GE Industrial Systems

X

= |
;

=
7 »\N

|nnovation Series:
L ow Voltage Drives

d
O

|nstallation and Startup






Docu
I ssued:

:

(&

me|

—
S\

T
O (L0
-
-

i
=

|nnovation Series:
L ow Voltage Drives

|nstallation and Startup



© 1999 General Electric Company, USA.
All rights reserved.

Printed in the United States of America.

These instructions do not purport to cover all details or variations in equipment, nor to provide
every possible contingency to be met during installation, operation, and maintenance. If further
information is desired or if particular problems arise that are not covered sufficiently for the
purchaser’s purpose, the matter should be referred to GE Industrial Systems, Salem, Virginia,
USA.

This document contains proprietary information of General Electric Company, USA and is
furnished to its customer solely to assist that customer in the installation, testing, operation, and/or
maintenance of the equipment described. This document shall not be reproduced in whole or in
part nor shall its contents be disclosed to any third party without the written approval of GE
Industrial Systems.

Document Identification: GEH-6388, original release
Technical Writer/Editor: Teresa Davidson
Technical Responsibility: Anthony Galbraith

Innovation Series™ is a trademark of General Electric Company.

Genius™ and Field Control™ are Trademarks of GE Fanuc Automation North America, Inc.

Microsoft® and Windows® are registered trademarks of Microsoft Corporation.

National Electric Code® and NEC® are registered trademarks of the National Fire Protection
Association.



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 Indicatesan essential or important procedure, condition, or statement.

GEH-6388 Innovation Series Low Voltage Drives Safety Symbol Legend -« a



or burn. Only personnel who are adeguately trained and
thoroughly familiar with the equipment and the instructions

g This equipment contains a potential hazard of electric shock
should install, operate, or maintain this equipment.

Warning

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

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 S"°V'¢ medity any prog !
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Chapter 1

Overview

Introduction

For alist of the drives that may
beincluded inan LV lineup,
refer to the “Equipment
Covered” section of this
document.

This document is an installation and startup guide for Innovation Series™ Low
Voltage (LV) ac drive lineups. It assumes the following:

« Allreceiving, handling, and storage procedures were strictly followed, as
defined in document GEI-100256.

* You are ready to move the drive(s) to the installation site.

e The installation site was previously prepared and cables run per GE
specifications, and all necessary system parts are at onhand at the site.

Additionally, these instructions require that the user:

e Be adequately trained to thoroughly understand and strictly fallosafety
procedures necessary for working with and around high voltages.

* Know the physical and electrical requirements of installing high voltage
equipment.

* Understand the theory of drive operation.

* Be experienced in using the Innovation Series drive configuration software (the
GE Control System Toolbox).

+ Understand the structure and conventions of this document in order to follow the
instructions exactly as required.

This first chapter provides an overview of how to use this document correctly, as
follows:

Section Page

HOW t0 USE ThiS DOCUMENL.......cevviiiiiiiiiiiiieiiieeeeeeeeeeeeeeeeta b eeese s e e e e e e eeeeeeeeesssserenes 1-2
Structure of the DOCUMENT.......ccceeeiiiiiiiieeeee e 1-2
TEXE CONVENTIONS ...ettttiiieieieie et e e e ee et e e et e s e e e e e e e e e e e e e e e eear e bbb eeseeeeeens 1-2

HOW T0 GEE HEIP ... r e e e e e e e e e s e eeees 1-2

EQUIPMENT COVEIEA ..ottt e e 1-4

(RS P 100 I B Lo Tod U0 1= o £ PR 1-5
Document DIStDULION ........iiiiiiiiiiceeeee e e 1-5

Acronyms and ADDIeVIAtioNS...........cooiiiiiiiiiiiiii e 1-6

The remainder of the document is organized in the order required for installing and
starting the drive lineup (sétow to Use This Document).

GEH-6388 Installation and Startup Chapter 1 Overview « 1-1



How to Use This Document

GE recommends that a detailed
installation log is maintained
for each drive as these
installation and startup steps
are completed.

Structure of the Document

Sections of related procedures are presented in the order that they should be
followed (see Figure 1-1).

