .oiiiiceiiie ettt sttt e e st te e s st e e e s s b e e e s arbaeeen 3-7
[N =0T (o L3S 3-7
D] SO =10 T 1 3-7
[ Ll Y0 T o R 3-7
L ORSY AN 2 Lo o 3-7
R ORS] = =0T o [ 3-8
Related Board PUBHICALIONS..........cocuviieieieii ettt sb s 3-8
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Control Rack Boards

The BAIA converts digital
inputs from the DSPX to
analog outputs: channels A
and B are available for
customer use at the terminal
board; channels C and D are
used to drive panel meters.
The BAIA provides an RS-
232C 1/0O interface between
the DSPX and the drive's
keypad and PC connections.

The control rack includes the following boards (refer to Figure 3-1):

e IS215ACL_ Application Control Layer Module (ACL_) (optional)

e IS200BAIA Drive Basic /O Interface (BAIA)

e 1S200BICL Bridge Interface (BICL)

* IS200BPIA IGBT Bridge Personality Interface, 65 — 620 Frames (BPIA)
e 1S200BPIB IGBT Bridge Personality Interface, 1000 and 1800 Frames (BPIB)
* IS200CABP Control Assembly Backplane (CAPB)

e 1S200DSPX Digital Signal Processor Control (DSPX)

* IS215GBIA Auxiliary Genius Interface Module (GBIA) (optional)

» 1S2001SBB ISBus Bypass Relay (ISBB) (optional)

e 1S2001SBD ISBus Delay (1SBD) (optional)

* IS2001SBE ISBus Extender (ISBE) (optional)

e IS215PBIAH ProfiBus-DP Interface Module (PBIA) (optional)

* IS200RAPA Drive Rack Power Supply (RAPA)

e IS200SCNV SCR-Diode Converter Interface (SCNV)

BAIA Board

The BAIA board provides isolation and an earth ground reference for all signal
inputs from user terminal boards. It outputs customizable and application to the
processor board, as follows:

«  Six isolated, differential, universal 115 V ac, 50/60 Hz sinusoidal (or 24-105 V
dc) discrete logic

e Three separately controlled form C relay contacts provide discrete outputs

«  Two bipolar (£10V) analog input channels, each with a differential amplifier
followed by a synchronous voltage-controlled oscillator (VCO)

e VCO pulse trains transmitted differentially to isolate the analog inputs
e Two user analog outputs and two analog meter outputs

e RS232C and ISBus transceivers

e Isolated tachometer input

For more information refer to GEI-100268.

BICL Board

The BICL board provides an interface between the main control board and the bridge
personality interface boards. Bridge control, fault string interface, temperature
monitoring, and fan control connections are made through the P1 connector. The
main control board and logic power supply connections are made through the P2
connector. For more information refer to GEI-100264.

3-2 « Chapter 3 Printed Wiring Board Overview

User's Guide GEH-6392



JAA

1 o 19
CABP ﬁ 20 37

Backpl i J2 3 J
(Backplane aaaans L3RR [aaaanad [aaaaanan ]t

J1 = Regenerative
source contactor
interface

@ Mok

J2 =Interlock to
incoming disconnect
(if supplied)

J3/J5 = Power supply
connection from
IS200HFPA

J4A, not used
J6, J7 = Connection

to IS200ATBA for
User I/O

RAPA

J8 = Connection to
Meters (if supplied)

J9 = PC Connection @ sTATUs
(see Chapter 3 for @ rruLT

details.) J11A

XL X1Xd

J10 = Connection to

J11B
Keypad (DDI)

—rCcZm

ISBus Interface

J12A M

J12A, J12B = System
ISBus Interface

1

I
J11A, J11B = Local

l

I

XL X1Xd
-0

J12B

Communication
Module BPIA, BPIB,
BAIA DSPX Option BICL or SCNV

Control Rack Fam—| ©©

—>»—Imn I

Control Rack Communication Module

Board Function Module Function

BAIA  Basic I/O ACL_  Application Control
BICL  Bridge Interface GBIA  Genius™ Bus Interface
BPIA/B Bridge Personality PBIA PROFIBUS-DP

CABP Control Rack
DSPX Digital Signal
SCNV SCR/Diode Converter

Figure 3-1. Control Rack
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BPIA Board

The BPIA board provides an interface between the control and power electronics of
an IGBT 3-phase ac drive. The interface consists of:

» Six isolated IGBT gate driver circuits

» Three isolated shunt voltage controlled oscillator (VCO feedback circuits)

» Isolated VCO feedback circuits to monitor the dc link, VAB, and VBC output
voltages

*  Hardware phase overcurrent
» IGBT desaturation fault protection

For more information refer to GEI-100265.

BPIB Board

The BPIB board provides the signal conditioning and isolated feedback circuits. The
board also reports fault information. The main control interface is through the P1
connector. The BPIB board is able to control six driver boards in parallel bridge
configuration or three driver boards for single bridge configuration. For more
information refer to GEI-100266.

CABP Backplane

Refer to Figure 3-1. The CABP is the control rack backplane that interconnects the control rack boards. It
also serves as an external signal interface with the following connections:

+  Stab-on connectors for CCOM and GND

» Feedback sense input and contactor pilot relay (main and charge) contacts (J1)
e DC disconnect sense (J2)

*  HFPA power supply (J3 and J5)

e Drive ambient temperature sensor (J4)

e Customer I/O (J6 for >50 V, J7 for <50 V)

*  Meters (J8)

e Operator interface (J9 for PC, J10 for keypad)

* RJ-45ISBus interface (J11A and J11B for local, J12A and J12B for system)

For more information refer to GEI-100270.

DSPX Board

The DSPX is the primary controller for the bridge and motor regulator and gating
functions. The board provides the logic, processing, and interface functions. The
DSPX monitors status inputs from other boards and responds as programmed. This
includes shutting down gating signals to the bridge if invalid voltages are detected on
bridge interface boards.

The drive control sends gating signals to the bridge and receives bridge feedback and
status input through the BICL interface boards. For more information refer to GEI-
100267.
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RAPA Board

The RAPA board converts a 48 V, 25 kHz square wave input into the dc control
voltages for other boards in the rack. It also supplies the Power On and Master Reset
functions for the control, and includes an onboard Reset switch. For more
information refer to GEI-100261

SCNV Board

The SCNV board is the control to bridge interface board for SCR-diode sources
(1800 and 1000 frame stand-alone units). The board is used for 6-pulse sources,
driving three SCRs per board. It is not used for driving paralleled SCRs from the
same board.

The board includes:

e Three input current sense circuits

e Three SCR gate drive currents

»  Two line-to-line voltage feedback circuits

*  One dc link voltage feedback circuit

e One dynamic braking IGBT VCE feedback circuit

*  One dynamic braking IGBT gate drive circuit

For more information refer to GEI-100280.

ACL_ Module (optional)

The ACL_ module is a microprocessor-based master controller used to perform
multiple duties over LANSs such as Ethernet and ISBus. The ACL_ mounts in a
standard board rack and occupies two half-slots. The board’s P1 connector plugs into
the CABP board. Depending on the drive configuration, the ACL_ may consist of a
single module or a base module and daughterboard attached to its PC/104 header.
The ACL_ can be ordered in two different 1/0O configurations:

e [S215ACLAH1A Board w/10BaseT Ethernet
e |S215ACLIH1A Board w/10BaseT Ethernet and ISBus interface

For more information refer to GEI-100434.

GBIA Module (optional)

The GBIA module models the drive as an 1/0 block on the Genius bus, providing
seamless integration between the drive and the controller (see Figure 3-2). The
module is made up of a BLIG board and an IC660ELB912 uGENI Network
Interface Board (uGeni). It interfaces to the drive through its backplane connector,
P8. All power and digital 1/0 signals are routed through this connector. The uGeni
board mounts to the BLIG board on four standoffs (to create the GBIA module) and
communicates to it through connectors P1 and P2. The module connects to the
CABP board in the drive board rack. For more information refer to GEI-100269.
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Figure 3-2. Genius Bus Network Example

PBIA Module (optional)

The PBIA module models the Innovation Series drive as an 1/0 block on a Profibus-
DP network (see Figure 3-3), providing seamless integration between the drive and
controller.

» Discrete commands and references are sent from the controller (typically a PLC)
to the drive.

»  Selected discrete and word variables are fed back from the drive.

The module provides a floating-point variable map between the drive and controller.
A floating-point map is defined with all of the variables in engineering units.
Configuration of the interface is done with either the local keypad or the toolbox.

The PBIA module is made up of a BLIG board and a Universal Communications
System Profibus-DP board (UCS™, manufactured by SST Inc.). The module
connects to the CABP board in the board rack and interfaces to the drive through its
backplane connector, P8. For more information refer to GEI-100419.

PLC
B o)
o
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Innovation Series drive control

Figure 3-3. Profibus-DP Network Example
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Power Bridge Boards

The power bridge contains the following boards:

* IS200ALSA Ac Line Snubber (ALSA)

e IS200DAM_ IGBT Gate Drive Amplifier and Interface (DAM _, A/B/C/D/E)
e IS200DSFC 1000/1800 Frame IGBT Gate Driver/Shunt Feedback (DSFC)

*  IS200HFPA High Frequency Ac/Fan Power Supply (HFPA)

» IS200RCSA 1800 and 1000 Frame Snubber (RCSA)

* IS200RCSB 620 Frame Snubber (RCSB)

ALSA Board

The ALSA board is a wye connected, resistor/capacitor snubber designed to operate
on the ac line input to the reactor feeding the source bridge. The board is designed to
keep the rise time of the PWM square wave (noise) being ALSA is limited by its
power dissipation/current carrying capabilities. For more information refer to GEI-
100257.

DAM_Boards

The DAM_ boards provide an interface between the control rack and the power
switching devices (IGBTSs). There are six variations of the gate drive boards,
determined by the drive power rating. The boards connect directly the IGBT gate,
emitter, and collector terminals and to the control rack’s bridge personality interface
board. For more information refer to GEI-100262.

DSFC Board

The DSFC board is designed for use with the 1800 and 1000 frame source bridges and
inverters. It contains a current sensing circuit, a fault detection circuit, and two IGBT
gate drive circuits. The board interfaces to the drive control through the IS200BP1B
Drive Bridge Personality Interface Board (BPIB). A 1000 frame source bridge or
inverter requires three DSFC boards, one per phase. An 1800 frame source bridge or
inverter requires six DSFC boards, two daisy chained boards per phase. For more
information refer to GEI-100263.

HFPA Board

The HFPA high frequency power supply board creates control power for the control
electronics and the bridge gating. The supply converts the input voltages to a 48 V,
25 kHz square wave, a 48 V dc supply for cooling fans, and an isolated 17.7 V, 25
kHz square wave for power circuitry isolated from high voltage. For more
information refer to GEI-100255.

RCSA Board

The RCSA board provides the snubber circuitry for the power devices (SCR and
diode) that make up one phase of an 1800 or 1000 frame. There are three RCSA
boards per 1800 or 1000 frame source bridge. For more information refer to GEI-
100303.
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Chapter 3 Printed Wiring Board Overview ¢ 3-7



RCSB Board

The RCSB board provides the snubber capacitors for the SCRs and diodes that make
up one phase of a 620 frame. There is one board per 620 frame source bridge. For
more information refer to GEI-100295.

Related Board Publications

For a more detailed description of each board's circuitry and application data, refer to
the following documents:

e GEI-100434 1S215ACL_ Application Control Layer Module

» GEI-100257 IS200ALSA AC Line Snubber

» GEI-100268 IS200BAIA Drive Basic I/0O Interface

e GEI-100264 1S200BICL Bridge Interface

* GEI-100265 1S200BPIA IGBT Bridge Personality Interface, 65 — 620 Frames

« GEI-100266 1S200BPIB IGBT Bridge Personality Interface Board, 1000 and
1800 Frames

* GEI-100270 1S200CAPB Control Assembly Backplane

e GEI-100262 1S200DAM __ Gate Drive Amplifier and Interface boards

* GEI-100263 1S200DSFC 1000/1800 Frame IGBT Gate Driver/Shunt Feedback
» GEI-100267 1S200DSPX Digital Signal Processor Control

e GEI-100269 1S215GBIA Auxiliary Genius Bus Interface Module

*  GEI-100255 I1S200HFPA High Frequency Ac/Fan Power Supply

» GEI-100419 1S215PBIA Auxiliary Profibus-DP Interface Module

» GEI-100261 1S200RAPA Drive Rack Power Supply

» GEI-100303 IS200RCSA 1800 and 1000 Frame Snubber

* GEI-100295 IS200RCSB 620 Frame Snubber

* GEI-100280 1S200SCNV SCR-Diode Converter Interface Board

e GEH-6416 ISBus User's Guide (IS2001SBB, ISBD, and ISBE boards)
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Chapter 4 Terminal Board and

Communications 1/O

Introduction

This chapter describes drive inputs and outputs (1/0) available through terminal
board wiring and control rack backplane connections. The information is organized
as follows:

Section Page
INEFOAUCTION ... 4-1
DIIVE 1O ettt bttt bttt et e eae e 4-1
Software Adjustable 1/O ..o s 4-2
ATBA Digital INPULS ..o s 4-2
ATBA Digital QULPULS (REIAYS) -.c.vevevirieiiieiieieeie et 4-4
ATBA Solid-State Relay Driver OUEPUL..........ccooeriiiieieie e 4-5
ATBA Contactor Control Pilot Relays and Status Indication 1/O .................... 4-6
ATBA Local and System Fault String INPULS ........cccovevevevene e 4-7
ATBA Tachometer INtErface ... 4-8
ATBA Analog INPULS (VCOS) ....ceeiiieiieciereeeeeese st 4-9
Meter DIIVEr QULPULS ... ..uvceeieiereesie e ettt ne e e e sne e e eneens 4-12
ATBA Power SUpply CONNECLIONS .......cccviviieeeieiesese e 4-14
ISBUS TIANSCRIVETS .....vviviriieireie st 4-15
Operator Interface CONNECTIONS ........ccviiiiiiie it 4-15

Drive I/O

Drive 1/O consists of discrete signals, control signals, and logic power. Some 1/O
serves as variables for drive software functions. All wiring connections for customer
I/O are made on a DIN-rail-mounted terminal board within the control cabinet,
ATBA.

GEH-6392 User's Guide
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Terminal points are labeled screw connections, rated as follows:
Signal I1/0: 5 A, 300V
Control: 30 A, 600 V
Power: 100 A, 600 V

The terminal point labels match those used in the drive elementary diagrams. The
drive outline drawings show cable entry locations.

Power must be de-energized before performing any
adjustments, servicing, or other act requiring physical
" contact with the electrical components or wiring of the
Warning drive.

Software Adjustable 1/0O

When connected to the drive through the ATBA terminal board wiring, the following
I/0 is adjustable in software:

» Six digital inputs

e Three digital outputs (relays)

e One solid-state relay driver

e Two analog inputs (VCOs)

e Two analog outputs (DACs)

»  Four meter driver outputs

e One digital tachometer input with power supply

»  One drive output contactor pilot relay and status input
e System fault string input

e Local fault string input

This 1/0 can be configured in software using either the keypad or PC tools (GE
control system toolbox). The following sections describe the 1/O in detail.

ATBA Digital Inputs

Six discrete digital inputs provide a logic interface to the drive control (refer to Table
4-1 and Figure 4-1). The inputs are isolated and differential (+ and - terminals) to the
ATBA board. The board and elementary label for these inputs identifies the signal.
For example, label DI6P indicates digital input 6, positive (+) differential line.

4-2 « Chapter 4 Terminal Board and Communications I/O User's Guide GEH-6392



Table 4-1. ATBA Board Digital Input Specifications

Specification Value

Input voltage 115 V ac £10%, 50/60 Hz sinusoidal

24 -105V dc
Minimum isolation 2500 Vrms for 1 second
Maximum load (draw) 20 mA
Maximum leakage 0.75 mA

16 Vdc, 4.6 mA; 3.5 ms
11V dc, 1 mA; 2.5 ms

Typical turn-on

Typical turn-off

NN

o »

Digital Input 5
N

N

\
32
— 22— Digital in 5 filter
| 5- 0
341
—o—F—
| 6+ 2 Digital Input 6
I AP k O
1

ATBA Digital Inputs
14 |
—@}— *
| 1+ - Digital Input 1
I AP k O
16 !
—2— Digital in 1 filter
| 1- 0
18 ¢
—o—+
| 2+ 2 Digital Input 2
I AP k O
20!
— 20— Digital in 2 filter
| 2- 0
221
——~=
| 3+ Digital Input 3
A
I AP k O
24
— 20— Digital in 3 filter
| 3- 0,
26 !
—o—~
| 4+ - Digital Input 4
| a—l” O
28 |
— 20— Digital in 4 filter
| 4- 0
30!
}*

Digital in 6 filter

l

Figure 4-1. ATBA Board Digital Inputs
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ATBA Digital Outputs (Relays)

Three separately controlled Form C relay contacts are provided for discrete outputs
(refer to Table 4-2 and Figure 4-2). Each relay output has a common (COM),
normally open (NO), and normally closed (NC) line. The board and elementary
labels identify these (for example, RINO). These relays are de-energized when reset

or powered down.