Appendices provide reference information, as follows:
A, Understanding Equipment Drawings
B, Cable Separation and Routing

C, Printed Wiring Board Reference
D, Pre-Startup Checklist
E, Configuring an Innovation Series Drive

For an exact outline of the document’s organization, refer tdahke of Contents.

Text Conventions

Convention Meaning
> A procedure follows.
Numbered list Procedural steps to be followed in order (for exammie3).

Alphabetized list  Procedural substeps (of numbered steps) to be followed in
order (for exampleg, b, c).

Bulleted ¢) list  Related items or procedures, but order does not matter.
. A procedure with only one step.
Boxed () list A checklist.

Arial Bold When describing software, indicates the actual command or
option that is chosen from a menu or dialog box.

Monospace Represents examples of screen text or words and characters
that are typed in a text box or at the command prompt.

How to Get Help

“+” indicates the international
access code required when
calling from outside 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:  + 1 800 533 5885
Fax: + 1 540 387 8606

1-2 « Chapter 1 Overview
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Installation site ready;
Start .
drawings & documents
Procedures i .
onhand; all site parts present

A 4

Move drive to Chapter 2,
installation site & —{ Handling and Mounting
mount it Guidelines
A 4
c
Qo _
ks |_|Chapter 3,
EE Connect cable & /0 Cabling and Connections
2
A 4
Mount and install Chapter 4,
external devices Device Installation
i A
A 4
Verify correct ——
functioning of Chapter 5 .
. — Pre-Powerup Installation
o connected devices Ch
S ecks
= (power, 1/0) —
8
n
Apply power, start | _|Chapter 6,
toolbox, run wizards Startup and Commissioning

End of

Procedures

Figure 1-1. Structure of Document for Use in Installation and Startup
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Equipment Covered

In this document, the term An ac drive lineup is a combination of a source and one or more inverters that
“drive” includes both sources  generate ac power to a motor at arequired frequency and current. The output
and inverters. requirement determines the lineup structure.

The LV drives used in alineup include common bus non-regenerative sources,
common bus regenerative sources, and dc-fed inverters available in the following
frame sizes:

Frame* Non-Regen. Regen.
Size Inverter Source Source

65 v
92
125
180
250
375
620 v
1000 v
1800 v v v

N NN RN

AURNEEN

*Frame size indicates the approximate current rating.

In firmware, the pattern (product) number identifies the drive application, as follows:
For additional information Pattern Drive Application

aboutthe drive pattern, refer  ACDCF-G  ac drive, dc-fed inverter, general industry applications
to the"Intelligent Part Numbér

section of Apendix A.

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

1-4 « Chapter 1 Overview Innovation Series Low Voltage Drives GEH-6388



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
User’s guide GEH-6392 Functional description, technical data, customer 1/O connections, keypad
(DDI) overview; maintenance; component replacement
Firmware application reference Description of faults codes, firmware functions, associated parameters,
and troubleshooting: wizards, and signal mapping for:
ACDCF-G GEH-6393 dc-fed inverters, general industry applications
ACDCE-S GEH-6394 dc-fed inverters, system applications
ACDCE-V GEH-6395 dc-fed inverters, V/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, 1/0, 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

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

*  Renewal Partslisting

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-6388 Installation and Startup
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Acronyms and Abbreviations

A

ac
ACL
ACOM
ADF
ADS
ATBA
CCOM
CPT
dc
DCOM
DDI

ft
ft-1bs
ft/min
GE
IGBT

in-lbs

110
IPN
kg
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
n-m

OSHA

PLC
PSI
PvC
PWM

RAPA

RTDs
SHCOM
V ac

V dc

light-emitting diode

high-level signa

high-level signal, special handling
low-level signal

medium-level signal

power signal

power signal, special handling
meter(s)

maximum

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

pulse-width modulated
silicon-controlled rectifier

| S200RAPA Control Rack Power
Supply board

resistance thermal devices
shield common
volts ac (alternating current)

volts dc (direct current)

1-6 « Chapter1 Overview
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Chapter 2 Handling and Mounting

Guidelines

Introduction

GE document GEI-100256
provides receiving and storage
guidelines.

The handling and mounting requirements for the LV drives may vary according to
the drive frame size and the lineup combination. This chapter provides general
guidelines for moving the drives to the installation site, and then mounting them.
The requisition drawings or standard outline and layout drawings in document
GEH-6390 provide specific information for each drive system and are a required
supplement to this document. This chapter is organized as follows:

Section Page
Drive Handling ProCEAUIES..........cccvcviiiececiee e e e e s snens 2-1
I 1 o 2-2
MOV, c1 ettt bbbt b e e et b e e et 2-3
UNPBCKING. ..ttt sttt sttt sttt ne e n et nn 2-3
IMIOUNEING. ¢ttt bbbttt 2-4
Securing Lineup Sections TOGELher ..o 2-4
Securing the Drive Lineup to the FlOor ..o 2-7

Drive Handling Procedures

The shipped equipment may
consist of either a single drive
or multiple drives secured
together in a lineup, typically
not exceeding 15 ft in length.

Shock or stress caused by rough handling or improper lifting
and moving can damage the equipment. Be sureto follow the
- guidelines provided in this chapter.
Caution

GE recommends that you do not completely unpack the equipment until it has been
moved as near as possible to its permanent location. This practice hel ps ensure that
loose parts remain with the drive(s). Additionally, the shipping enclosure helps
protect the equipment during storage.

Beforelifting and moving the drive(s), aways refer to the equipment outline
drawings. Become familiar with the designated lift points and the stress points, and
any specified handling instructions.

Whilelifting and moving the drive(s), be sure to follow the suggested methodsin
this chapter for handling the equipment, along with normal handling precautions.
Additionally, it isimportant to observe any instructions that may be printed on or
attached to the equipment container or wrapping.

GEH-6388 Installation and Startup Chapter 2 Handling and Mounting Guidelines « 2-1



Lifting

Lifting beams are attached * Make surethat the lifting equipment is suitable for the configuration and weight
across the top of the drive(s) at of the drive(s). Refer to the Figures 2-4 through 2-10.
the factory.

Figure 2-1. Proper Lifting Method
for Drive Lineup

*  Observe the center-of-gravity.
*  Make sure that the lifting beams are tightly secured to the drive(s).
e Useat least four hooksfor lifting (see Figure 2-1).

« Thelift cables should be at an angle greater than 45 degrees from the horizontal .
Use spreader bars or similar equipment to ensure this angle.

e Liftthedrive(s) in aslow and steady manner to an acceptable clearance height.

e Check for any flexing of the equipment. If noticed, lower the lineup and
re-position the cables.

Do not lift and move the drive(s) using equipment that applies

pressur e from below, such as a forklift. Doing so could damage

thedriveframe. If a craneis not availablefor lifting, contact
Caution GE for guidelineson using other methods.

Four lift beam openings.
Use for lifting.

Angle between lifting
cables and cabinet.

Covers over extra lift beam
openings (installed at the
factory.) Do not use these
holes for lifting.

/
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Recommended: Do not com-
pletely unpack the equipment
until it is placed as near as pos-
sible to its permanent location.

Document and report equip-
ment damage to GE.

Moving

When using a crane, be sure that motions are slow and smooth so that the
equipment does not swing.

If using other moving devices, such asrollers:

— Besureto place therollers at the shipping splits and at the corners to reduce
potential stress.

— Roll only on the shipping pallets that are attached to the cabinets when
shipped from the factory.

Do not move with aforklift, since the weight of the drive against the forklift
tines would put damaging pressure on the drive frame.

Make sure that all doors are closed and latched.

Unpacking

If the equipment has been exposed to low temperatures for an extended period,
do not unpack it until it has reached room temperature (location where drive will
be mounted).

Use standard unpacking tools, including a nail puller.

When unpacking, check the contents of each case against the packing list.
Report any shortage to GE.

Carefully remove the packaging and move the equipment from its container, still
observing al lifting and handling guidelines.

While unpacking, inspect for damage that may not have been detected at the
time of receipt.

Wipe off any particles of packing materials or foreign substances that may be
lodged in or between the parts.