If contacts are used with an inductive load, the load
must have a suppresser to limit voltage transients to

. <300 Vpk.
Caution P

Table 4-2. ATBA Board Form C Contact Specifications

Contact ratings Value

115V ac (50/60 Hz sinusoidal)
24 V dc

0.6A resistive/ inductive

2 A non-inductive, 0.6 A inductive

Pickup time 3 ms typical, 24 ms maximum

Dropout time 5 ms typical, 24 ms maximum

Figure 4-2. ATBA Board Digital Relay Outputs

ATBA
Relay 1 state l 15
Relay 1 select I I @—
Unused boolean Relay 1 state RINO 17
11 e
11 O 4 Y
Relay 1 state R1COM 19
LK
AT @_
RINC |
I
Relay 2 state I 21
11
JRelay 2 select 11 R2NO@_
Unused boolean Relay 2 state | 23
e
11 @, b ¢ —
Relay 2 state R2COM | o5
L
AT @_
R2NC |
I
Relay 3 state 1 27
11 @
>Relay 3 select 11
Unused boolean Relay 3 state R3NO 29
e
1l O 4 D—
Relay 3 state  R3COM 31
L
AT @_
R3NC l
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ATBA Solid-State Relay Driver Output

A relay driver circuit is provided on the ATBA board (terminal 11) for controlling a
24V dc, 10 mA solid-state relay (refer to Figure 4-3). This circuit is for use only
with the 24 V dc logic control power supply provided at ATBA board terminals 33
or 37 (see Figure 4-4). This 24 V dc input has a maximum load (draw) of 20 mA.

The solid-state relay driver is particularly useful for control circuits that demand a
high number of relay operations. Such circuits would be limited by the lifetime of a
standard mechanical relay.

No additional current limit protection is provided for

this circuit. Care must be taken to avoid direct

connection of the 24 V dc logic control power to
Caution common (shorted circuit).

é4Vd|cIF:0g|c ATBA
ontrol Power Point 33

? or 37

Drive Control ]
Electronics o
User's
@ Solid-State
Software Relay Device
Controlled ATBA
Point 11

Logic Control
Power Common

Figure 4-3. Typical Solid-State Relay Driver Circuit Connections

+24vdc |

I
SSrelay driver sel 11
Unused boolean Solid-state relay >
] 1 I ] SSRP [
> 11 () 1 > |

Figure 4-4. Solid-State Relay Drive Output
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One side of these contacts is

ATBA Contactor Control Pilot Relays and Status
Indication 1/O

A pilot relay for the MA contactor controls the drive output contactor (if supplied).
An MA sense input can be used with an interlock on the output contactor to inhibit
bridge firing if the output contactor does not pick up when commanded (refer to
Table 4-3 and Figure 4-5). A second contactor pilot relay, MB, is provided, but
without a dedicated sense input for the MB contactor.

The MA relay has a common (COM), normally open (NO), and normally closed

tied together at MABCOM. (NC) line, identified on the board and elementary labels (for example, MANO). The
MB relay only has a NO contact. The normally open contacts of both relays are
wired to the J1 backplane connector (refer to Figure 4-6). The MA relay's NO
contact is also wire to ATBA (MB is not wired to ATBA).
To prevent potential wiring errors, GE recommends that
either ATBA or J1 be used for contactor pilot relay
. connections, but not both.
Caution
The Local and System fault string inputs are logically ANDed in hardware to provide
a master enable for the both the MA and MB contactor pilot relays. Dropping out
either or both of these inputs drops out both relays. Hardware configuration disables
bridge firing before the MA or MB contactors drop out.
Table 4-3. ATBA Board Contactor Pilot Relay and Sense Input Specifications
MA (form C) and MB (form B) contactor pilot
Voltage Current
125V ac and 110 V dc: .6A
30V dc: 2A
MA sense input:
2410 115 V ac/dc 4 - 10 mA peak
/;Tll?»A
S
S115V F
N
S vupbp—o—o—————— — — =
T
S24Vv L | . ATBA
6 | :\EA T v MA Pilot Relay MA close command 1
Not Not | |
|SCOM Local fault string System fault string MA close command MANO | 3
[ 124coM | {1 |1 Logic O |
8 + MA close command MACOM| 5
L115v| L F | /H/
10! o A MANC
CUF————— | MA close command
| L24v] A L P5 To Bridge
12 L T Enable
LCOM
7 1
* MA Feedback
| MA+ 2 MA contactor closed
I 2 > O—r
9! .. I Figure 4-5. MA Pilot Relay
% *- 2-5ms HW Filtering and Fault String
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Pilot Relay
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Drive Control @
Electronics 5
a MA+ @
T—> J1-5 7
Contactor MA
Feedback y
o1
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Figure 4-6. Contactor MA and MB Pilot Relay Connections on ATBA and J1

ATBA Local and System Fault String Inputs

The Local and System Fault circuit provides a hardwired, fail-safe shut down of the
drive. The circuit consists of two independent isolated relays that are logically
ANDed in hardware so that that loss of either input shuts down the drive control.
Fault string relay input voltage can be either 24 V dc or 115 V ac with 20 mA
maximum loading (draw). Refer to Figure 4-5.

e The Local Fault String is intended for use with hardwired circuits specific to the
drive (for example, mechanical overspeed, over-travel limits, lockout).

*  The System Fault String input is intended for circuits common to multiple drives
in a system (for example, system e-stop).

Each relay has a common (COM), 24 V dc, and 115 V ac input on the ATBA,
identified on the board and elementary labels (for example, L24V and S24V). Typical
connections are between the common and one of the voltage terminals. The inputs are
independently isolated, so one string can be operated at 24 V dc while the other is
operated at 115 V ac.

Note One of the specified voltages must be applied to both inputs for normal
operation.

The control monitors the state of the fault inputs for sequencing and diagnostics. If
either drops out while the drive is running, a sequenced shutdown occurs.
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ATBA Tachometer Interface

A quadrature encoder with marker interface is provided to the control electronics for
motor speed feedback and incremental position indication. The interface is good for
standard, differential 5 or 15 V dc signal encoders without circuit re-configuration. A
15V dc, 150 mA isolated power supply is also available for powering the encoder
electronics (refer to Table 4-4 and Figure 4-7).

Note The inputs have a cable termination impedance made from a series R_C
circuit of 100 ohms and 0.0047 F.

Encoders with integral line CMOS drivers, such as the Intel® 88C30, are preferred

for the most robust interface.

Table 4-4. Tachometer Input Signal Specifications

Specification

Value

Voltage
Load (draw)

Maximum frequency

Input isolation (minimum)

Recommended cable

Tachometer power supply

+3.5V dc to +15 V dc (square-wave)
< 4.0 mA per channel

125 kHz

2500 Vrms for 1 sec

Belden 9773

+15 V dc, 150 mA maximum

Channel A

Tachometer Marker
VCO 3 unfiltered

| A
A
I 7
I IA
I
|
45
? TSH1
|
a7} Channel B
| B
| d
A
49 |
I B
|
511 Marker
| MKR
| d
A
53 |
| IMKR
I
ssé
| TSH2
I
57 1 Tach Power
+15 15Vvdc
I Power Supply
| for Digital
59 | Tachometer
TACH
CcoM

> O—>

Figure 4-7. ATBA Digital
Tachometer Connections
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ATBA Analog Inputs (VCOs)

Two bipolar (£10 V) analog input channels (to BAIA board) are provided on the
ATBA board. Each channel uses a differential amplifier followed by a VCO
(voltage-controlled oscillator). These inputs can be configured with software filters,
scaling, and offset, as well as programmable signal loss detection (refer to Table 4-5
and Figure 4-8).

For each analog input circuit, the control rack’s BAIA board includes a hardware
option to convert a 4 to 20 mA input to a 2 to 10 V dc input (refer to Table 4-6 and
Figure 4-9).

The BAIA board includes buffered testpoints (refer to Figure 4-9) for monitoring
analog inputs AIN1 and AIN2 while setting their offset and gain in software (refer to
Figure 4-8). These testpoints are accessible from the control rack and buffered to
protect metering instruments.

Note Because the bias and gain vary slightly from board to board, the circuit’s
software gain and offset adjustment should be recalibrated each time the BAIA board

is replaced.
Table 4-5. Analog Input to VCO Specifications
Specification Value
Net sense accuracy 0.3%
Offset drift (25 to 65 °C +) 0.009% per °C
Gain drift (25 to 65 °C) +0.005% per °C
Input impedance:
Single ended 4090 @
Differential 8180 @
Resolution -12.45t0 +12.45 V dc = 0 to 2 MHz
Common mode range 30 V dc (plus 10 V dc signal)
Minimum slew rate 05V/ s
Maximum bandwidth 3to 5kHz

Table 4-6. BAIA Board Jumper Position Setting Options

Jumper Position* Description

AIN1 J5A (VIN) Analog input 1 in 2-10 V dc mode
J5B (4-20 mA) Analog input 1 in 4-20 mA mode

AIN2 J6A (VIN) Analog input 2 in 2-10 V dc mode

J6B (4-20 mA) Analog input 2 in 4-20 mA mode

*If not using the 4-20 mA setting, the jumpers should be in the VIN position.
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Analog Inputs
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Figure 4-8. ATBA Analog Inputs (VCOSs)
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BAIA Board, Side View
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Figure 4-9. Analog Input Jumpers and Testpoints on BAIA Board

ATBA Analog Outputs (DACs)

Two bipolar, 10 V dc analog outputs are supplied for drive variable indication and
process control. The ATBA outputs are to single-ended, 12-bit digital-to-analog
converters (DACSs) on the BAIA board. The analog outputs are referenced to ACOM,
short-circuit protected and can be filtered (using GP- SW filters), scaled, and offset
in software. During a reset, the D/A outputs are forced to zero (refer to Table 4-7 and
Figure 4-10).

The analog outputs should be fed into differential inputs with
the return side of the outputs isolated from the chassis by a
resistance (10K). False output readings (because of noise or

i current loops) can result if the input is sensing with reference
Attention o chassis.

Note Because the bias and gain vary slightly from board to board, the circuit’s
software gain and offset adjustment should be recalibrated each time the BAIA is
replaced.
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Table 4-7. Analog Output (DAC) Specifications

Specification Value

Voltage +10 volts

Current 7.5 mA

Resolution 12-bit

DC offset =25mVv

Impedance = 30 Ohms

Linearity 0.1% of full scale

Gain error <.5% of full scale (least significant 2 bits)

Analog Outputs

(_ Analog out 1 select )
> Constant float 0.0 AT|BA
+ D| 2 52
‘ Analog output 1 ‘ 3 2 A| AOL T
| b C‘ 54
1"Aco
Analog out 1 offset Analog out 1 scale
( Analog out 2 select ) 0 1/110v
’Constant float 0.0 ATBA
\ + D @5—8
‘ Analog output 2 | b3 -2 A| AO2 |
2 c 60
) 2[acon®
Analog out 2 offset Analog out 2 scale

1/10v

Figure 4-10. ATBA Board Analog Outputs (DACS)

Meter Driver Outputs

The BAIA board supplies four bipolar, 10 V dc analog outputs to drive’s optional
door-mounted meters: (Refer to Table 4-8 and Figure 4-11.)

* Meters 1 and 2 outputs, driven by a 12-bit DAC
e Meters 3 and 4 outputs, driven by a converted PWM (pulse-width modulated)

signal (A 1 kHz, 1st order filter is applied to the PWM meter driver signal
outputs.)

The meter driver outputs are available only from the CABP backplane connector J8
as shown in Table 4-9. These outputs can be filtered (using GP- SW filters), scaled,
and offset in software.

Note Because the bias and gain vary slightly from board to board, the circuit’s
software gain and offset adjustment should be recalibrated each time the BAIA is
replaced.
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Table 4-8. D/A Outputs Specifications

Specification Value

Meter 1 and Meter 2

Voltage +10 volts

Current 7.5 mA

Resolution 12-bit

DC offset =25mVv

Impedance = 30 Ohms

Linearity 0.1% of full scale

Gain error <.5% of full scale (least significant 2 bits)

Meter 3 and Meter 4 (PWM)

Voltage +10 volts

Current 5 mA

Resolution 24 kHz, 10-bit duty cycle, filtered PWM signal
Accuracy 10%

Meter Outputs

C Analog meter 1 sel ) +
> f Kk 2
Speed feedbac b2 —P> < >
) Meter 1
Meter 1 offset Analog meter 1 scale Meter 1 mode
0 <No Value> /10V -10V to +10V
(_Analog meter 2sel ) +
.
rorque current fbk b3 — g @
) Meter 2
Meter 2 offset Analog meter 2 scale Meter 2 mode
0 <No Value>/10V -10V to +10V
(_Analog meter 3sel ) +
» Motor voltage =
g 2 —P . P
) Meter 3
Meter 3 offset Analog meter 3 scale Meter 3 mode
0 <No Value>/10V -10V to +10V
C Analog meter 4 sel ) +
> Motor power 2
p 2 —P - P>
i Meter 4
Meter 4 offset Analog meter 4 scale Meter 4 mode
0 <No Value>/10V -10V to +10V

Figure 4-11. Meter Driver Outputs
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Table 4-9. CABP Board Connector J8 Meter Driver Output Signals

Pin No. Name Status During Reset
1,2 Not connected =~ -------

3,8 DCOM e

4 MTR4P Undefined

5 MTR3P Undefined

6 MTR2P Forced to 0 V

7 MTR1P Forcedto 0 V

ATBA Power Supply Connections

The drive dc power bus provides a 24 V dc power supply for logic control I/0 wiring
to the drive electronics. It supports applications that are sensitive to ac power dips. A
bipolar 15 V dc power supply for a speed reference potentiometer is also supplied
and referenced to ACOM (refer to Table 4-10 and Figure 4-12).

Table 4-10. ATBA Board Power Supply Connection Specifications

Specification Value

24 V dc power supply, logic control
Voltage 24 V dc (unregulated)
Current 1.2 A maximum

15 V dc power supply, speed reference potentiometer

Voltage +15V dc, +5%

Current 7.5mA maximum (each supply)
Logic Control Potentiometer
Power Supply Power Supply

ATBA ATBA
I I
1 |
33 48
Zo—
| +24V +15VPS |
I I
35 ! I 50
—Q—
I 24COM -15VPS |
I I
37 | |
—0— I
| 24V |
| 54
|
39@ ACOM
24COM

Figure 4-12. ATBA Logic Control
and Potentiometer Power

ACOM
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ISBus Transceivers

For additional 1SBus
information, refer to the
ISBus User's Manual, GEH-
6416. See GEI-100434 for
additional information on the
ACL .

Two ISBus connections are available via four RJ45 jacks on the CABP board:

»  System ISBus for drive communications with a host or master controller (RXTX
port on J12A and TX port J12B)

* Local ISBus is for drive 1/0O expansion (RXTX port on J11A and TX port on
J11B)

The ISBus requires two twisted-pair cables, one for incoming (receiver) data and the
other for outgoing (transmitter) data. All connections between ISBus nodes are
configured as a point-to-point ring, not as a daisychain or parallel connection.

Additionally, optional boards convert the ISBus data to fiber-optic transmissions (for
long distances) and/or for automatically bypassing an 1SBus drop. The optional
ACL_ module automatically “inserts” the application control layer (ACL) software
into the system ISBus ring that exists between connectors J12A, J12B, and the
DSPX board. If the ACL_ module is not present, the backplane routes the ring
directly to the DSPX board.

Operator Interface Connections

The CABP board provides dedicated RS-232C serial communications ports for
connecting operator interfaces as follows: (Refer to Figure 4-13.)

» J9for a PC to run the (optional) control system toolbox (see Table 4-11)
e J10 for the door-mounted keypad

Table 4-11. CABP Board J9 PC Connection Specifications

Specification Value

Voltage Ground loop isolated, minimum 2500 Vrms for 1sec
Interface baud rate Configurable from keypad and PC

Cable Maximum 2500 pF capacitive load, <25 feet @ 19.2
recommendations kbaud

GEH-6392 User's Guide
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/" Drive Door-to-CABP Brd. Cable

PC-to-Drive Cable / _ _ .
/" PC Serial Drive Door /- Drive Door Drive JO
/ Port Connector \ / Connector Connector
oz 2 e 2
// 3 3 \\ / 3 3 |
=2 s oe |
l 6 6 i | 6 o 6 !
| 5 O 5 / ! 5 0O 5 i
i 1
[ A Vol o7
\ 8 8 /// \ 8 O 8 ///
"\ Receptacle Receptacle / \\\ Plug Plug /
GE Part #336A3582P1 GE Part #336A6405G1
Ny 9-Pin Receptacle to P . 9-Pin Plug to 9-Pin Plug
o 9-Pin Receptacle e Y 7.5 1t e
. 25t L e -
Plug
Drive Door-
‘ Recp. to_'éackmane To Control Rack
PC-to-Drive Cable Cable J9 Connector
Plug /
‘ Recp. Plug T T
PC Serial .
Port Drive _» Control Rack
Door / AN

Figure 4-13.

\
|

\

=
J9 Connector. \
for PC \ﬂg |

J10 Connector——3.0 !
for Keypad |

RJ-45 Jacks—» /
\ (4) for ISBus

Cabling and Connections Between PC and Drive
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Chapter 5 Drive Diagnostic Interface

Introduction

The keypad is a door-mounted, local control unit that enables you to:
«  Monitor speed, current, power, and voltage

e  Start and stop the drive

e Setand adjust configuration parameters

+  Examine and reset fault conditions

e Commission the drive through wizards

This chapter provides operating guidelines for the Drive Diagnostic Interface (DDI),
more commonly called the keypad. This section is organized as follows:

Section Page
INEFOTUCTION ...ttt ettt 5-1
UsSiNG the PUSHBUIIONS. ......c.oiiiicicicc e e ne 5-2
Reading the DISPIaY .......cccviviiiieeece s nne s 5-5
Changing Display UNItS........c.covvvieieiieiieeieeeiese s e se e e sre e snens 5-7
Adjusting Display CONLrast.........c.cccivvvivrienieererese e 5-7
SEALUS SCIBRM.. ..ottt ettt ettt e et e et e e ste bt ae e ebe e sb e e b e enneere e 5-8
Reading the MELEIS ..ot e 5-8
Changing Meter Variables ...........coiiiiiiie e 5-9
Alternate Status Screen (Display 1/0)........cccoviiiiiiiiiinieeee e 5-9
USING ThE IMBNUS ...t e bbb 5-10
Viewing and Resetting Faults ..........ccooiiiiiiiiii e 5-11
Editing Parameters........ocviieieice ettt 5-12
Parameter BACKUP .......vvviieiee et 5-13
TUNING the DIV ..ot ettt nne e 5-14
Firmware and Hardware INfOrmation...........ccocooeiieneineneineecse e 5-16
Protecting the KEYPAG........cc.eiuiriiiiiiiieeeeeeres e 5-17
Modifying the ProteCtions .........ccceveeieririeie s 5-19
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Using the Pushbuttons

Display:

Status screens provide
both analog and digital

representation of drive

functions and values.

Menu screens provide
text-based access to
parameters, wizards,
and faults.

Pushbuttons:
Organized into
functional groups:

Navigation buttons
for using the menu

Drive Control buttons

Run and Stop buttons

The keypad includes membrane-type pushbuttons that enable you to access drive
values and to control the drive. Tables 5-1 and 5-2 define the pushbutton functions
for menu navigation and drive control (see Figure 5-1).

GE Innovation Series

RPM f eedback I |!!
+150

. — Drive Health
& State Icons

0.0 RPM -150 0%
Mot or current I I
0.00 Arms 0% 75 +150
Mot or vol t age !‘,,!,!
0.00 V rns 0% & 150
Mbt or power I ]
0.00 KW -1s0 T The T 150

h Drive Controls

@ @ Sl

Navigation
S . A ‘Reset- — Run (Green)
— Status: . .
: R -Faults,
< >
- Menu T T — Stop (Red)
Escape . Enter )

%

Figure 5-1. Keypad (Front View)
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Table 5-1. Navigation Pushbuttons

Button Function

Displays the default Status Screen, which shows four parameters as digital numbers or
(Status ; vV | Vv bar graphs. A set of Health icons (displayed at all times; see Drive Health and State Icons)
e provide additional drive status information.

If pressed while displaying a Menu screen (see Menu Selections), displays the

{"V'e”“ V| Vv Main Menu.If pressed while displaying a Status screen, displays the last Menu

B screen.

T Menu Navigation: Used to highlight (reverse image) an item in a menu of options.

: A Entry of Numeric Parameter: Used to index through numbers (0-9, ., -) when editing a

v | v | v | parameter.

1" v Entry of Option Parameter: Used to index through 1 — n choices.

R— (See Parameter Configuration.)

PO Menu Navigation: Right Arrow button displays the next selected level down in a menu
i 4 tree. Left Arrow button displays next level up in menu tree.

‘ ' v | v | v | Wizard Navigation: Displays the previous or next wizard screen.

> Entry of Numeric Parameter: Used to select a digit when editing a parameter.

Entry of Option Parameter or Command Execution: Not functional.

e Menu Navigation: Displays the next level up in menu tree.
zEscapeﬁ v | v | v | Wizard Navigation: Exits wizard and displays the Main Menu.

Entry of Parameter: Displays the parameter list.

Menu Navigation: Displays the next level down in menu tree.

Wizard Navigation: Selects the highlighted item on the wizard page for parameter editing

{ Enter ; .
Y| Y| Y| or command execution.

Entry of Parameter: Accepts editing of parameter.

* L = Local mode
R = Remote mode
W = While wizard is running
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Table 5-2. Drive Control Pushbuttons

Active*
Button Function
L R | W
'R'eskét‘":
“‘Fault’s; v | Vv Resets faults.
Converter drives: Toggles direction of the drive for Run and Jog commands. The currently
S selected direction is shown with an icon (see Drive Health and State Icons).
~'; ' v If pressed while in Remote mode, an error screen displays.
Source drives: No function.
Rﬂéymot‘e Toggles the mode of the drive between Local and Remote. The currently selected mode
‘Tocal. vV i| Vv is shown in the right side of the display with an R or an L (see Drive Health and State
Icons).
e, Converter drives: Jogs drive in the selected direction at the configured jog speed.
: Jog v If pressed while in Remote mode, an error screen displays.
Source drives: No function.
— Converter drives: Increments/decrements the Local Speed Reference associated with the
keypad Run/Stop commands.
v If pressed while in Remote mode, an error screen displays.
Source drives: No function.
Local Run command.
v
If pressed while running in Remote mode, an error screen displays.
v | v | ¥ | Local Stop command.

* L = Local mode
R = Remote mode
W = While wizard is running
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Reading the Display

The keypad displays information as both text and animated graphics. There are two
types of content screens, selected by pressing the corresponding Navigation button:

Status and Menu.

The Status Screen (Figure 5-2) is the default screen that displays after drive startup,
following an initialization screen. It uses animated meters with associated text to
present drive performance data. An alternate Status Screen can also be accessed (see

Status Screen).

Text Identifying Animated Drive Health &
Drive Variable ‘\ Meters _\ State Icons:
A A > Heartbeat
RPM f eedback e
0.0 RPM J‘*’”‘l‘***""'*”‘r”*"r***"l"*"ﬂ
Mbt or current = o s L,— Control State
Mot or vol t age A Fault State
0.00 Vrms ¢y . _—
Mot or power pa ! 150 g™y 4 Drive Directio
0.00 KW _M A T E] _
¥- Motion

Figure 5-2. Status Screen Example

The Menu Screen (see Figure 5-3) lists and provides access to menu-based
functions for adjusting parameters, running wizards, and viewing faults (see Menu

Selections).

Selectable Menu
Screens

Mai n Menu
Fault Li st

W zar ds

General setup
I/Ointerface

Cat al og nunber (IPN)

Application data
Di agnostic and utility functions

No icon
| here means
no fault.

=)

Figure 5-3. Menu Screen Example
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The Drive Health and State Icons continually show on the right hand side of all
display screens. They indicate if the drive functioning correctly and its running state.
These icons are displayed in five functional groups, as shown below. You can
change the display units and adjust the display contrast, if needed.

Table 5-3. Drive Health and State Icons

Group Icon Indication Description
e Communications | Animated line (its center raises and lowers) shows that there is
OK communication between the keypad and the drive.
Heartbeat
-.ﬂ Communications | Animated metronome icon shows that the keypad is attempting to
not established establish communication with the drive, but cannot.
L Local mode Drive can be controlled (start, stop, jog, direction, speed) locally
from the keypad.
Control R Remote mode Dr_ive control is fro_m a remote statipn. This d!sables the local keypad
drive control functions (start, stop, jog, direction, speed).
T Test mode The drive is performing a diagnostic test.
Blank Drive OK When no icon displays, the drive is operating correctly.
I:I'-.-' Abnormal Displayed when the drive has over-ridden parameters.
Fault State & Alarm state Displayed when an alarm condition occurs.
&- Trip fault Displayed when a fault state occurs.
blinking
~— Forward rotation Indicates the direction of motion currently selected. This does not

Drive Direction

Reverse rotation

necessarily match the direction of motion as viewed from the motor
shaft.

Not shown with source drives, which are not connected to a rotating
machine.

Motion

(not applicable
when keypad is
located on a
source drive)

Drive not ready
to run

Mimic of the keypad Start button, displayed with a diagonal line
through the symbol to indicate that the drive is not running and
cannot be started.

Drive not running

Mimic of the keypad Start button. Indicates that the drive is not
running, but can be started (ready to run).

=)

Drive running

Animated motion icon, indicates that the drive is running (speed
feedback is not zero). The icon rotates in the direction that the motor
is running (described in Table 5-1).

Battery

(applicable only
when keypad is
located on a
source drive)

Drive not ready
to run

Mimic of a battery, displayed with a diagonal line through the symbol
to indicate that the source drive is not running and cannot be
started.

Drive not running
or is charging

“Empty” (not charged) battery indicates that the drive is not running,
but can be started (ready to run).

=

Drive running

“Full” (charged) battery indicates that the drive is running (speed
feedback is not zero).
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Changing Display Units

» To change the type of measurement units displayed

1.

2
3.
4

From the Main Menu, select General Setup.
Select Display Units.
Select the display units parameter to edit it (see below).
Highlight, then select the preferred display units.
Press ENTER to accept, ESC to | eave ="
Di splay units L
New Val ue Metric (SI)

Present Val ue Metric (SI)

=)

Adjusting Display Contrast
» To adjust the display contrast

1.
2.

From the Main Menu, select General Setup.

Then select:

a. Keypad

b. Keypad Functions

c. Adjust Screen Contrast

This displays the following screen.

-

J

- CONTRAST ADJUSTMENT -

-
HOLD UP ARROW TO | NCREASE L
HOLD DOWN ARROW TO DECREASE

Press ESCAPE to Conti nue ~y

0

Press the Escape button to save the contrast value and return to the previous
menu.

GEH-6392 User's Guide
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Status Screen

The Status screen displays four types of drive variables (parameters) using both text
and animated meters. Tables 5-4 and 5-5 define characteristics of the bar graphs for
these parameters.

Reading the Meters

A variable shown as a bar graph is over range when it is either greater than + 100%
or less than —100%. The over range mark is shown with a vertical bar through the bar
graph at the +100% and the —100% marks.

Not Over Range

-100% +100%
Over
Range
-EEIZI !:ﬂ +1§l:l

» To change the range of the variables displayed on the Status screen

1. From the Main Menu, select:
a. General Setup
b. Keypad

c. Keypad Meters

2. Select the Keypad meter # range (where # can be a 1, 2, 3, or 4) that is to be
changed. This displays the screen shown below.

3. Adjust the variable as follows:
a. Use the Up or Down Arrow buttons to change the value.
b. Press Enter to accept, or Escape to exit and keep the present setting.

Press ENTER to accept, ESC to | eave

Keypad neter 1 range
New Val ue -150 to +150
Present Val ue -150 to +150

=) Er
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Table 5-4. Animated Meter Characteristics (Default) for Converter Drive Status Screen

Bar Graph

Variable Numeric Display Units in Bar Graph

RPM feedback Speed feedback in units of rpm (Spd_Fbk_Fil)  Percentage of applied top rpm (Motor_NT)
Motor current Magnitude of motor current (I_Mag_Fil) Percentage of motor-rated current (Amps)

Motor voltage Magnitude of motor voltage (V_Mag_Fil) Percentage of crossover voltage
(Xover_Volts)

Motor power Motor shaft power (Mtr_Shft_Pwr) Percentage of motor-rated power (Power)

Table 5-5. Animated Meter Characteristics (Default) for Source Drive Status Screen

Bar Graph L o

Variable Numeric Display Units in Bar Graph

DC bus . . .

voltage Magnitude of dc bus voltage (Vdc_Fil) Percentage of dc per unit volts (VDC_PU)

AC line . . .

current Magnitude of ac line current (I_Mag_Fil) Percentage of source top-rated current (I_PU)
AC line . . . . .

voltage Magnitude of ac line voltage (Line_Mag_Fil) Percentage of ac line top-rated voltage (V_PU)
DC bus power Dc bus power (Dc_Bus_Pwr) Percentage of top-rated dc bus power (Pwr_PU)

Changing Meter Variables
» To change the variables displayed on the Status screen meters

1. From the Main Menu, select:
a. General Setup

b. Keypad
c. Keypad Meters

2. Select Keypad meter # sel that corresponds to the meter variable to be replaced.

3. Adjust the setting as follows:
a. Use the Up or Down Arrow buttons to change the value.
b. Press Enter to accept, or Escape to exit and keep the present setting.

Alternate Status Screen (Display 1/0)

The keypad has an alternate Status screen that displays the following 1/O:
»  Status of the digital inputs

* Relay outputs

e Local and system fault string inputs

»  Contactor command outputs

«  Contactor feedback inputs
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To toggle between the Meter Status Screen and the 1/0 Status Screen, press any of
the Arrow buttons.

The circle under each heading indicates the status of the corresponding 1/0 point, as

follows:
o @ =True
e O =False

p
Di splay I/0O Status

I nput 123456 LOC SYS CntA
Status €0 OO O® O o o
Qutput 1 2 3 4 CntA CntB
Status O® O © o o

=) Er

Using the Menus

The keypad’s Main Menu leads to other menu screens, where data can be reviewed
and modified. The Main Menu can be accessed from any screen, as follows:

» Ifalready in a Menu screen, press the Menu button.
e Ifina Status screen, press the Menu button once or twice.

N

p
Mai n Menu

Faul t Li st

Cat al og nunber (IPN)

W zar ds

Application data

Di agnostic and utility functions
General setup

System dat a
Par anet er backup functions

L I/Ointerface )
( \
Mai n Menu -
Mot or data
Prot ection L
Sequenci ng &
"y

0

Note The Main Menu selections may vary from product to product.

» Use the Navigation buttons to move through the menus, select
items, and adjust values

1. Press the Up or Down Arrow buttons to move through and highlight menu
items.

2. Press the Enter button to select a highlighted item

3. Toreturn to a previous menu screen, press the Escape button, Left Arrow
button, or follow onscreen instructions.
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4.  When a menu items require more than one:
a. Move to the next screen by highlighting the last item on the displayed
screen, then pressing the Down Arrow button once more.

b. If the last menu item is reached, then pressing the Down Arrow button will
wrap back to the first item on that menu.

Viewing and Resetting Faults

When the display indicates either a Trip or an Alarm fault (refer to Reading the
Display), you can view information and reset (clear) current faults, as follows:

1. From the Main Menu, select Fault List, then select Display Active Faults.
The following screen displays.

Faults are displayed in order ( ACTI VE FAULT DI SPLAY o)
of occurrence with the most 50 Trip HtSink tenp |ow, B
recent fault at the top. 108 Bri ef DC bus vol tage | ow L
12 Trip Gnd flt, coarse &
113 Trip Invalid board set
--- RESET FAULTS NOW - - - ~y
()

.

2. Toview detail on a particular fault, select that fault (listed on the Active Fault
Display screen). The following screen displays.

SELECTED FAULT - PRESS ESCAPE
Ht Sink tenp |l ow, B

000 04:40:11.008
The heat sink B tenperature was too
low. The heatsink therm stor may be
m ssing or damage. Check input to
backpl ane connector J4 pins 3 & 4.

(=) [

(.

3. Reset the faults either of two ways:

- Select Reset Faults Now in the Fault Display screen.
- Press the Reset Faults button.

» Toview the drive's Fault History (a list of previously cleared faults
and fault resets)

This display list may be e From the Main Menu, select Fault List, then select Display Fault History.
multiple screens long.
' N
FAULT HI STORY DI SPLAY =
0 Ceared Faul t reset L
108 Brief Cr DC bus voltage | ow
50 Trip H Sink temp low, B
108 Bri ef DC bus vol tage | ow
12 Trip Gnd flt, coarse ~—y
113 Trip Invalid board set (I:I
L --- RESET FAULTS NOW - -- ')
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Editing Parameters

There are two types of parameters that can be changed using the keypad:

»  Option parameters lists items (options) for you to select. For example,
True/False is an option parameter.

*  Numeric parameters lists valid digits that you select to create a number.

» To edit a parameter

1. From adrive Parameters screen, select the parameter that is to be changed.

Par anet er s ="
Fi xed inertia = 10. 0000 kg*nP L
Variable inertia sel =Unused

Spd reg net gain = 50. 0000 rad/s

Spd reg init val sel=Zero

Spd reg integral gn = 12.5000 rad/s -y
Spd reg neg err lim= 0. 00000 RPM EI]
\Spd reg pos err lim= 0. 00000 RPM

This displays either an Option or Numeric parameter screen (see both below)
with the New Value line highlighted.
2. For an Option parameter:
a. Use the Up or Down Arrow buttons to select a new parameter value.

b. Press the Enter button to accept the change or Escape to exit and keep the
present value.

Press ENTER to accept, ESC to |eave =
Regul at or type L
New Val ue Torque, spd override

Present Val ue Speed regul at or

-~y

\ 0

3. For a Numeric parameter:
a. Use the Left or Right Arrow buttons to highlight the digit to be changed.

If you continue pressing the Left Arrow button after reaching the left-most
digit of the edit field, the field fills with blanks. Pressing Enter when the
entire number is blanked out saves a <No Value>.

b. Use the Up and Down Arrow buttons to index through the valid digits (O,
1,2,3,4,5/6,7,8,9,¢, ., -).
The e in the digit selection represents the start of the exponent in scientific
notation. If the e is used, all digits to the right of the e make up the
number’s exponent.

Press ENTER to accept, ESC to | eave

\
=T

Fi xed inertia L

New Val ue 10. 00000 kg*ne

Present Val ue 10. 00000 kg*ne

Low Limt 0. 0000000

High Limt 3. 402823938

=1
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Each new backup overwrites
the previous backup copy,
which cannot then be
restored.

4. When all of the digits have been changed, press Enter to accept the new value
or press Escape to exit and keep the present value.

Parameter Backup

It is good practice to keep a backup copy of the drive’s working parameter
configuration. You can then restore this file, if needed, or compare it with a re-
configured file to determine differences.

> To Save active parameters

1. From the Main Menu, select Parameter Backup Functions then select
Save Parameters to Backup.

Save Paraneters to Backup =

Save current paraneter val ues.

|
\Press ENTER to continue. ESC cancels. I:DJ
2. Press Enter to make a backup copy of the parameters or Escape to cancel.

> To restore a parameter from backup
1. Stop the drive. (This function cannot be executed with the drive running.)

2. From the Main Menu, select Parameter Backup Functions then select
Restore Parameters from Backup.

( N\
Press to restore Paraneters from Backup

-- WARNI NG - -
The active paranmeter values will be
repl aced, and can not be recovered.