Small parts (such as bolts and screws) are packed in special containersto keep
them together, but may become separated. For this reason, carefully inspect the
packing material for loose parts before discarding it.

» Do the following if equipment damage is discovered while unpacking

1

Stop unpacking immediately and report this finding to the carrier (transportation
company).

Photograph the damage (photographs may be needed later in processing the
claim).

File a claim with the carrier.

Contact the local service office of GE Industrial Systems for assistance.

When identifying missing or damaged parts, be sure to includethe following
information (refer to Appendix A):

e Seria number

e Part (model) number

» Drive code

e GE requisition number

e Case number

GEH-6388 Installation and Startup
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Mounting

GE document GEH-6390
contains the outline drawings
for each drive frame size.

The requisition outline draw-
ings show specific lineup and
installation details.

Drives within a shipping split
have been secured together at
the factory.

Figures 2-4 through 2-10 are simplified outline drawings that provide the following
installation data:

¢ Drivedimensions

» Door clearance

* Bolt holelocation

e Driveweight

* Heatloss

e Airflow requirements

These figures reference the more detailed individual outline drawings available for
each frame size in GEH-6390.

» Along with the information shown on the outline drawings, use the
following mounting guidelines

¢ The mounting surface should be smooth and level to prevent door misalignment.

» Position the drive to permit heat radiation from all surfaces and proper ventila-
tion (cooling air).

*  Provide front clearance of at least the width of the enclosure door so that the
door can be fully opened for easy access.

« If lifting beams are removed after positioning the equipment, then lifting beam
hardware must be replaced in the holes in the enclosure top and re-tightened.

Securing Lineup Sections Together

Lineups are typically shipped in sections of 15 ft or less, called shipping splits.
During the mounting process, the installer must attach these shipping splits together
in three primary locations (refer to Figure 2-2):

e Drive cabinets, using tie brackets and plates

e Dc through-bus, using power bus tie splices (connectors)

e Protective ground, using ground tie plates

The required hardware for the connections are shipped in boxes placed inside the
drive cabinets.

Connecting the Cabinets

This connection uses two tie brackets and four tie plates for each shipping split. The
tie brackets mount to cabinet framework, one in front and one in the rear, approxi-
mately midway up the cabinet. The four case tie plates mount at the floor and the
roof of the cabinet.
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Connecting the DC Through-Bus

This connection uses two flexible dc bus tie splices for each lineup split. The bustie
splices are bolted directly to the integral dc through-bus.

» When making this connection

« Inspect the rubber sleeve for insulation damage before installing it.

»  Tighten bus bolts to the appropriate torque befor e energizing the drive (see
Table 2-1).

Connecting the Protective Ground

A metal ground tie plateis supplied to connect the protective ground from one cabi-
net to the adjoining cabinet.

This connection must be complete to ensure proper grounding
" of the equipment.
Warning

Table 2-2. Torque Values for Screw/Bolt Connections

Screw/Bolt Connection g?zsetener : Torque
in-lbs ft-Ibs n-m
Capacitor:
Terminal connections M16 30 3 3
Nylon nut Special 70 6
IGBTSs:
Mounting screws to heatpipe M6 45 4 5
Captive screws attaching interface board M3 13 1 1
Nuts attaching interface board M4 13 1 1
Bus bolts and standoffs (65 frame) M4 45 4 5
Bus bolts and standoffs (92, 125, 180, 250 M5 60 5 7
frames)
Bus bolts and standoffs (375, 620, 1000, M6, M8 95 8 11

and 1800 frames)

Diode/SCR module (620, 1000, and 1800 M6 96 8 11
frames), mounting screws to heatpipe

I

5.4

*Note Listed values apply to bolts torqued 5/16-18 orM8 96 8 11
by the nut. Add 20% to the listed values for 3/8-16 or M10 168 14 19
bolts tha.t must be torqued by the bolt head, 1/2-13 0r M12 420 35 47
such as into press-nuts or cage-nuts.

5/8-11 840 70 95

Bus, cable, and lug bolted connections* 1/4-20 or M6 48
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Case Tie
Brackets
(See Detalil 2)

Bus Tie Splices
(See Detail 1)

Detail 1

] e@ D <

Detail 2

NG

Ground Tie Plate
(See Detail 3)

Case Tie Plates
Qty: 2 Top, 2 Bottom
(See Detail 3)

Detail 3

Figure 2-2. Cabinet Tie Points
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Securing the Drive Lineup to the Floor

Thedrive lineup must be secured to the floor using mounting studs. Figure 2-3
shows the location of mounting holes within a drive cabinet. Figures 2-4 through
2-10 provide dimensions for the mounting studs and the mounting holes within each
drive cabinet.

Note Thedrives and drive lineup do not include an option for wall-mounting.

Six 5/8" holes provided in each
enclosure suitable for use with
3/8" anchors.

Minimum of four anchors per
enclosure required.

Refer to the outline drawings (GEH-6390)
for mounting stud location dimensions.

Figure 2-3. Location of Holes for Securing Drive Cabinet to Floor

GEH-6388 Installation and Startup Chapter 2 Handling and Mounting Guidelines « 2-7



Drawing Not to Scale Base of Cabinet, Viewed from Above

Top of Cabinet, [ 675mm
i 26.57in
Viewed from Above 62mm [ ]
[2.44in]
le599.4mm____| la— 596mMm  —e
[23.60in] ‘ [23.46in]
—=! 1«—98.8mm
[3.89in] 237.5mm ?
I Bus Area { [9.35in] 102mm —= | t=~
[4.02in | 394mm 602mm
396.2mm 2375mm | [15.51in] [23.70in]
[15'60";] [9.35in] i |

_L 52mm [2.05in]  Front T _r f Front

63.5mm [2.50in] 78.0mm [3.07in]

Suggested Mounting Studs: 10mm][0.375in] Diameter X 76mm[3.00in] Above Floor Level

Front View of Cabinet

Slide View of Cabinet,
nnovation Series Door Open
Air Out
Vent
2210mm £
[87.00in] 2
3
1
2
c% Filter
S Vent
o
e
é Air In
8
[e)
[
800mm % 800mm 602mm 4
[31.50in] —’l s Lﬁ [31.50in] 4’\“ [23.70in]
Drive Frame  Weight Heat Loss Airflow Req. Standard Outline
Type Size (kg / Ibs) (Watts) (ft3/min)** Dwg. (see GEH-6390)
Inverter 65*% 344 ] 760 1000 80 259B4500A0
92* 1500 200 259B4501A0
125* 1800 200 259B4502A0
) ) ) 180* 2500 200 259B4503A0
Figure 2-4. Typical Outline
for 800 mm Enclosures 250 408 / 900 3600 300 259B4504A0
(65, 92,125, 180, 250, 375,
and 620 Frame Inverters) 375 5200 600 259B4505A0
620 8000 600 259B4506A0
Auxiliary — -------- Variable Variable Variable 259B4515A0

*Two inverters per cabinet; heat loss per inverter.
**Ajrflow throughput requirements for proper cooling.
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Top of Cabinet, Drawing Not to Scale Base of Cabinet,

Viewed from Above Viewed from Above
] 875mm
le 799mm | [34.45in]
[31.46in] 62mm __ 1 1,
[2.44in]
— <—98.8n_1m l— 796mm —
[3.89in] [31.34in]
’ Bus Area ‘
*394mm 237.5mm ?
[15.51in] { [9.35in] 102mm = | (=
[4.02in] o [394mm 602mm
237.5mm f [15.51in]  [23.70in]
_L 52mm [2.05in] Front [9.35in] ‘ ‘
T } Front
*Note: Top cutout depth = . f )
63.5mm [2.50in] 78.0mm [3.07in]

396.2mm [15.6in.] for 620 & 1000 frame

non-regenerative sources. .
Suggested Mounting Studs:

10mm [0.375in] Diameter X 76mm [3.00in] Above Floor Level

Front View of Cabinet

Slde View of Cabinet,
imovation Seres Door Open
Air Out =~—m
Vent
2210mm -
(o)
[87.00in] 3
o
a
1]
2
= Filter
g Vent
e
c
2 Arln — =
g
o
&
2
e
1000mm I 8 Lo 1000mm 1. s02mm _.
[39.37in] = [39.37in] [23.70in]
Frame Weight Heat Loss Airflow Req. Standard Outline
Drive Type Size (kg / Ibs) (Watts) (ft3/min)* Dwg. (see GEH-6390)
Regenerative source 375 590/ 1300 3000 600 259B4520A0
620 4800 259B4521A0
Non-regenerative source 620 726 /1600 3200 500 259B4531A0
1000 3900 700 259B4532A0
Auxiliary e Variable Variable Variable 259B4516A0

*Airflow throughput requirements for proper cooling.