\Press ENTER to continue. ESC cancels. )

3. Press Enter to restore the backup parameters or Escape to cancel.

Restoring parameters from a backup file overwrites the
currently active parameter values, which cannot then be

Caution restored.
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To compare the active parameter set to the backup parameter set

From the Main Menu, select Parameter Backup Functions then select
Compare Current Parameters to Backup.

BACKUP DI FFERENCES <More t> =M
Capture period =Task 3 rate L
Backup val ue =Task 2 rate
Nor mal stop node =Ranp stop
Backup val ue =Coast stop
Sinmul ated inertia = 10. 0000 kg*nR |
Backup val ue = 50. 0000 kg*nR [:1-]
<Mre 1>

2.

3.

Use the Up and Down Arrow buttons to scroll through the list of backup
differences.

Press Escape to return to the previous menu.

Tuning the Drive

The path taken by the wizard
depends in part on the
choices made. The same
wizard may ask different
questions and execute
different commands for
different applications.

The drive can be tuned using the keypad wizards.

» To access the wizards

1. Recommended: Back up the currently active parameters (see Parameter Backup)
before each wizard is started. This enables you to easily restore parameters if
tuneup is exited or fails.

2. From the Main Menu, select Wizards, then select Start Wizard Menu. This
displays the wizard list.

4 2\

W zar ds

Drive Commi ssioning Wzard (Required)

Cell Test Wzard (Required)

Mot or Control Tuneup W zard (Required)

Speed Regul ator tuneup Wzard (Required)

Panel Meter Setup W zard

DAC Setup W zard

Si nul ator Setup W zard )

During a complete tune-up process, you normally run all of the required wizards
in the order displayed, from first to last.

Use the Up and Down Arrow keys to scroll to the desired wizard, then press
Enter to select and start it. (Press Escape to return to the Main Menu.)

The selected wizard displays a series of screens and prompts that guide you
through that part of the tuneup process.
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Some keypad pushbuttons do 4. Proceed through the wizard as prompted, using the following conventions:
not function while a wizard is
running (refer to Table 5-1).

However, the Stop button
always functions. *  Pressing the Escape button exits the wizard, but any parameter edits made to

that point remain. (See Step 1.)

e Parameters presented in a wizard may be changed or left alone (as appropriate),
but all calculations and commands presented must be attempted.

e At each step, the wizard indicates whether you can proceed to the next step
using the Right Arrow button or can back up to the previous step, using Left
Arrow button (see below). If the Next prompt does not appear, the command
still must be completed successfully.

e After starting a wizard, you should either complete or exit it before taking any
other action.

e N\
1) Drive Commi ssioning Wzard =
Power Distribution Information: L

VWhat is the DC link Source?
Dc source =PWM vol t age src

.
(4Pr ev Next » I:I:I

«  When a command completes successfully, you cannot execute it again within
the same step. To repeat a command (for example, if required by external
conditions), press the Left Arrow button to return to the previous step. Then
repeat the command.

' N
1) Drive Conmi ssioning ="
This executes the rule to L
all torque and current

based upon the previous

Cal cul ate Torque

\(4Prev___ Press ENTER to

1) Drive Conm ssioning Wzard
This executes the rule to popul ate
all torque and current limts
based upon the previous entry.

Cal cul ate Torque Limts

) =

~~u
\<Prev <Command Conpl et e> Next > [E:l

e Ifacommand fails, the wizard fails. To continue the tuneup, correct the
condition causing the failure, then repeat the command.

*  When you complete all steps, the wizard displays the following screen. At this
time, push the Right Arrow button (per the Finish prompt) to exit the wizard
and return to the Wizard Menu.

GEH-6392 User's Guide Chapter 5 Drive Diagnostic Interface ¢ 5-15



P
1) Drive Conmi ssioning Wzard =
Thi s concl udes the
Drive Conmi ssioning W zard. L

=

\<Pr ev Finish »

Firmware and Hardware Information

» To view the firmware versions for the DSPX board and the keypad
*  From the Main Menu select:

a. General Setup

b. Firmware Version & Hardware Info

c. Display Firmware Version

The following screen displays:

( 1\

GE I nnovation Control =
ACDCF- S L
DSPX Fi r mwar e Versi on: V02. 06. 00B
DSPX Boot Mbnitor Version: V02.02.00C
DDl Firmnare Version: V02. 00. 00B ~y
\Press ESC to exit @,

» To view drive hardware information

e From the Main Menu select:
a. General Setup
b. Firmware Version & Hardware Info
c. Display Hardware Information

The following screen displays:

J

p
CE I nnovation Control

e

Har dwar e | nf or mati on: L

| S200BPI AGLACB XMTI1V

| S215ACLAHLAA 8790040

| S200BI CLH1ABB 3340595

| S200DSPXHLAAA 3341057

| S200BAI AH1BCB 3341430 <More |>
\ESC to exit

=12
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Protecting the Keypad

To protect the drive from unauthorized operation or reconfiguration, the keypad
includes two security controls, Password and Privilege Level.

The Password is a 5-digit number that protects the Password and Privilege Level
from being changed by unauthorized personnel. The default Password is 00000.

Privilege Level specifies which operational and configuration functions are disabled
in the keypad. There are three levels:

» Read Only disables both the Drive Control and the Configuration functions. An
operator can view but not edit parameters.

» Operate & Read Only enables the Drive Control function, but disables
Configuration functions. An operator can view, but not edit parameters.

» Configure & Operate enables both the Drive Control and the Configuration
functions. This is the default setting.

If you try to execute a function that is disabled in the active Privilege Level, the
keypad displays the following error message.

-

)
Function Not Al |l owed at L
present Privilege |level!
Press Any Key to Continue

ISP,
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Table 5-6. Keypad Function Privileges

Privilege Level

Read Operate & Configure

Keypad Function only Read- &
Only Read-Only
Drive Control
Stop Button v v v
Start Button v v
Reset Faults Button v v v
Change Direction Button v v
Remote/Local Button v v
Jog Button v v
Speed Increment Button v v
v v

Speed Decrement Button

Menu

Navigation Buttons ( Status, Menu,

Arrows, v v v
Escape, Enter)

Display Active Faults v v v
Display Fault History v v v
View Parameters v v v
Edit Parameters v
View Variables v v v
Wizards v
Adjust Screen Contrast v v v
Display Firmware Revision v v v
Display Hardware Information v v v
Save Parameters to Backup v
Restore Parameters from Backup v
Compare Current Parameters to Backup v v v
View Overrides v v v
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Modifying the Protections
» To modify the Password and Privilege Levels

1. From the Main Menu, select:
a. General Setup
b. Keypad
c. Keypad Security

The following screen displays:

J

p
Press ENTER to accept, ESC to | eave =

Enter Password: 00000

(1

2. Enter the password as follows:

a. Usethe Up and Down Arrow buttons to index through the valid digits (0
through 9).

b. Use the Right and Left Arrow buttons to move the cursor to the digit to
edit.
- Press Enter to accept the Password.
- If the password that was entered matches the saved Password value, you
can then modify the Privilege Level or Password.

4 N\
Keypad Security ==
Keypad privil ege =Configure & operate L
Keypad password = 00000

N

\ (L)

If it does not match, the keypad displays an error message.

e ~

-

I ncorrect password! L
Press Any Key to Continue

~u

\ 0

Use the Up and Down Arrow buttons to select either the Privilege Level or
Password

o

6. Press Enter to edit the parameter. (See Editing Parameters.)

Note When you modify the keypad password, be sure to select Save Parameters To
Backup. Otherwise, the password stored in the active parameter will not match the
backup parameter set. That causes the Compare Current Parameters to Backup to
identify the Keypad Password parameter as different.
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Chapter 6 Preventive Maintenance

Introduction

Periodic preventive maintenance extends equipment-operating life and minimizes
downtime. This involves specific power-on and more intensive power-off checks,
when permitted. With both checks, necessary repairs should be undertaken when
needed.

This equipment contains a potential hazard of electric shock or
burn. Only adequately trained persons who are thoroughly

familiar with the equipment and the instructions should
0 maintain this equipment.
To prevent electric shock while servicing the equipment,

Warning personnel must understand and follow all safety requirements
for working around dangerous voltages.

When de-energizing and re-energizing the drive, refer to the
procedures in Figures 6-1 and 6-2.

Section Page
INEFOTUCTION ...ttt bbbt 6-1
Maintenance SCREAUIE ..........coovoiiiii e 6-2
MaINtENANCE RECOTA .....cvviviiiiiiiiieiiiscie et bt e 6-2
Equipment/Material Needed ...........ccooviviviieeieiece s 6-2
Safety EQUIPMENL.......ccov et enean 6-2
Typical Maintenance TOOIS .......cccovvviieiieieece e 6-2
POWEI-0N CRECKS .....vveiee ettt st re et et e st e e ste e sreeneenes 6-3
POWET-Off ChECKS......eiiiiiiee et sre et 6-3
Before Starting MaintenanCe ..........cocooeiiiiiiiiree e 6-3
DUSE REMOVAL ...ttt sttt re e 6-5
L00SE CONNBCLIONS. ....c.uiiiicieiieciee sttt ettt et e te e ae e sre e sreesbeenreenre e 6-6
Damaged INSUIALION .........ceiiiiiiie e 6-6
Contactors and REIAYS ......cveveieeie e 6-6
Printed Wiring BOAIGS ........cccoiviiiiviieiesieseseseseseeie s se e eese e seeseesneanens 6-7
Short-CirCUIt DAMAJE ......vevveiviieieeie e se et r e srenrenns 6-7
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Maintenance Schedule

For maximum benefit, preventive maintenance needs to be performed at scheduled
intervals by a qualified technician. The required frequency for each procedure
depends on:

*  How much the equipment is used
*  Ambient environmental conditions

The schedule should include an inspection of wiring and components before re-
applying power after an overcurrent trip.

Maintenance Record

GE recommends that the customer keep a detailed record of maintenance (such as a
log book) for every drive. This record serves two purposes:

e It verifies that all equipment is routinely checked

» It aids troubleshooting and prevention of equipment failure by providing a
history of equipment maintenance and problems

Equipment/Material Needed

The equipment and material in the following checklists should be available to
perform the recommended procedures.

Safety Equipment

»  Safety gear (safety boots, safety glasses, hard-hat, high voltage gloves, face
shield)

» High voltage ac/dc detector (using an insulated pole of appropriate length)
» Locks and tags, danger and caution tape

»  Protective grounding cables and grounding stick

e Static-charge wrist straps

Typical Maintenance Tools

» High quality tools, including screwdrivers and pliers, designed specifically for
working with electrical wiring systems

e Socket set (metric and standard)

»  Hex wrenches (metric and standard)

e 1-inch adjustable wrench

e Torque wrench

»  Electrical tape

*  Finefile

e Cleandry cloth

»  Soft-bristled brush (such as a paintbrush)

» Mild solution of distilled water and household or laboratory detergent
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e Isopropyl alcohol
»  One megger tester capable of insulation testing 500 V max.
»  Source of dry, low-pressure compressed air

e Vacuum cleaner with non-metallic nozzle and finely woven, high efficiency
filter

»  Fuse puller

»  Replacement components (if required) including fuses, wiring, cabling, and door
filters

Power-On Checks

The following preventive maintenance procedures need to be conducted with power
on within the control cabinet only.

some circuitry. To prevent accidental injury, do not touch any
circuitry without first ensuring that it does not carry these

Warning voltages and is grounded.

0 With power applied, extremely high voltages are present on

1. Open the control cabinet door while the equipment is running and locate the
fan (should be underneath the board rack).
2. Without touching any circuitry, look to see that the fan is running.

e Ifitis not, use the procedures in Figure 6-1 to de-energize the drive,
then replace the fan. (The fan is held in place by four screws.)

» If proceeding with other maintenance, do not re-energize the drive.

If no other maintenance is planned and the drive is ready for operation, use the
procedures in Figure 6-2 to re-energize the drive.

Power-Off Checks

Power-off checks involve cleaning the equipment and checking for wear and damage
through visual inspection and functional tests.

Before Starting Maintenance

Power must be de-energized before performing any
adjustments, servicing, or other act requiring physical contact
. with the electrical components or wiring.
Warning

Before starting, de-energize the drive using the instructions in Figure 6-1.

Do not deviate from the stated de-energizing procedures. If safety requirements
cannot be met completely, or if you do not understand them, do not work on the
equipment.
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De-energizing the Drive

To prevent potentially hazardous electric shock, power must be
properly de-energized before anyone is allowed to make any
type of physical contact with the electrical components or
wiring of the drive.

Warning  when checking for zero ac or dc voltage, the high voltage detector
must be rated appropriately for the equipment voltages.

De-energizing an Inverter

1. Check that the drive is stopped.

2. Factory wiring of the dc disconnect for all inverters removes power from:
*  Power bridge components
»  Control components
« Auxiliary ac power components associated with the inverter

For 65 - 180 frames, open both the top and bottom dc disconnects, then lock-out and tag-out both
inverters.

For 250 - 1800 frames, open the dc disconnect, then lock-out and tag-out the inverter.
3. Check the load side of the inverter of zero ac voltage.

4. Wait 5 minutes minimum to discharge the dc capacitors. Capacitive voltages above 30 V ac or 42.2 V ac
(peak) may be present.

De-energizing a Source

1. Check that all drives in the line-up are stopped.

2. Depending on the type of source and selected options, the auxiliary ac power (including control power) may
be fed independent of the main circuit breaker.

* Inregenerative sources, the auxiliary ac power feed is independent of the main circuit breaker. To de-
energize the lineup, open the main circuit breaker for the source and the auxiliary ac power feed switch,
then lock-out and tag-out the source.

* Innon-regenerative sources, there is an option to have the auxiliary ac power feed be independent of
the main circuit breaker.

— If that option is selected, open the main circuit breaker for the source and the auxiliary ac power
feed switch to de-energize the lineup, then lock-out and tag-out the source.

— If that option is not selected, open the main circuit breaker for the source to de-energize the lineup,
then lock-out and tag-out the source.

3. Wait 5 minutes minimum to discharge the dc capacitors. Capacitive voltages above 30 V ac or 42.2 V ac
(peak) may be present.

Figure 6-1. Power-Down (De-energizing) Procedures
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Re-energizing the Drive

0 Power must be properly re-energized to prevent personnel from
. having potentially hazardous contact with dangerous voltages.
Warning

1. Close and secure the converter doors.
2. Clear all locks and tags from the switchgear and drive.
3. Close all disconnects that were opened when de-energizing the inverter/source.

4. Close and secure the control cabinet door.

Figure 6-2. Power-Up (Re-energizing) Procedures

Dust Removal

Build up of dust on electrical components and wiring can
damage components and cause mis-operation.

Caution
Build-up of dust on components can increase operating temperature, reducing their

normal life. On standoff insulators, it can collect enough moisture to produce a
current path from bus bars to chassis ground.

Dust (especially metallic dust) on wire surfaces can cause “tracking” between
connector pins. Tracking is usually capacitive in nature and involves a build-up of
electrical charge along the wire surface. This can cause intermittent problems that are
hard to find. Check for and remove accumulated dust as follows:

Make sure that the air source 1. Clean bus bars and standoff insulators with a clean dry cloth — do not use any
is directed so that dust and solvents.

foreign matter is removed

rather than relocatd. 2. Using a fine-filtered vacuum cleaner with a non-metallic nozzle, remove dust

and dirt from wiring and electrical components.

Do not use high-pressure compressed air, which may damage
components.

Caution

3. Inspect cabinet air filters, if equipped. Shake or vacuum filters clean, or replace,
as required.
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Loose Connections

Vibration during equipment operation can loosen mechanical and electrical
connections and cause intermittent equipment failure. Additionally, dust and
moisture in loose connections can cause loss of low-level signals at terminal boards
and also thermal runaway at bus connections.

1. Check all hardware and electrical connections, and tighten if needed.
2. Tighten or replace any loosened crimp-style lugs.
3. Tighten or replace all loose or missing hardware.

4. Inspect printed wiring boards for correct seating, and check that any plugs,
wiring, and bus connectors are tight.

To prevent component damage caused by static electricity,
treat all boards and devices with static-sensitive handling
techniques. Wear a wrist grounding strap when handling
boards or components, but only after boards or components
have been removed from potentially energized equipment and

. are at a normally grounded workstation.
Caution _ _
To prevent equipment damage, do not remove, insert, or

adjust board connections while power is applied to the
equipment.

Damaged Insulation

Wires and cables with damaged insulation are dangerous when carrying electricity.
They can also intermittently short, causing equipment and functional failure.

1. Check all wires and cables for fraying, chipping, nicks, wear, or rodent damage.
2. Check all wires and cables for signs of overheating or carbonization.

3. Repair minor low voltage insulation damage with a good grade of electrical
tape. If a damaged cable carries high voltages, replace the cable.

4. Replace any cables or wires that have more than mild damage.

Contactors and Relays
1. If possible, manually trip the device to ensure that it works properly.

2. Inspect contacts on open (as opposed to sealed) contactors and relays.
(Discoloration and rough contact surfaces are normal.)
3. If beads have formed because of severe arcing:

a. Dress the contact faces with a fine file. (Do not use emery cloth or
sandpaper.)

b. Identify and correct the cause of arcing.

Note Refer to the component’s publication for detailed instructions on maintenance,
repair, and replacement procedures.
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Printed Wiring Boards

Clean boards as follows if dirty:

1. Vacuum to remove dust from around the board connections before and after
unplugging.

2. Remove the boards per the instructions in Section 7. Be sure to observe the
personal and equipment safety instructions.