Figure 2-5. Typical Outline for 1000 mm Enclosures
(375 and 620 Frame Regenerative Source, 620 and 1000 Frame Non-regenerative Source, and Auxiliary)

GEH-6388 Installation and Startup Chapter 2 Handling and Mounting Guidelines + 2-9



Top of Cabinet,
Viewed from Above

Drawing Not to Scale

Base of Cabinet,
Viewed from Above

1074.93mm -
200.6mm]7.90in] 62mm [42.32in]
[2.44in) "= T '
1<-399.5mm | {=-399.5mm .} —=1 | ™ —102.36mm[4.03in]
[15.73in] [15.73in] 399.5mm 399.5mm
T Tosemm ‘ [15.73in] [15.73in]
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* Bus Area Bus Area 237.5mm o4 ’
396.2mm ‘ [9.35in] 00amm
R f °| [396.2mm 123 07in]
237.5mm [15.60in]
{ [9.35in] i
{ i Front
52mm [2.05in] ? } Front

63.5mm [2.50in]

Suggested Mounting Studs:
10mm [0.375in] Diameter X 76mm [3.00in] Above Floor Level

Front View of Cabinet

Slde View of Cabinet,

Innovation Series Door Open
Air Out

Vent
i 2210mm 3
[87.00in] 3
o
3
1]
2

3 Filter

5 Vent
o
e

S| Airin
}_1
o
a
8
o
|l 1200mm _____ | ;é | 599mm ___|_  602mm ___|
[47.24in) [23.62in] [23.70in]
Frame Weight Heat Loss Airflow Req. Standard Outline
Drive Type Size (kg /' ILbs) (Watts) (ft3/min)* Dwg. (see GEH-6390)
Auxiliary =~ -------- Variable Variable Variable 259B4517A0

*Airflow throughput requirements for proper cooling.

Figure 2-6. Typical Outline for 12200 mm Enclosures (Auxiliary)
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Base of Cabinet,

Top of Cabinet, Drawing Not to Scale k
Viewed from Above

Viewed from Above

62mm ] 1475mm |
le599.4mm ] 599.4mm [2.44in] —™] - [58.07in]
[23.60in] [23.60in] ' —=1 | r=—102.36mm[4.03in]
324mm 746mm 324mm
—»=1 =—98.8mm 200.6mm - d "
[3.89in] [7.90in] ‘ [12.75in] [29.37in] [12.75in]
’ Bus Area Bus Area
396.2mm 237.5mm 1
[15.60in] { [9-35in] J| [349mm  602mm
{ 2375mm | [13.75in]  123.07in]
[9.35in] + _L __L
_L 52mm [2.05in] Front f
*Note: Top cutout depth = Front } '
394mm [15.51in.] for 1000 63.5mm [2.50in] 119mm [4.69in]
frame regenerative source. Suggested Mounting Studs:

10mm [0.375in] Diameter X 76mm [3.00in] Above Floor Level

Front View of Cabinet Side View of Cabinet,
Door Open
Air Out +——
Vent
2210mm E
[87.00in] s
3
1]
g
(,3, Filter
5 Vent
o
Q
c
2 Airln ————=
2
(=)
a
g
(a)
e
S le 1000mm e 602mm _,]
P o — = [39.37in] [23.70in]
Frame Weight Heat Loss Airflow Req. Standard Outline
Drive Type Size (kg / ILbs) (Watts) (ft¥min)* Dwg. (see GEH-6390)
Inverter 1000 7141575 12500 1800 259B4508A0
Regenerative source 1000 998 /2200 8200 1800 259B4522A0
Auxiliary e Variable Variable Variable 259B4518A0

*Airflow throughput requirements for proper cooling.

Figure 2-7. Typical Outline for 1600 mm Enclosures
(1000 Frame Inverter, 1000 Frame Regenerative Source, and Auxiliary)
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. Drawing Not to Scale
Top of Cabinet,

| 799mm | Viewed from Above le599.4mm___|
[31.46in] [23.60in]
| —98.8mm —!  |e—98.8mm
[3.89in] [3.89in]
+ Bus Area + Bus Area
394mm Solid Top 394mm
[15.51in] [15.51in]
{ 52mm L 52mm Front
[2.05in] Cases must be located as shown. [2.05in]
Front View of Cabinet
S &
This case optional;
required for top ac
motor exit.
X - A 2210mm
[87.00in]
|l 1000mm 1800mm - 800mm -
[39.37in] [70.87in] [31.50inl
Frame Weight Heat Loss Airflow Req. Standard Outline
Drive Type Size (kg / ILbs) (Watts) (ft3/min) ***  Dwg. (see GEH-6390)
Inverter 1800 1315/ 2900* 21500 3600 259B4510A0
1633/ 3600**

*Without optional case.
**\With optional case.
***Airflow throughput requirements for proper cooling.

Figure 2-8. Typical Outline for 1800 Frame Inverter (Sheet 1 of 2)
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Figure 2-8. (Sheet 2 of 2)
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Top of Cabinet, Drawing Not to Scale
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394mm
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Front View of Cabinet
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[87.00in]
] 1000mm , 1800mm -l 1000mm -l
[39.37inl [70.87inl [39.37inl
Frame Weight Heat Loss  Airflow Req. Standard Outline
Drive Type Size (kg /' ILbs) (Watts) (ft3/min)* Dwg. (see GEH-6390)
Regenerative source 1800 1812 /3995 15100 3600 259B4523A0

*Airflow throughput requirements for proper cooling.

Figure 2-9. Typical Outline for 1800 Frame Regenerative Source (Sheet 1 of 2)
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Figure 2-9. (Sheet 2 of 2)
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*Airflow throughput requirements for proper cooling.

Figure 2-10. Typical Outline for 1800 Frame Non-Regenerative Source
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Chapter 3

Cabling and Connections

Introduction

This chapter assumes that
cabling was previously run to
the installation site and ready
for connection to the drive.

This chapter contains guidelines for connecting cable to the drive during installation.
This information must be used along with the following equipment drawings:

e Elementary diagrams (GEH-6389), which show electrical connections and
wiring, including terminal board 1/0

e Layout diagrams (GEH-6390), which show physical location of the terminal
board and other connection points

if one end of that cable could be connected to a power source.
To prevent accidental electrical shock, do not touch any

Warning circuitry or 'b'arewirewithout first ensuring that it does not
carry electricity.

0 Do not assume any cable or any circuitry to be without power

When testing for the presence of electricity and when
measuring any electrical circuit, use only the equipment
approved for contact with those voltage levels.

All installations should meet the requirements of both the National Electrical Code®
(NEC®) and any applicable local codes. Use these codes to determine such factors as
wire size, insulation type, and conduit sizing.

This chapter is organized as follows:

Section Page

DriVE CONMNECHIONS ...uuiiiii e e e e e e e e et e e et s e s e e e e aaeeeaeeeeeanenns 3-2
CONIOl POWET ...ttt e e e e e e e e e e e e e e eeeaeraraees 3-4

17 (010 1o [T o [P 3-6

Power Cabling GUIAEIINES .........uiiiiiiiiiiiicc e a e e 3-7

Signal and Communications Cabling Guidelings.............c..coooviiiiiiiiiieieeiee e, 3-9

Preventing Cable Damage..........cooociiiiiiiiiiiiceee e e e e e 3-9
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Drive Connections

Cabling and wiring connections to the drive include:
«  Cabinet ground and separate CCOM ground
e Incoming ac power cables (L1, L2, L3, top or bottom entry option with ground)

* Incoming ac control power (terminals A, B, C on line side of disconnect switch
ADS with ground)

*  Ac outgoing power connections to the motor (T1, T2, T3 with ground)

+ Driveinterface control connections to terminal board |S200ATBA

An external reactor connects to
the regenerative source L1, L2,
and L3 input (refer to Chapter
4).