3. Vacuum to remove dust from the board and connections. A soft-bristled brush
may be used to loosen dirt.

Do not use solvents containing ammonia, aldehydes, alkalis,
aromatic hydrocarbons, or ketones. Harsh chemicals and
. solutions will damage the board.
Caution

4. If excessively dirty, boards may need to be washed as follows:
a. Use a soft-bristled brush to scrub the board in a lukewarm (37.7 °C, 100
°F), mild solution of distilled water and household or laboratory detergent.

b. Rinse thoroughly by dipping the board several times in fresh, lukewarm,
distilled water. Do not soak the board.

c. Dry the board by shaking off excess water, immersing and agitating the
board in isopropyl alcohol, then air drying for a few hours.

Short-Circuit Damage

If a short-circuit occurs, overcurrent protective devices on the circuit should cut off
power to the equipment. This normally prevents electrical damage, except at the
point of the short. However, the heat produced by an electrical arc can carbonize
some organic insulating materials, which then lose insulating qualities.

Perform the following procedure after repairing the cause of the short and before
re-energizing the drive (per Figure 6-2):

1. Inspect the system thoroughly for damage to conductors, insulation, or
equipment. Replace, if found (refer to Damaged Insulation).

2. Check insulation resistance.

3. Inspect the overcurrent protection devices for damage to insulation and contacts
(refer to Contactors and Relays). Replace or repair as needed.

4. Check and replace any open fuses.
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Chapter 7 Component Replacement

Introduction

This chapter provides guiddines for replacing components during repair. This
information is organized as follows:

Section Page
SAfELY PrECAULIONS......ooeiieieiie ettt ettt sb et e e be e e 7-2
Replacing Printed Wiring BOArds ..........ccooeieiiieiiee e 7-2
Handling PreCallioNS ...........ooiiiiiiiieiee et 7-2
General Replacement ProcedUures...........cooeeeiieiiiei e 7-3
| S200HFPA Power Supply Board Replacement ...........ccccocvieniiniieeiiennienne 7-4
Fan Assembly REPIACEMENT..........ooiiiiiiieie e 7-5
65, 92, 125, and 180 Frame INVEITEr .........ccooeeiieieeiie e 7-5
250, 375, and 620 Frame Inverter and Regenerative SOUrCe.............coevueennee 7-5
1000 and 1800 Frame Inverter and Regenerative SOUrce...........ccccoveeevveenenen. 7-6
620 and 1000 Frame NOn-regenerative SOUMCE ..........ocveveiererieeenieesieessieee e 7-6
1800 Frame NON-regenerative SOUICE .........ccoveiirierenieie e e sieesiee e 7-6
Heat Exchanger REDIACeMENt ........cccuei i 7-7
65, 92, 125, and 180 Frame INVEITEr ........cooviiiieiieeeeereeee e 7-7
250, 375, and 620 Frame Inverter or Regenerative SOUrce..........cccooceeviveeenne 7-7
1000 Frame Inverter or RegENErative SOUCE. ........cooivieiieeiiee e 7-8
620 and 1000 Frame Non-regenerative SOUMCE ..........ocveeeeeerieeerieesiee e 7-8
1800 Frame NON-regenerative SOUICE .........ccoueeiieienieieniieesieesiee e siee e 7-9
Capacitor Assembly RePlaCEMEN ........cooiuiiiiiiiiiieiie e 7-10
65, 92, 125, and 180 Frame INVEITEr .........c.ooveiiiiieiie e 7-10
250, 375, and 620 Frame Inverter or Regenerative SOUrce...........ccocoeeeueennee 7-10
1000 and 1800 Frame Inverter or Regenerative SOUrCe.........coevveevveeriieeenee 7-11
620, 1000, and 1800 Frame Non-regenerative SOUrCe...........cccevveerveeenieeenne 7-11
Replacing IGBT MOQUIES........cocueiiiiiiiiie et 7-12
620 Frame DIiVES........eeiieiie ettt nree 7-12
1000 Frame DIiVES......cceeiieieesite ettt 7-16
1800 Frame DIiVES......cceeiieiieriee sttt 7-20
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Safety Precautions

O

Warning

With power applied, thisequipment contains a potential
hazard of electric shock or burn. Only adequately trained
per sons who ar e thor oughly familiar with the equipment and
the instructions should maintain this equipment.

To prevent electric shock while servicing the equipment,

per sonnel must under stand and follow all safety requirements
for working around danger ous voltages. Make sure that all
power suppliesto the equipment ar e tur ned off, then ground
and discharge the equipment befor e per forming any
adjustments, servicing, or other actsrequiring physical
contact with the eectrical components or wiring.

When de-energizing and re-energizing the drive, refer to the
proceduresin Figures 6-1 and 6-3.

Before starting any maintenance procedures, prepare the equipment as follows:

1. Make surethat shutting down equipment does not interfere with presently
required operation.

2. Turn off al power to the equipment to be maintained, and follow all local safety
practices of Lock Out/Tag Out.

3. Test al equipment using amultimeter to ensure that power is off.

Replacing Printed Wiring Boards

Because of upgrades, boards of different revision levels may not contain identical
hardware. However, GE ensures backward compatibility of replacement boards.

Handling Precautions

Caution

To prevent component damage caused by static electricity,
treat all boardswith static sensitive handling techniques.
Wear awrist grounding strap when handling boar ds or
components, but only after boards or components have been
removed from potentially energized equipment and are at a
normally grounded wor kstation.

Printed wiring boards may contain static-sensitive components. Therefore, GE ships
all replacement boards in antistatic bags.

Use the following guidelines when handling boards:
e  Storeboardsin antistatic bags or boxes.

» Useagrounding strap when handling boards or board components (per previous
Caution criteria).
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General Replacement Procedures

To prevent electric shock, turn off power to thedrive, then test
to verify that no power existsin the board befor e touching it or

Warning any connected cir cuits.

To prevent equipment damage, do not remove, insert, or
adjust board connections while power isapplied to the
- equipment.
Caution

» To remove a printed wiring board

1. Make surethat the drive in which the board resides has been de-energized.
(Refer to Figure 6-1, De-energizing the Drive for compl ete procedures.)

2. Open the drive cabinet door, and using equipment designed for high voltages,
test any electricd circuits befor e touching them to ensure that power is off.

To prevent damage to cable and wir e connections, hold only

the connector, not the cable, when pulling them. To prevent

equipment damage, do not remove, insert, or adjust board
Caution connections while power isapplied to the equipment.

3. Carefully disconnect all cables, asfollows:
— For acablewith a pull tab, carefully pull the tab.
— For ascrew terminal connector, loosen the screw at the top of each terminal
and gently pull each wirefree.
—  For afiber-optic connector, press and hold the latch on the mating cable
connector while pulling.

— For ribbon cables, grasp each side of the cable connector and pull the
connector and cable loose.

4. Carefully remove the board, asfollows:

— For boards mounted on standoffs with screws, remove the screwsto release
the board.

— For boards mounted within arack, loosen the screws at the top and bottom of
the board near the card gector tabs, then unseat the board by raising the
gjector tabs. (The screws are captive in the board front and should not be
removed.)

For boardsthat have fiber-optic connectors, insert arubber
plug into the fiber-optic connector to prevent contamination
and damage toit. Do thisimmediately upon removal of the

Caution board prior torepair or return.

GEH-6392 User's Guide

Chapter 7 Component Replacement ¢ 7-3



» To install a printed wiring board

1. Onthereplacement (new) board, set al jumpers, pots, and switches in the exact
position as thase on the board being replaced.

Note If aboard revision has added or eliminated a configurable component, or
readjustment is needed, refer to the individual board publication.

If the board contains onboard software, refer to the individual board publication for
instructions.

Boar dsthat mount in therack are mechanically keyed so that
they can only beinstalled into the correct dot. Do not attempt
to defeat or override theseinterlocks. Doing so will damagethe

Caution electronics.

2. Toingtall aboard into arack:
a.  Slidetheboard into the correct dot in the rack.

b. Begin seating the board by firmly pressing the top and bottom of the board
at the same time with your thumbs.

c. Finish seating the board in the dot by starting and then tightening the
screws at the top and bottom of the board. Tighten the screws evenly to
ensure that the board is seated squarely.

3. Toinstall aboard that is seated on standoffs:

a.  Place the board onto the standoff in the same orientation as the board that
was removed.

b. Securethe boards by replacing and tightening the screws that were
removed.

4. Reconnect dl cables, making surethat they are properly seated at both ends.

IS200HFPA Power Supply Board Replacement
The 1S200HFPA Power Supply Board (HFPA) islocated behind the CABP board
rack on all frame sizes of the drive.

» To remove the HFPA board

1. Make surethat the drive in which the board resides has been de-energized.
(Refer to Figure 6-1, De-energizing the Drive for complete procedures.)

2. Open the drive cabinet door and, using equipment designed for high voltages,
test any electrica circuits befor e touching them to ensure that power is off.

3. Disconnect all wires and plugs from the board rack and tag if necessary for ease
of replacement.

Note Disconnecting wires may involve cutting tie wraps and/or removing wires
from wire channéd to allow removal of the entire board rack/CPT support assembly.
Wire sets that pass through lead holes in the CPT assembly must be fished through
(for example, plug J3 on the CABP board to plug HFPL on the HFPA board.)

7-4 o Chapter 7 Component Replacement User's Guide GEH-6392



4,

5.

Remove the board rack/CPT assembly as follows:

a.  Support the assembly, then remove the four bolts holding it to the back
panel. (Loosen the bottom screws first, then remove the top screws.)

b. Allow the assembly to lean forward for better access to the wire channd on
top of the board rack.

c. Pull the entire assembly out of the enclosure while using caution not to
damage any insulation or plugs on the surrounding wires.

d. Placethe assembly gently on itsleft side to allow access to the HFPA
board.

Remove the HFPA board as follows:

a. Disconnect all wires or plugs from the HFPA board.

b. Remove thetwo #6 nylon nuts visible on the board (closest to the rear of the
assembly).

c. Lift the HFPA board out of its holder and remove.

> Reverse steps 1 through 5 to install the new HFPA board

Fan Assembly Replacement

The following sections provide instructions for replacing the fan assembly on the
low voltage drives. These procedures are organized per frame size and type of drive.

65, 92, 125, and 180 Frame Inverter

>
1

3.
>

To replace the fan assembly

Disconnect the FCPL wire connection to the lower |€eft side of the fan box
assembly.

Support the fan assembly, then remove the four %2-20 bolts connecting the fan
box assembly to the heat exchanger assembly and the single ¥+20 bolt in the | eft
side of the fan box assembly that supports the switch bracket.

Remove fan assembly and set aside.

Reverse steps 1 through 3to re-install.

250, 375, and 620 Frame Inverter and Regenerative

Source

» To replace the fan assembly

1. Disconnect the FCPL wire connection to the lower |eft side of the fan box
assembly.

2. Disconnect the two dc wire connectionsto the IGBT bus (HEPL_1 and 3).

3. Support the fan assembly, then remove the eight ¥2-20 bolts connecting the fan

box assembly to the heat pipe assembly.

Note Theinverter hasthree additional boltsin theleft side of the fan box assembly
that supportsthe switch bracket. These bolts must be removed.

4,
>

Remove fan assembly and set aside.

Reverse steps 1 through 4 to re-install.
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1000 and 1800 Frame Inverter and Regenerative

Source

» To replace the fan assembly

1. Disconnect the FCPL wire connection to the lower |eft side of the fan box
assembly.

2. Disconnect the two dc wire connections to the dc bus (on the right DSFC board
labeled DCLN and DCLP).

3. Support the fan assembly, then remove the four %420 bolts connecting the fan
box assembly to the heat pipe assembly.

4. Remove fan assembly and set aside.

» Reverse steps 1 through 4 to re-install.

620 and 1000 Frame Non-regenerative Source

>
1

To replace the fan assembly

Disconnect the FCPL wire connection to the lower |€eft side of the fan box
assembly.

Disconnect the two dc wire connections to the dc bus (located to the left side of
the fan box assembly).

Support the fan assembly, then remove the four %2-20 bolts connecting the fan
box assembly to the heat exchanger assembly.

Remove fan assembly and set aside.

Reverse steps 1 through 4 to re-install.

1800 Frame Non-regenerative Source

>
1

To replace the fan assembly

Disconnect the FCPL wire connection to the lower |€eft side of the fan box
assembly.

Disconnect the two dc wire connections to the dc bus (located to theright Sde of
the fan box assembly) and remove from the wire tray.

Support the fan assembly, then remove the four %2-20 bolts connecting the fan
box assembly to the heat exchanger assembly.

Remove fan assembly and set aside.

Reverse steps 1 through 4 to re-install.
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Heat Exchanger Replacement

The following sections provide instructions for replacing the heat exchanger on the
low voltage drives. These procedures are organized per frame size and type of drive.

65, 92, 125, and 180 Frame Inverter

» To replace the heat exchanger

1. Remove the fan assembly per the Fan Assembly Replacement section procedure,
then disconnect the wire connections from the DAM _ boards.

Remove the shunts and shunt boards as an assembly.
Remove the six bolts connecting the capacitor busto the IGBT.
Disconnect the dc power cables from the bottom of the heat exchanger.

o bk~ w DN

Support the heat exchanger assembly, then remove the four %20 bolts from the
back panel and lift the heat exchanger out of the enclosure.

» Reverse steps 1 through 5 to re-install.

250, 375, and 620 Frame Inverter or Regenerative
Source

» To replace the heat exchanger

1. Remove the fan assembly per the Fan Assembly Replacement section procedure,
then labdl and disconnect all wires from the DAMA or DSFC boards and the
shunt boards.

2. Cut the wireties supporting the wire bundle to the heat exchanger and secure
wires away from work area.

Remove the shunts and shunt boards as an assembly and set aside.

4. Loosen the balts connecting the IGBT bus to the capacitor bus (uses captive
hardware).

Remove the thermistors from the bottom front surface of the heat exchanger.
Remove the Identity Pand (refer to GE drwg. 173C8949AB sh. 1).

Note Ground strap must be disconnected from the back side of the Identity Panel.

7. Obtain aheat exchanger liftout tool (cat# 246B9949BPG1) and install it in the
cabinet over heat exchanger (refer to GE drwg. 173C8949AB sh. 1).

8. Badlt thehanging lift plateto the four fan assembly holes in the heat exchanger.
(The ¥+20 bolts from the fan assembly can be used for this purpose.)

9. Remove the %2-20 bolts connecting the heat exchanger assembly support bracket
to the back pand.

10. Pull the heat exchanger assembly forward until the roller on the liftout tool
reaches the end stop pin, then remove the heat exchanger assembly and set it
aside.

» Reverse steps 1 through 10 to re-install.
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1000 Frame Inverter or Regenerative Source

>
1

To replace the heat exchanger

Remove the fan assembly per the Fan Assembly Replacement section procedure,
then remove the Identity Panel (refer to GE drwg. 173C8949AB sh. 1).

Note Ground strap must be disconnected from the back side of the Identity Panel.

2.

10.

11.

12.

>

Label and disconnect al wires from the DSFC board and the shunt boards, then
secure wires away from the work area.

Loosen the bolt at the bottom of the shunts, then remove the bolts from the
connection a the top of the shunts so the shunts can be rotated down and out of
the way.

Remove the four bolts, lock washers, and flat washers from theright end of the
dc buses.

Remove the top and bottom dc buses from the IGBT and capacitor buses by
removing the 18 nuts, lock washers, and flat washers.

Disconnect the four push-on connections in the center of the CBPL connections
on the phase C capacitor bus only.

Remove the bus connections from the de-through bus to the switch or splice
plate to alow room for the heat exchanger liftout tool (18 bolts, required for
phase C only).

Obtain a heat exchanger liftout tool (cat# 246B9949BPG1) and install it in the
cabinet over heat exchanger (refer to GE drwg. 173C8949AB sh. 1).

Bolt the hanging lift plate to the four fan assembly holes in the heat exchanger.
(The %20 bolts from the fan assembly can be used for this purpose.)

Remove the ¥%4-20 bolts connecting the heat exchanger assembly support bracket
to the back pand.

Pull the heat exchanger assembly forward until theroller on theliftout tool
reaches the end stop pin, then remove the heat exchanger assembly and set it
aside.

Repeat the steps 1 through 11 for phases A and B.

Reverse steps 1 through 12 to re-install.

620 and 1000 Frame Non-regenerative Source

>
1

To replace the heat exchanger

Remove the fan assembly per the Fan Assembly Replacement section procedure,
then labdl and disconnect all wires from the RSCA boards (wire bundles must be
cut away from heat exchanger wire support bracket.)

Cut the tie wraps holding the shunt leads to the RSCA boards and disconnect
from shunt boards, then secure shunt leads/wires away from work area.

Unsnap the gate leads from the backside of the RSCA boards.

Remove the three kepnuts from each RSCA board, then remove each board and
it set aside.
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10.

Remove the shunt, bus, and fuse assembly as follows:

a.  Remove the center standoff , flat washer, and lock washer from the
SCR/diode bricks.

b. Removetherear ac fuse bolt, then remove shunt , bus, and fuse asa
complete assembly.

C. Repeat for remaining phases.

Remove the two 3/8-16 bolts from the anode collector bus (located at the upper
left of the heat sink areq).

Remove the two ¥2-13 bolts from the cathode collector bus and secure the bus
out of the work area.

Disconnect the thermistor |eads from the bottom of the heatsink and tie them
back out of the way.

Disconnect the leads from the dc bus (located to the | eft of the anode collector
bus connection), then cut them away from heat exchanger wire support bracket
and secure these leads away from work area.

Remove the Identity Pand (refer to GE drwg. 173C8949AB sh. 1).

Note Ground strap must be disconnected from the back side of the Identity Panel.

11.

12.

13.

14.

>

Obtain a heat exchanger liftout tool (cat# 246B9949BPG1) and install it in the
cabinet over heat exchanger (refer to GE drwg. 173C8949AB sh. 1).

Boalt the hanging lift plateto the four fan assembly holes in the heat exchanger.
(The %20 bolts from the fan assembly can be used for this purpose.)

Remove the ¥%-20 bolts connecting the heat exchanger assembly support bracket
to the back pand.

Pull the heat exchanger assembly forward until theroller on theliftout tool
reaches the end stop pin, then remove the heat exchanger assembly and set it
aside.

Reverse steps 1 through 14 to re-install.

1800 Frame Non-regenerative Source

>
1

To replace the heat exchanger

Remove the fan assembly per the Fan Assembly Replacement section procedure,
then label and disconnect all wires from the RSCA/RSCB boards.

Cut the tie wraps holding the shunt leads to the RSCA boards, disconnect shunt
leads from shunt boards, and tie shunt leads/wires away from work area.

Unsnap the gate leads from the backside of the RSCA boards.

Remove the kepnuts from each RSCA/RSCB board, then remove the boards and
Set aside.

Remove shunts and shunt boards and set aside.

Remove standoffs, lock washers, and flat washers from the SCR/diode bricks
and them set aside.

Remove the centertap buses from the SCR/diode bricks and set them aside.

Disconnect the thermistor leads from the top of the heatsink and tie the leads
back out of the way.
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10.

11.
12.

Disconnect the leads from the dc bus below the dc link fuse.

Remove the four bolts connecting the diode (dc negative) bus, remove the bus,
and set it aside.

Remove the four bolts connecting the SCR bus, remove the bus, and set it aside.

Support the heat exchanger assembly and remove the four %2-20 bolts connecting
the heat exchanger assembly to the back panel, then remove it and set aside.

Reverse steps 1 through 12 to re-install.

Capacitor Assembly Replacement

The following sections provide instructions for replacing the capacitor assembly on
the low voltage drives. These procedures are organized per frame size and type of
drive.

65, 92, 125, and 180 Frame Inverter

>
1

>

To replace the capacitor assembly

Remove the heat exchanger per the Heat Exchanger Replacement section
procedure.

Remove the capacitor bus connection bolts, then remove the capacitor bus.
Inspect the capacitor bus insulation to make sure there are no scratches or nicks.

Support the capacitor assembly, then remove the four %20 bolts holding the
capacitor assembly to the back panel and remove the entire capacitor assembly.

Reverse steps 1 through 4 to re-install.

250, 375, and 620 Frame Inverter or Regenerative

Source

» To replace the capacitor assembly

1. Removethe heat exchanger per the Heat Exchanger Replacement section
procedure.

2. Disconnect the CBPL wires on thelower right corner of the capacitor bus
assembly.

3. Remove the bolts connecting the capacitor busto the dc bus on theleft side of
the capacitor bus assembly.

4. Support the capacitor assembly, then remove the four %20 bolts holding the
capacitor assembly to the back panel and remove the entire capacitor assembly.

» Reverse steps 1 through 4 to re-install.
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1000 and 1800 Frame Inverter or Regenerative

Source

» To replace the capacitor assembly

1. Removethe heat exchanger per the Heat Exchanger Replacement section
procedure.

2. Support the capacitor assembly, then remove the four %20 bolts holding the
capacitor assembly to the back panel and remove the entire capacitor assembly.

3. Repeat steps 1 and 2 for the remaining two phases.

» Reverse steps 1 through 3to re-install.

620, 1000, and 1800 Frame Non-regenerative

Source

» To replace the capacitor assembly

1. Removethe heat exchanger per the Heat Exchanger Replacement section
procedure.
Remove the bolts connecting the dc bus to the | eft side of the capacitor banks.
Remove the negative bus and set aside.
Loosen the bottom two %20 bolts in the dotted holes in the bottom of the
capacitor assembly to be removed.

5. Support the capacitor assembly, remove the top two %2-20 bolts and lean the top
forward, then lift the capacitor assembly up and out of the cabinet.

6. Repeat steps 4 and 5 for the remaining two phases.

Note For the 1800 frame, if necessary the ac bus can be moved for better accessto
the bottom capacitor bank.

>

Reverse steps 1 through 6 to re-install.
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Replacing IGBT Modules

The following sections provide instructions for replacing the IGBT modules on the
low voltage drives. These procedures are organized per frame size and type of drive.

620 Frame Drives

If an IGBT fails, both IGBT power modules for that phase should be replaced.
Additionaly, the DAMA board (1IS200DAMA) in the affected phase was probably
damaged during the failure, so must be replaced, too.

In the 620 frame drive, all three phases are contained on a singular heat exchanger
assembly with six IGBT modules, two modules for each phase (see Figure 7-1).

Heat Pipe
Heat Exchanger

Phase A Lower (Left)
and Upper (Right)
Modules

aiall
o

Phase B Lower (Left) °
and Upper (Right) = N
Modules

NEIE)

alall

[¢]
Lol Tl

Phase C Lower (Left) °
and Upper (Right)
Modules

alall
o

[E]E

Figure 7-1. IGBT Module Location in 620 Frame Heat Exchanger Assembly
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>

To remove 620 frame IGBT modules from heat exchanger assembly

Note Refer to Safety Precautions section of this chapter for general board handling
guiddines, including precautions to prevent board and cable damage.

1

o 0 &~

Remove cables to the three DAMA boards as follows:

a. Inspect the cable connectionsto verify that the cables are labeled with the
appropriate connector names. (Thiswill smplify reconnection.)

b. Remove the cabling to thethree DAMA boards and al three shunts.
c. Securethecables out of the way.

Remove the three DAMA boards by loosening the four slotted screws on each
board. (These screws are captive in the board and should not be removed.)

Remove the two nuts on each DAMA board.
Slide the DAMA boards off the IGBT stud connections (refer to Figure 7-2).
Remove the shunt from the shunt bus and place it aside (refer to Figure 7-3).

Remove the two wire connections to the IGBT bus. Make note of the wire
connections and orientation for re-assembly.

On theright hand side of the IGBT bus, remove the eight bolts that connect the
bus to the capacitor assembly.

Remove theremaining six bolts that connect the IGBT busto the IGBT
modules.

Care must be taken when handling these buses. If epoxy
coating ischipped or scratched, buses must be replaced.

Caution

9.

10.

11.

13.

>
1

Remove the IGBT buses from the IGBT modules by diding them over the stud
connections (refer to Figure 7-2).

Remove al three LexanO shields by diding them from the IGBT stud
connections.

Remove the each IGBT by removing the four allen-head screws that secure the
IGBT modules to the heat exchanger.

Remove the stand-off studs from the IGBTs

To reinstall 620 frame IGBT modules

Clean the heat exchanger mounting surface of dirt and old thermal grease.

Note Make surethat IGBTs areinstalled as matched sets as detailed at the
beginning of this section.

2.

Apply athin film (6 milsthick) of Dow Corning 340 Silicone Grease (or
equivalent) to the back of thenew IGBT modules and to the heat exchanger
mounting surface.

Orient each IGBT module in the same position asthe old IGBT module and start
the four M6 bolts, lock washers, and flat washers.

Temporarily tighten the mounting bolts in diagonally opposite corners (using an
“X” pattern).
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10.

11.

VISUALLY

Then, tighten these same bolts to 45 in-lbs torque in the opposite of step 4 (till
using an “X” pattern).

Ingall the standoffs and torque to 13 in-lbs (as shown on Figure 7-2).
Ingall the Lexan shields.

Visually inspect the IGBT buses for chips, scratches, or cracks in the epoxy
coating. Also look for mechanical deformation or other damage. If buses are
marred or damaged, replace them before proceeding to to step 9.

Place the IGBT bus back into place over the stud connections.

Replace the six bolts that hold the IGBT busto the IGBT modules and the eight
bolts that connect the IGBT bus to the capacitor assembly.

Torque these bolts to 96 in-1bs.

IF_IGBT'S COME
WITH THERMAL GREASE
MOUNT DIRECTLY. IF IGBT'S

DO NOT HAVE THERMAL GREASE,
APPLY DOC#340 (H232) OR APPROVED EQUIVALEN
6 MILS THICK OVER ENTIRE [GBT MOUNTING SURFACE"

/

v

N/

I3
o
e

o

4

2

TEMPORARY TIGHTEN 1,2,3,4.
FINAL TIGHTEN TO 45 IN LBS
4,3

22,1

TORQUE TO
I3 IN LBS.

Figure 7-2. 620 Frame Heat Exchanger Assembly
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12. Re-connect the two wires to the IGBT bus.
13. Ingall the shunt.
14. Ingall each of the DAMA boards, the two nuts, and the four captive screws.

Note In most instances of IGBT module failure, the DAMA board in the affected
phase is aso damaged and must be replaced.

15. Torqueto 13in-lbs

16. Ingall the cabling to the DAMA boards and shunt (the label for each cable
connection should match the connector name on the board).

17. Verify proper orientation of the connectors before ingallation. (Cable
connections are mechanically keyed.)

18. Visually inspect buses, cable connections, and bolted connections for correct
installation.

19. Check that notools, debris, or hardware isleft in the drive before energizing it.

DETAIL "A™
FANBOX BACK
VIEW

DCFI —
DPPL I—
DPPL2—
FRPL —
FRIPL—]

TERMINATE WIRE TO

DCLTB BEFORE MOUNTING
FANBOX TO HEAT EXCHANGER.
AFTER FANBOX IS MOUNTED
TERMI NATE OTHER END OF
WIRE TO "HEPL"(DETAIL B).

271

Figure 7-3. 620 Frame Panel Assembly
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1000 Frame Drives

If an IGBT fails, al four IGBT power modules for that phase should be replaced.
Additionaly, the DSFC board (1S200DSFC) in the affected phase was probably
damaged during the failure, so must be replaced, too.

In the 1000 frame drive, each phase consists of a singular heat exchanger assembly
with four IGBT modules (see Figure 7-4). All four IGBTs should be replaced asa
matched set (the white letter on the face of the IGBT Module ... I, J K, L, M...mugt
be the same for all four devices).

Note Ataminimum, the  GBTs for thetwo devicesin the upper positions of the
heat exchanger should be replaced as a matched set of two, and the IGBTsfor the
two devicesin the lower positions should be replaced as a matched set of two.

» To remove 1000 frame IGBT modules from heat exchanger
assembly

Note Refer to Safety Precautions section of this chapter for general board handling
guiddines, including precautions to prevent board and cable damage.

1. Remove cablesto thethree DSFC board as follows:

a. Inspect the cable connectionsto verify that the cables are labeled with the
appropriate connector names. (Thiswill smplify reconnection.)

b. Remove the cabling to the DSFC.
c. Securethe cablesout of the way.

2. Remove the DSFC board by loosening the eight slotted screws on the board.
(These screws are captive in the board, and should not be removed.)

Remove the five M4 kepnuts.
Slide the DSFC boards off the IGBT stud connections (refer to Figure 7-5).
Remove the Lexan shield by diding it from the IGBT stud connections.

o 0 &~

Remove the bolt from the connection at the top of the shunt. Then loosen the
bolt at the bottom of the shunt so that it can be rotated out of the way (refer to
Figure 7-6).

7. Remove thefour bolts, lock washers, and flat washers from theright end of the
dc buses.

8. Remove thetop and bottom dc buses from the IGBT and capacitor buses by
removing the 18 nuts, lock washers, and flat washers (6 per phase).

Care must be taken when handling these buses. If epoxy
coating ischipped or scratched, buses must be replaced.

Caution
9. Remove thefive M8 standoffs, the three M8 balts, and the eight M4 standoffs.
10. Removethe IGBT buses (refer to Figure 7-5).

11. RemovethelGBTs from the heat exchanger by removing the four M6 balts,
lock washers, and flat washersfrom each IGBT.
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Figure 7-4. IGBT Module Location in 1000 Frame Heat Exchanger Assembly

» To reinstall 1000 frame IGBT modules

1. Clean the heat exchanger mounting surface of dirt and old thermal grease.

Note Make surethat IGBTs areinstalled as matched sets as detailed at the
beginning of this section.

2. Apply athin film (6 mils thick) of Dow Corning 340 Silicone Grease (or
equivalent) to the back of each new IGBT module.

3. Orient each IGBT modulein the same position asthe old IGBT module and start
the four M6 bolts, lock washers, and flat washers.

4. Temporarily tighten the mounting bolts in diagonally opposite corners (using an
“X” pattern).

5. Then, tighten these same bolts to 45 in-lbs torque in the opposite of step 4 (still
using an “X” pattern).

6. Ingall the eight M4 standoffs and torque to 13 in-lbs (as shown on Figure 7-5).

7. Visualy inspect the IGBT buses for chips, scratches, or cracks in the epoxy
coating. Also look for mechanical deformation or other damage. If buses are
marred or damaged, replace them before proceeding to step 8.

8. Placethe IGBT bus back into place over the M4 stud connections.
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Figure 7-5. 1000 Frame Heat Exchanger Assembly

9. Ingall thefive M8 standoffs and the three M8 bolts. Make sure that the M8
standoffs and M8 bolts are place in the proper positions on the IGBT module.

10. Torquethese boltsto 95 in-lbs.

11. Replacethe dc buses.

12. Ingall the shunt.

13. Ingall the Lexan shield, making surethat it is properly oriented.

14. Ingall each of the DSFC boards with the five M4 kepnuts and eight captive
SCrews.

Note In most instances of IGBT module failure, the DSFC board in the affected
phase is aso damaged and must be replaced.
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15.
16.

17.

18.

Torqueto 13 in-lbs.

Ingall the cabling to the DSFC board (the label for each cable connection should
match the connector name on the board).

Verify proper orientation of the connectors before ingtall ation. (Cable
connections are mechanically keyed.)

Visually inspect buses, cable connections, and bolted connections for correct
installation.

Check that no tools, debris, or hardware iseft in the drive before energizing it.

DETAIL 'B"

TAIL AT
FANBOX BACK
VIEW

CPTB CONNECTIONS

Figure 7-6. 1000 Frame Drive Panel Assembly
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1800 Frame Drives

If an IGBT fails, al eight IGBT power modules for that phase and the DSFC board
should be replaced (the board is typically damaged, too).

In the 1800 frame drive, each phase consists of two heatpipe assemblies, each with
four matched IGBT modules (see Figure 7-7). All eight IGBTs should be replaced as
amatched set (the white letter on the face of the IGBT Module ... I, J, K, L,
M...must be the same for all four devices).

However, at a minimum, replace the IGBTs in the upper part of the heat exchanger
asamatched set of four; likewise, replace the four lower IGBTs as a matched set of
four.

The following procedures describe steps to remove the IGBT modules from the heat
exchanger assembly and install new ones.

» To remove 1800 frame IGBT modules from heat exchanger
assembly

Note Refer to Safety Precautions section of this chapter for general board handling
guiddines, including precautions to prevent board and cable damage.

1. Remove cablesto the DSFC board as follows:

a.  Inspect the cable connectionsto verify that the cables are labeled with the
appropriate connector names (to simplify reconnection.)

b. Remove the cabling to the DSFC.
c. Securethe cablesout of the way.

2. Remove the DSFC board by loosening the eight slotted screws on the board.
(These screws are captive in the board, and should not be removed.

Remove the five M4 kepnuts.
Slide the DSFC boards off the IGBT stud connections.
Remove the Lexan shield by diding it from the IGBT stud connections.

o o >~ w

Remove the bolt from the connection at the top of the shunt. Then loosen the
bolt at the bottom of the shunt so that it can be rotated out of the way.

7. For each phase, the dc bus is connected to the adjacent phase by a small
connecting splice plate. Remove these plates by removing the 3/16 kepnuts on
the top and bottom of the dc bus.

8. If phase A (the leftmost heatpipe assembly) is being repaired, then remove the
connecting bus between the dc power incoming power section and the IGBT
section.

9. Remove thetop and bottom dc buses from the IGBT and capacitor buses by
removing the 18 nuts, lock washers, and flat washers (6 per phase).

Care must be taken when handling these buses. If epoxy
coating ischipped or scratched, buses must be replaced.

Caution

10. Remove the five M8 standoffs, the three M8 bolts, and the eight M4 standoffs.
11. RemovetheGBT buses.
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0n|y‘ o J o J o J o J
alal FLE] alal FLE]

Figure 7-7. IGBT Module Location in 1800 Frame Heat Exchanger Assembly

12. Remove the IGBTs from the heat exchanger by removing the four M6 bolts,
lock washers, and flat washersfrom each IGBT.

» To reinstall 1800 frame IGBT modules

1. Clean the heat exchanger mounting surface of dirt and old thermal grease.

Note Make surethat IGBTs areinstalled as matched sets as detailed at the
beginning of this section.

2. Apply athin film (6 mils thick) of Dow Corning 340 Silicone Grease (or
equivalent) to the back of each new IGBT module.

3. Orient each IGBT modulein the same position asthe old IGBT module, then
start the four M6 balts, lock washers, and flat washers.

4. Temporarily tighten the mounting bolts in diagonally opposite corners (using an
“X” pattern).

5. Then, tighten these same bolts to 45 in-lbs torque in the opposite of step 4 (still
using an “X” pattern).

6. Ingall the eight M4 standoffs and torqueto 13 in-lbs.
Visually inspect the IGBT buses for chips, scratches, or cracks in the epoxy

coating. Also, look for mechanical deformation or other damage. If buses are
marred or damaged, replace them before proceeding to step 8.
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10.
11.
12.
13.
14.

Place the IGBT bus back into place over the M4 stud connections.

Ingall the five M8 standoffs and the three M8 bolts. Make sure that the M8
standoffs and M8 bolts are place in the proper positions on the IGBT module.

Torque these bolts and standoffs to 95 in-lbs.

Replace the dc buses and connecting splice plates.

Ingall the shunt.

Ingall the Lexan shield, making surethat it is properly oriented.

Ingall the DSFC board with the five M4 kepnuts and eight captive screws.

Note In most instances of IGBT module failure, the DSFC board in the affected
phase is aso damaged and must be replaced.

15.
16.

17.

18.

19.

Torqueto 13 in-lbs.

Ingall the cabling to the DSFC board (the label for each cable connection should
match the connector name on the board).

Verify proper orientation of the connectors before ingtall ation. (Cable
connections are mechanically keyed.)

Visually inspect buses, cable connections, and bolted connections for correct
installation.

Check that notools, debris, or hardware isleft in the drive before energizing it.
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Appendix A Warranty and Renewal

Parts

Introduction

When ordering areplacement part for a GE drive, the customer needs to know:
* How to accurately identify the part

o If thepart is under warranty

* How to place the order

This information hd ps ensure that GE can process the order accurately and as soon
aspossible.

To minimize system downtime if repair isneeded, GE recommends that the customer
keep a set of spare partson hand. The Renewal Parts Quotation lists recommended
spares.

Appendix A of this manual provides information to help the user identify and obtain
replacement parts. It is organized as follows:

Section Page
Tl 000 (U To 1T o] o [P OO URT PP A-1
1AeNtifyiNg the Part........coceiii e A-2
RENEWEAl PartS LISk......uvviiiiiiiiiiieiee ettt A-2
Part NUMDEr SITUCLUN ...ttt e A-2
Intelligent Part NUMDES ..o A-4
WAITANLY TEIMS ..ottt e e nb e e s b e e e e e eneeas A-4
HOW tO Order PartS.......cccuviiiiiiie ettt ettt raeee s A-5
Data NaMEPIBLE. .......eeeieieeiie ettt esbe e A-5
I AU ] o= OO A-6

GEH-6392 User's Guide

Appendix A Warranty and Renewal Parts » A-1



Identifying the Part

A drive component, or part, isidentified by its assigned part number and
description. The part number isnormaly found on a nameplate on the component.
The description isincluded in the partstablesin Appendix C and in the system
renewal partslist.

Renewal Parts List

The Renewal Parts Quotation is a separate document that lists the parts of a
complete system. Thislist applies specifically to the equipment furnished on a
customer’ s particular application (requisition) at the time of shipment. It includes:

» Part numbers and descriptions

e Quantity used

* Recommended spares to keep onhand

* Normal ddivery cycle for obtaining each part

GE provides the Renewal Parts Quotation with the drive’ s custom instructions. If
this document is missing, contact the nearest GE sales office or service
representative to obtain areplacement copy. You need to provide the following
information (see Figure A-4) to correctly identify the system:

* Requisition number
e Materid List number
e [tem number

Part Number Structure

A GE part number is structured so that different portions of the number identify the
type of equipment and location of manufacture. A part fallsinto one of four
categories:

*  Order-specific assemblies — Major assemblies or items that make up a specific
drive; constructed from common assemblies

*  Common assemblies — Subassemblies used in many GE drive products, not just a
specific drive

e Components— Individual partsthat make up assemblies
 Printed wiring boards
These categories and the makeup of their part numbers are defined bel ow.

Order-Specific Assemblies

These parts make up the particular drive. Other items obtained specifically for the
order may also use a similar part number structure, which provides information about
the equipment (see Figure A-1).
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3V XYZ999 PR 001
|—Unit identification number
Assembly type’
Component

Identifies manufacturer as GE Industrial
Control Systems, Salem, VA

PR for standard product; LU for lineup;
CA for case

Figure A-1. Sample Part Number for Order-Specific Assembly

Common Assemblies

Common assemblies are subassemblies used as components of order-specific
assemblies. Common assemblies are not designed for a particular drive, but provide
afunction used in other GE products.

A common assembly part number consists of the number 36 followed by an
al phanumeric character. It may contain up to 14 characters.

For example, 36C774524AAGA8 isthe part number for adrive cable.

Components

Components are the badc parts that make up assemblies. They represent the lowest
discrete level of a system. Component part numbers consist of a combination of

al phanumeric charactersthat define the class and specific item. Figure A-2 shows a
sample

104X 109 1ADO38
L Item or rating (500 V, 3.2 A FNQ)

Component type (fuse)

Component
Figure A-2. Sample Part Number for Component

Printed Wiring Boards

A printed wiring board isidentified by an alphanumeric part (catal og) number
stamped near its edge. Figure A-3 describes the structure of a board’ s part number.

Note All digits areimportant when ordering or replacing any board.

The factory may substitute later versions of boards based on avail ability and design
enhancements. However, GE Industrial Systems ensures compatibility of
replacement boards.
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IS 200 DSPXG#AAA

L Artwork revision'
Functional revision'
Functional revision?

Group (variation, G or H)

— Functional acronym

L— Assembly level®

— Manufacturer (DS & IS for GE in Salem, VA)

'Backward compatible

2Not backward compatible

3200 indicates a base-level board; 215 indicates a
higher-level assembly or added components (such
as PROM)

Figure A-3. Sample Board Part Number

Intelligent Part Number

The Intelligent Part Number (1PN) defines the drive configuration, independent of
requigition requirements (this number is not unique for each customer order). It is
structured so that the Base number indicates the drive type (for example, dc-fed ac
drive), while additional digitsidentify other features (see Figure A-4). The Base and
Frame digits together make up the Device ID, which isused in the system firmware.

The IPN isfound on the system elementary, and may also be included on data
nameplate.

ACDCEF -G-0125-0575-0100-AAA —AAB‘AC -BAA[AA]
Group 1

Options Group 2 Release

Regulator Voltage Basic Options Options

Base Frame Current

Device ID Category 2 Options

Figure A-4. Intelligent Part Number Structure

Warranty Terms

The GE Terms and Conditions brochure detail s product warranty information,
including warranty period and partsand service coverage. The brochureis
included with customer documentation. It may be obtained separately from the
nearest GE Sales Office or authorized GE Sales Representative.

Note Standard warranty is 18 months from shipment or 12 months from when
power isfirst applied, whichever comesfirst.
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How to Order Parts

Parts still under war ranty may be obtained directly from the factory:

GE Industrial Systems
Product Service Engineering
1501 Roanoke Blvd.

Salem, VA 24153-6492 USA

Phone: + 1 800 533 5885 (United States, Canada, Mexico)
+ 1540 378 3280 (International)

+ 1540 387 8606 (All)

“+" indicates the international access code
required when calling from outsde of the USA.)

Renewals (spares or those not under warranty) should be ordered by contacting the
nearest GE Sales or Service Office. Be sure to include the following when ordering
any warranty or renewal parts:

Complete part number and description
Drive serial number
Drive Material List number

Fax:

Data Nameplate

The datanameplateislocated on the back of the cabinet door. It provides
information needed when ordering parts or contacting GE for assistance (see Figure
A-5 for example).

/— Item Number

Serial Number— Shop order

Requisition DATA NAMEPLATE /
Number NG Ve & date code for GE factory
REQ# F47DP702560 | TEM#_100 | identification
- y ML# 3VXMI610PRO07 SERI AL# NNXMJ610PR0O07001 7]
Material List __ /s press I PNEACDCE- G 0620- 575- 0400- BBH- AABAD- AB IPN — Intellicent Part No
Number DRAW NGS. | ELEM 259B3196AA QUTL: 259B3196AE . e 9 . "
LAYO 259B3196AP identifies drive configuration
. | NST:
Associated VOLTS 894 (V) VOLTS 575 (V)
DranngS and PVR AMPS 537 (A) PVR AMPS 490 (A) Power Application
Instructions I N HERTZ DC (H2) ouT PO/NER 490  (KVA) Data
PHASE (PH) FREQ9 TO 90 (HZ)
3 PH.__ROTATI ON_COW
OVRLD CAP 125 % 60 SEC SERVI CE_FACTOR 1. 00
MOTOR FI ELD: VOLTS, AVPS
MAX. SYMS.C.C.. AVPS_AT VOLTS MAX

NEVA SERVI CE CAT:

FREQUENCY TOC 507 AMPS. 180 SEC
VOLTAGE TOC M N. LEV. 355 AWPS
VOLT UNBAL AMB. COVP.

NEVA ENCL TYPE

Figure A-5. Typical Data Nameplate
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ML Number

Each GE lineup, cabinet (panel)/case, and core unit has a unique identifying catalog
number, also called the part or material list (ML) number. This number is
structured to provide information about that equipment (see Figure A-6 for example).
The catalog number links the equipment to itsrequisition, drawings, components,
materials, specification item, and shipping documents.

3V AAA 123 XX#it#

L Unit & sequence number of components:
CA##t = Case assembly
CD## = Core dc drive controller
Cl### = Core ac drive controller
LU### = Lineup, multiple case
assembly
PN## = Panel assembly
RL## = Requisition-level assembly

— Sequence/project
Unique
— Order month/year/ to req'n
product line

|__ldentifies manufacturer as GE Industrial
Systems, Salem, VA

Figure A-6. Sample Drive ML (Catalog) Number
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Appendix B Specifications

Source Specifications

150% For CONTINUOUS CURRENT RATING (A) - @1.5KHZ
60s @ 575
VAC
Heat
Frame Loss Hp (kW) % OL 10s 30s 60s 90s 120s
(kw)
460/575 V ac
100% 768 768 768 768 768
620 3.2 787 150% 756 756 756 747 737
(587) 200% 683 627 597 580 568
100% 1224 1224 1224 1224 1224
1000 3.9 1052 150% 1011 1011 1011 1011 1011
(785) 200% 1011 1011 973 927 897
100% 1820 1820 1820 1820 1820
1800 6.6 1785 150% 1715 1715 1715 1213 1213
(1331) 200% 1715 1287 1287 910 910
100% 272 272 272 272 272
150% 272 272 272 268 263
375 3.0 359 200% 204 204 204
(268) 250% 163 163
300% 136
100% 450 450 450 450 450
150% 450 450 450 443 435
620 4.8 595 200% 337 337 337
(444) 250% 270 270
300% 225
100% 850 850 850 850 850
150% 850 850 850 845 839
1000 8.2 1123 200% 637 637 637
(838) 250% 510 510
300% 425
100% 1530 1530 1530 1530 1530
150% 1530 1530 1530 1521 1510
1800 15.1 2022 200% 1147 1147 1147
(1508) 250% 918 918
300% 765

Notes:
Q All source frames are 602mm (24in) in depth.
O The regenerative source power ratings assume a source efficiency of 0.99.
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Power Input — Specs Item — Specs

Input Voltage Variation =/-10% Operating* Control Line Dip/Ride 500ms
Through
Input Frequency 50-60 Hz with No Displacement Power 0.99 with non-
Derating Factor regenerative source

1.0 with regenerative
source

Voltage Dip/Ride DC bus dips to 50%

Through without tripping

Full output torque
for 8ms on complete
line loss

* With kW derate below 100% of nominal line voltage.

Non-Regenerative Source Specifications Example

@ Compute dc voltage @ Compute the dc current @ The non-regenerative source current
requirements of the inverter. It requirements of the source. rating tables do not have entries for
is assumed that the source is | = KW * 1000 200%. Thus, the 200% for 10 s
dedicated to the inverter de Source Inverter requirement takes the 100% entries in the
specified in the application Effiny ™ Vec inverter tables to 434 amps (2*217). Scan the

100% for 10 s entries in the non-
regenerative source tables for a frame

example on page 9. = 150KW/(0.98*0.954) * 1000

* * 0.98 * 757 - .
Viemverter= 135 Vgouceineoiine - (1= Lou/2) where the continuous current rating
= 135*575* (1-0.05/2 = 217 amps exceeds 434 amps. The 620 frame
( ) meets this criteria (735 amps), thus is the
= 757V L, = Per unit transformer impedance appropriate non-regenerative source for
this applicaiton.
Regenerative Source Specifications Example

When specifying a source, start from the process associated source. The following examples illustrate
and work through the motor to the inverter, and then process (continuation of inverter application

Compute kW requirements Compute the kW Compute continuous Scan thg 2Q0% for
of the inverter. It is assumed requirements of the source. current requirements for 10s entries in the

that the source is dedicated KW, = KW the source, based on its regenerative source
to the inverter specified in Source Inverter Is power requirements. tables for a frame
the application example on Eff,vorter o KWy X 1000 where the continuous

current rating exceeds
163 amps. The 375

page 9, and that the source
is controlled to unity power

157 kW Curent =~ —
3 X VSource line to line voltag e X EffSource

factor. 0.98 frame meets this
criteria (204 amps);
KWinverter = KW = 160 kW = 161 kW x 1000 therefore, it is the
S J3x575 V x 0.985 appropriate
= 150 KW reger.\eratwe. source
—_— for this application.
0.954 =163 amps Refer to the
= 157 kW Renerative Source
table.

Note:For sources that are ALWAYS in a
mode, a different equation is used to compute its
requirements.

KWiauee = KWopee X Effye X Effirerer
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Inverter Specifications

VT CT Continuous Current Rating (A) - @1.5 kHz
100% Continuous 150% for
@575 60s @ 575
V ac V ac 460/575 V ac
Frame Heat Loss hp (kW) hp (kW) %OL 10s 30s 60s 90s 120s
(kW)
100% 65 65 65 65 65
65 1 70 51 110% 61 61 60 60 60
(52) (38) 150% 50 48 47 46 46
200% 40 38 37
300% 29
100% 92 92 92 92 92
92 1.5 99 72 110% 87 86 85 85 84
(74) (54) 150% 71 68 67 66 65
200% 57 54 52
300% 40
100% 125 125 125 125 125
125 1.8 135 98 110% 118 117 116 116 115
(100) (73) 150% 96 93 91 89 88
200% 77 73 71
300% 55
100% 180 180 180 180 180
180 25 194 141 110% 169 168 167 166 165
(145) (105) 150% 139 134 131 129 126
200% 111 106 102
300% 79
100% 250 250 250 250 250
250 3.6 269 195 110% 235 233 232 231 230
(201) (145) 150% 193 186 181 179 175
200% 155 147 142
300% 110
100% 375 375 375 375 375
375 5.2 404 293 110% 353 350 348 347 346
(301) (218) 150% 289 279 272 268 263
200% 232 220 212
300% 165
100% 620 620 620 620 620
620 8 668 485 110% 583 579 576 574 573
(498) (361) 150% 478 461 450 443 435
200% 384 364 351
300% 272
100% 1000 1000 1000 1000 1000
1000 12.5 1077 915 110% 974 968 964 962 960
(803) (682) 150% 886 865 850 845 839
200% 701 675 660
300% 490
100% 1800 1800 1800 1800 1800
1800 21.5 1938 1647 110% 1753 1742 1735 1732 1730
(1445) (1228) 150% 1594 1557 1530 1521 1510
200% 1262 1215 1188
300% 882

Notes:
Q Allinverter frames are 602mm (24 in) in depth.
Q The power ratings assume a motor efficiency of 95%, motor power factor of 0.85, ambient
temperature of 5-40 °C, and altitude below 1000m (3300 ft) above sea level.
Q The specified current ratings are continuous. The referenced overload can be applied to these.
Refer to the application example on the following page.
Each of the inverters support top or bottom cable entry.
Higher chopping frequencies are available at a reduced rating.
Refer to the chart on page 9 for VT rating information.

Oooo
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Power Output — Specs Motor Control — Specs

Output Voltage 0-575V Speed regulator response with 248 Rad/s **
encoder @ default chopping
frequency
Output Frequency 0 — 200Hz Speed regulator response with 15 Rad/s
0 —400Hz (*) encoder @ default chopping
frequency
Output Chopping Frequency  1.5kHz Speed regulator accuracy with <0.01%
3kHz (with derating) encoder, error
6kHz (with derating)
Inverter Type Two level voltage source Speed regulator accuracy <0.2%

without encoder, error 1%
slip motor @ 100% load

Modulation Pulse Width Modulated Torque regulator response with 1047 Rad/s
(PMW) or without an encoder

Power Semiconductor Insulated Gate Bipolar
Technology Transistor (IGBT) Inverter

Power Semiconductor NEMA, IEC-146-1-1 Torque regulator accuracy with <2%
Isolation or without encoder

Power Semiconductor Optical Coupled 2500V
Isolation from Control Isolation

LAN Connectivity Options:
Q GeniusO Bus Interface Module
O Profibus-DP Interface Module
O Application Control
Layer Module

. Modbus RTU

*  Allen Bradley DH+

. Modbus Ethernet]

. Ethernetdd SRTP

. Ethernetl] Global Data

* ISBus (2 channels)
O ISBus — One channel standard

* Optional operation at 400Hz excludes the use of the Application Control Layer (ACL), Genius Bus
communications module or the Profibus-DP communications module.

** Mechanical system permitting

: VT Rating Chart
1

1

! Current
' (amps)

1
1
1
1
1
1
1
1
1
:
100% —— ———_______ |
1
1
75% ————v-" | !
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Sty
S
X
|
|
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Inverter Specification Example

When specifying an inverter, start from the
requirments and work through the motor

to the inverter.

@

Define process
requirements.

OO BRHD
] ] || [ ]

Innovation
Series

meL

kw = 150kW

201hp

Shaft

Motor to deliver
constant torque fr

©)

om

zero to base speed of
900 r/min at 575 V ac.

Select motor based on
process requirements. A
TEAO constant torque motor
is selected from the GE A$D

Buyers Guide:

ooooo

kVA

Inverter

Frame size 449TS
200 hp (150kW)

900 r/min
Efficiency = 0.954

Phase
rrent

Power factor = 0.76

Motor to deliver constant torque
from zero to base speed of 900

r/min at 575 V ac.

Duty cycle requires 200% for
10s, with a continuous rating of

150kW .

= kW,

Shaft
MtrX P FMIr

150 kW

Eff

0.954 x0.765

206 kVA

The following example illustrates this
process:

®

Based on the selected
motor, compute
continuous current
requirements for the
inverter.

Ilnvener

kVA|n Iﬂﬂﬂ)( 1000

‘/5 X Vlnvener line to
voltage

g
= 206 kVA x 1000
3x575V

=207 amps

Select inverter based on
continuous current and
overload requirements.

Scan the 200% for 10s
entries in the inverter tables
for a frame where the
continuous current rating
exceeds 207 amps. The 375
frame meets this criteria

(232 amps); therefore, it is the
appropriate inverter for this
application. Refer to Inverter
Specification table.
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VT CT Continuous Current Rating (A) - @1.5 kHz

100% Continuous 150% for
@ 575 60s @ 575

V ac V ac 460/575 V ac
Frame Heat Loss hp (kW) hp (kW) %OL 10s 30s 60s 90s 120s
(kW)
100% 65 65 65 65 65
65 1 70 51 110% 61 61 60 60 60
(52) (38) 150% 50 48 47 46 46
200% 40 38 37
300% 29
100% 92 92 92 92 92
92 15 99 72 110% 87 86 85 85 84
(74) (54) 150% 71 68 67 66 65
200% 57 54 52
300% 40
100% 125 125 125 125 125
125 1.8 135 98 110% 118 117 116 116 115
(100) (73) 150% 96 93 91 89 88
200% 77 73 71
300% 55
100% 180 180 180 180 180
180 25 194 141 110% 169 168 167 166 165
(145) (105) 150% 139 134 131 129 126
200% 111 106 102
300% 79
100% 250 250 250 250 250
250 3.6 269 195 110% 235 233 232 231 230
(201) (145) 150% 193 186 181 179 175
200% 155 147 142
300% 110
100% 375 375 375 375 375
375 5.2 404 293 110% 353 350 348 347 346
(301) (218) 150% 289 279 272 268 263
200% 232 220 212
300% 165
100% 620 620 620 620 620
620 8 668 485 110% 583 579 576 574 573
(498) (361) 150% 478 461 450 443 435
200% 384 364 351
300% 272
100% 1000 1000 1000 1000 1000
1000 12.5 1077 915 110% 974 968 964 962 960
(803) (682) 150% 886 865 850 845 839
200% 701 675 660
300% 490
100% 1800 1800 1800 1800 1800
1800 215 1938 1647 110% 1753 1742 1735 1732 1730
(1445) (1228) 150% 1594 1557 1530 1521 1510
200% 1262 1215 1188
300% 882
Notes:
Q Allinverter frames are 602mm (24 in) in depth.
Q The power ratings assume a motor efficiency of 95%, motor power factor of 0.85, ambient
temperature of 5-40 °C, and altitude below 1000m (3300 ft) above sea level.
Q The specified current ratings are continuous. The referenced overload can be applied to these.
Refer to the application example on the following page.
Q Each of the inverters support top or bottom cable entry.
Q Higher chopping frequencies are available at a reduced rating.
O Refer to the chart on page 9 for VT rating information.
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Environmental Specifications

Item Description

Operating Temperature 0 to 40 °C at rated load, 0 to 50 °C with derating

Storage Temperature -25t0 70 °C

Humidity 5 to 95% relative humidity, non-condensing

Altitude Normal operation at 0 to 1000 meters. Derate 4% per 1000

meters above 1000 meters.

Cooling Heatpipe/air heat exchanger, forced air convection through
dc powered fans

Additional Specifications

Item Description
Enclosure NEMA 1 (1P20), general purpose vented
Vibration 0.075 mm peak acceleration 10 — 57 Hz
1.0 g 57 — 150 Hz, tested per IEC 68.2.6 Test F Sub C
Acoustic Noise 59.8 —72.7 dBa
EMI/RFI Emissions and immunity per EN55011, ENV50140,
ENV50141, ENV61000-4-2, ENV61000-4-4, ENV61000-4-5
Clearances NEMA Tables 1-111-1, 1-111-2, CSA 22.2 NO. 14-95
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Notes
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Glossary of Terms

ACL_ module

IS200ACL_ Application Control Layer module. This module contains the ACL
controller functions for the drive (job specific, outer layer, drive control loops, and
sequencing) and is located in the drive control rack.

application software

Job-specific software resident in the drive, designed specifically for the customer’s
application.

ACOM

Analog common. Used to supply power and signals to all analog devices and
components fed by +50 and -50 V power supplies.

ALSA

IS200ALSA Ac Line Snubber Board, used to regulate the ac line. Located in the
power bridge cabinet.

b

Alphabetic symbol for bit. Used in measurement (for example, kb for kilobits.)

B
Alphabetic symbol for byte. Used in measurement (for example, kB for kilobytes.)

BAIA

IS200BAIA Basic Input/Output Board, which provides for custom and application
I/0 that is located in the drive’s control cabinet.

Baud

A measure of data transmission speed, representing the number of signal-state
changes per second. Named after French engineer B.M.E. Baudot.

BICL
IS200BICL Bridge Interface Board. Located in the drive control rack.

Bit

A contraction of binary digit. The smallest possible unit of information.
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Byte
A collection of eight bits. A byte can represent 256 different values or symbols. The

common 7-bit ASCII codes used to represent characters in computer use are
generally stored in a byte (one byte per character).

blocks (software)

Standard modules (blocks) of microprocessor code that perform specific software
functions (for example, a speed regulator). Blocks are configured into the application
program.

Board

Printed wiring board.

Boolean

Having two possible values (such as 0 or 1, on or off, true or false). Referring to a
system of algebra and logic developed by English mathematician George Boole. This
is the logic used by digital computers.

Programming: The type of an expression with two possible values, "true" and
"false". Also, a variable of Boolean type or a function with Boolean arguments or
results. The most common Boolean functions are AND, OR and NOT.

BPIA

IS200BPIA Bridge Personality Interface Board that is located in the drive control
rack .

BPIB

IS200BPIB Bridge Personality Interface Board that is located in the drive control
rack.

Bus
An electrical path for transmitting and receiving data.

Cable

A standard single conductor or a combination of conductors insulated from each
other.

CABP
IS200CABP Control Rack Backplane Board. Located in the drive’s control cabinet.

coaxial cable

A type of wire cable with a solid metal core surrounded by an insulator, a
combination shield and ground wire, and an outer protective jacket.

COM port

Serial controller communication ports (two). COMI is reserved for diagnostic
information and the Serial Loader. COM2 is used for I/O communication

Configure

To select specific options, either by setting the location of hardware jumpers or
loading software parameters into memory.
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Converter
A device that converts ac power to dc power, or vice-versa.

Connector
A device, either a plug or receptacle, used to terminate or connect cables.

control system

(Industrial.) A means of governing the starting, stopping, direction of motion,
acceleration, speed, and retardation of the moving member of any electric apparatus,
machine, or system.

control system toolbox

A Windows-based software package used to configure and perform diagnostics on
controllers and drives.

CSA

Canadian Standards Association. An independent, nonprofit product standards and
certification organization in Canada.

DAC

Digital-to-analog converter. An electronic circuit that converts digital data into
analog signals.

DAMA

IS200DAMA 620 Amp IGBT Gate Drive Board. Located in the power bridge
cabinet.

Daisychain
A network configuration in which devices are connected to each other in sequence.

DCOM

Digital common. Used to supply power and signals to all digital devices fed by +5,
+12, and -12 V power supplies. Sometimes, this is also fed by the +28 V power

supply.
DDI

See Drive Diagnostic Interface.

Drive

(Industrial.) The equipment used for converting available power into mechanical
power suitable for operation of a machine. (See control system.)

Drive Diagnostic Interface

The operator interface module located on the front door of the drive’s control cabinet
Also called DDI or the keypad.

Device
A configurable component of a process control system.

Diagnostics

Software that checks drive hardware or software, providing error indications that
identify the type or location of malfunction.
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DSFC

1S200DSFC 1000/1800 Frame IGBT Gate Driver/Shunt Feedback Board. Located in
the power bridge cabinet.

DSPX

IS200DSPX Digital Signal Processor board. Is the primary controller for the bridge
and motor regulator and gating functions for Innovation Series drives. Located in the
drive’s control cabinet.

elementary diagram

Also called elementary. A schematic drawing that represents the electrical wiring
and electrical connections of a device.

EMI

Electromagnetic interference. Any electromagnetic disturbance that interrupts,
obstructs, or otherwise degrades or limits the effective performance of
electronics/electrical equipment.

Ethernet

LAN with a 10/100 MB baud collision-avoidance/collision-detection system used to
link one or more computers together. Basis for TCP/IP and I/O services layers that
conforms to the IEEE 802.3 standard, developed by Xerox, Digital, and Intel.

fault code

A number that represents a drive malfunction, such a warning or failure. The drive
controller automatically sends this code to the operator interface, such as the DDI
(keypad). Also see warning, failure, DDI.

fiber-optic cable

A type of high speed cable that contains glass or plastic thread as its signal conductor
surrounded by cushioning and insulation.

Filter

An electrical circuit that passes frequencies within a specified frequency band and
attenuates signals that fall outside of that frequency band. (Also see line filter, ac.)

Firmware

The set of executable software that is stored in memory chips that hold their content
without electrical power, such as EEPROM.

frame size

Size of drive cabinet, or cabinets. Determined by hardware components required for
power application.

function (software)
The highest level of the blockware hierarchy.

GBIA

DS215GBIA Auxiliary Genius Interface Module that is located in the drive’s control
cabinet.
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Genius bus
GE Fanuc’s distributed network of intelligent I/O blocks.

Ground

An electrical path designed to disperse high-voltage electrical spikes, usually by
routing them to the earth.

hardware (hard) reset

Reset generated by a hardware device, rather than by a software reset. Used to reset
the drive boards, clear some faults, and allow certain parameter changes.

Hardwired

Refers to elements of a program or device that cannot be changed. Originally, the
term was used to describe functionality that was built into the circuitry (the wires) of
a device. Now, the term also is used to describe constants built into software.

Heatpipe
A heat exchanger consisting of a pipe with an interior of capillary material and a
small amount of fluid in a partial vacuum. Heat is transferred by absorption at one

end of the pipe through vaporization of the fluid and its subsequent condensation at
the other end of the pipe.

HFPA

DS200HFPA High Frequency Ac/Fan Power Supply Board. Located in the power
bridge cabinet.

IGBT

Insulated-gate bipolar transistor

Inverter
A device for converting direct current into alternating current.

/0

Input/output. Data flow into and out of a device, or the term for input/output
interfaces.

ISBB
1S200ISBB ISBus Bypass Board. Located in the drive's control cabinet

ISBD
1S2001SBB ISBus Delay Board. Located in the drive's control cabinet

ISBE
1S200ISBB ISBus Extender Board. Located in the drive's control cabinet

ISBus

A synchronous bus, serial communications system developed by GE for the
Innovation Series drive system LAN. Uses RJ-45 connectors and Category 5 cabling
with data transmission rate up to 5 Mbps.

K
Kilo. Alphabetic symbol for one thousand.
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Keypad

See Drive Diagnostic Interface.

LAN

Local area network. A communications link that enables attached devices to
communicate with each other over a limited geographical area. A typical LAN
consists of peripheral devices and controllers contained in the same building, and
often on the same floor.

layout drawing

A diagram showing the components of a panel (see definition), and their location and
connections.

LED

Light-emitting diode. Used as a visual indicator for a board or drive function.

line filter, ac

A filter that connects from ac line to ac line at the input of a power converter. The
filter consists of a series configuration of resistors and capacitors, which damps out
high frequency oscillations on the ac power line.

m
Milli. Alphabetic symbol for 1 thousandth.

M
Mega. Alphabetic symbol for Imillion.

MB
Megabyte. 220 or 1,048,576 bytes.

Mb
Megabit. 220 or 1,048,576 bits.

megger test

A test of an insulation system by using a megohm meter (megger) to pass a high
voltage at low current through a device, then measuring resistance, usually in
megohms.

Menu

A list of available software functions for selection of an operator, displayed on the
computer screen after a software program has been entered or a software selection is
made.

Module

(Hardware) An electronic assembly of boards, components, or a combination of
these, that together perform a specific function.

(Software) A collection of tasks that have a defined scheduling period.

Network

A data communication system that links two or more computers and peripheral
devices.
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Noise

Electrical surges, spikes, or transients on transmission lines. Noise can cause slow or
immediate damage to sensitive electronic equipment.

non-regenerative

See regenerative.

outline drawing

A drawing or diagram that shows the dimensions and non-detailed layout of a device
or equipment.

Panel

The side or front of a piece of equipment on which terminations and termination
assemblies are mounted.

panel layout drawing
See layout drawing.

Parameters

Adjustable software settings used to program and tune the drive. Parameter values,
together with the pattern and version, define the drive behavior

PBIA
1S215PBIA ProfiBus-DP Interface Module. Located in the drive's control cabinet.

plug connector

An electrical fitting or termination assembly with contacts constructed to be
electrically connected to a receptacle connector by being inserted into the receptacle
connector. Also known as male connector.

RAM

Random access memory. Memory that can be both read from and written to.

Reactor

A device (such as a coil, winding, or conductor of small resistance) used to introduce
reactance into an alternating-current circuit.

Reboot

See hardware reset and software reset.

receptacle connector

An electrical fitting or termination assembly with contacts constructed to be
connected electrically to a cable by the insertion of the cable’s plug connector into
the receptacle connector. Also known as female connector.

Regenerative

Ability of a drive to return power from the motor armature to the ac line. Creates a
braking effect on the motor.
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RFI

Electromagnetic radiation in the radio frequency (RF) spectrum from 15 kHz to 100
GHz. The best shielding material against RFI are copper and aluminum alloys.

ring (network configuration)

A communications network topology in which a single cable is connected on both
ends to one source, with nodes (or stations) hanging off the ring. Each node is
connected to two others in the loop. Data is passed in one direction only, being
received by each node and then transferred to the next node.

RAPA

IS200RAPA Control Rack Power Supply board that is located in the drive’s control
cabinet.

RCSA

IS200RCSA 1800 and 1000 Frame Snubber Board that is located in the power bridge
cabinet.

RCSB
IS200RCSB 620 Frame Snubber Board that is located in the power bridge cabinet.

RJ-45

Registered jack-45. A serial connector, typically used in LANs to connect computer-
based devices using Category 5 cable. Similar to a telephone jack, but with 8 wires.

RS-232C

An EIA Recommended Standard (RS) for the serial link communications interface
for interconnecting data terminal equipment, such as printers, computer monitors, or
computers to data communications equipment, such as modems, for transmission
over a telephone line or network. RS-232C uses an unbalanced or single-ended
voltage interface. (Also see EI4.)

RS-422

An EIA Recommended Standard (RS) that defines electrical characteristics of a
serial link communications interface. The standard permits greater distances between
equipment and faster data transfer than RS-232C. RS-422 is characterized by a
balanced or differential voltage interface. (Also see E14.)

safety ground

See equipment grounding conductor.

Shunt

A device having appreciable resistance or impedance connected in parallel across
other devices or apparatus, and diverting some (but not all) of the current from it.
Appreciable voltage exists across the shunted device or apparatus and an appreciable
current may exist in it.

software (soft) reset

Reset initiated by software input, rather than by a hardware device. Activated by a
serial input, or by pressing the DDI’s RESET key.
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terminal board

A type of I/O connector in which individual wires from external components are
inserted into a connector point and are fastened by turning a screw on the connector.

Toolbox

See control system toolbox.

UL

Underwriters Laboratories. An independent, nonprofit organization that publishes
standards for public safety. These standards are generally recognized by inspection
authorities in the USA.

Wizard

An intelligent menu that leads the operator through a series of parameter edits,
calculations, and command executions designed to accomplish a specific task.
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Specifications, B-6
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Fan assembly replacement, 7-5
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firmware, A-4
Firmware, 5-16
Functional description, 2-1
Functions
Diagnostic, 2-11
1/0, 2-11
Speed Reference, 2-9
Speed/Torque Regulator, 2-10

G
GBIA board, 3-5

H

Heat exchanger replacement, 7-7
Help, 1-6
HFPA board, 3-7

1/0

Drive, 4-1

Software adjustable, 4-2
I/O and LAN, 2-13
1/0 Functions, 2-11
IGBT modules replacement, 7-12
Inputs

Analog, 2-14, 4-9

Digital, 4-2

Discrete, 2-13

Fault string, 4-7
intelligent part number, A-4
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References, 2-6

Specifications, B-3
Inverter Drive, 2-6
ISBus transceivers, 4-15

K

Keypad, 2-12, 5-1, 5-2, 5-4
Faults, 5-11
Function privileges, 5-18
Main menu, 5-10
Modify levels, 5-19
Parameters, 5-12
Protecting, 5-17
Tuning the drive, 5-14
Keypad display
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Changing units, 5-7
Reading, 5-4
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LAN Signals, 2-17
Loose connections, 6-6

Maintenance, 6-2

Menus, 5-10

Meter driver outputs, 4-12
Modify keypad levels, 5-19
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Non-Regenerative Source Drive, 2-4, B-2
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Operator interface connections, 4-15
Options
Communication, 1-5
Ordering parts, A-5
Outputs
Analog, 2-15, 4-11
Digital, 4-4
Discrete, 2-15
Meter driver, 4-12
Overview
Hardware, 1-2
Software, 1-4
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