The control power feed should not betied between the reactor

output and the bridge input of a regenerative sour ce. Refer to

. the drive elementary diagram sheet CA (found in GEH-6389).
Caution

The drive User’'s Guide, GEH-
6392, describes the terminal
board I/0.

Note Thedrivelayout drawing (see Figure 3-1) shows the location of connection
points, fuses, and other drive components. These drawings are provided in document
GEH-6390. Table 3-1 identifies the standard layout drawing for each frame size.

A device nomenclatur e sticker, located on the inside of the drive cabinet door
identifies the drive’s major components and their locations within the cabinet.

Customer cabling to the drive’s terminal boards must comply with level-separation
guidelines (refer to Appendix B) after it enters the drive cabinet. To@Giedl ark
requirements, all I/O wires leaving a building must be routed inside continuous
metal conduit.

Table 3-1. Standard Layout Drawings for
Innovation Series Low Voltage Drives

Document GEH-6390 F;e_:\me glvert_er NSon-Reggnere_\tive SRegengrati\{e
includes the drive layout ize rawing ource Drawing ource Drawing
drawings. 65 259B4500AL

92 259B4501AL
125 259B4502AL
180 259B4503AL
250 259B4504AL

375 259B4505AL 259B4520AL
620 259B4506AL 259B4531AL 259B4521AL
1000 259B4508AL 259B4532AL 259B4522AL
1800 259B4510AL 259B4533AL 259B4523AL
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Figure 3-1. Sample Layout Drawing, 620 Frame Regenerative Source
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The drive reguisition drawings
specify the power requirements
for the application and show
connection points.

The CPT ismounted inside a
sheet-metal subassembly within
the drive cabinet. Its primary
fusing islocated outside this
subassembly.

Control Power

The drive control power requirements are as follows:

Voltage: 380, 415, 460, or 575V ac, +15% at 60 Hz; single phase
Nominal linefrequency: 50 or 60 Hz, £2%

Rating: 0.5kVA

(Refer to Figure 3-2.) The control power transformer (CPT) primary taps are
provided for voltage selection at the front of the sheet metal assembly that supports
the control rack. Each CPT hasa 230V, .43 A and a115V, 3.47 A secondary
output. 2 A of the 115V isavailable at DIN-rail 115E. Secondary output fuses FUI
and FUE are mounted on the DIN-rail.

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

. selection.
Caution
Tois2ooHFpa OINLTT ]
CPT. ) Power Supply @ 115-1N__ @+ 1151-2N @ [119!
Configuration — —O 11511H o —115I-2H 2
Plug %gx - . >_J @ 115N _| @] 11513N @
< N @ LI5IN | @ 11515N &4
From Awiliary (— 415 V{3l 230V | 230vPL W
Device Feeder{ A 380 Vi3|E 0.43A ﬁ @ I 4A Xt I @
Circuit (ADF) T s
115V
Connect to 347A | 115vPL A | FUE H @
Proper Control Power| 1 2 |: et 115E
Terminal Transformer = —@115E-H —@ 115E-H @
(CPT) —@115E-N @+ 115E-N_ &
@115E-1H |- @ | 115E-4H @
@115E-1N | @ 115E-4N @
Figure 3-2. Diagram of CPT Power @1156-2H @ | 115E-5H @
Input and Output @115E-2N} @ 1156-5N @
p DIN-Rail @115E-3H L@ | 115E-6H @
Mounted | _@115E-3N @ 115E-6N @

(Refer to Figure 3-3.) 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.

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 currents do not exceed the ADF circuit’s rating
. of 100 A.
Caution

In the non-regenerative sourcethe circuit can connect to either the ac incoming
power lines that feed the source, or to an independent power feed. An optional ADS
disconnect switch provides a cutoff for the incoming power.

In the regenerative sourcethe circuit must connect to an external source or from
the line side of the source’s ac reactor. This cimwist not connect to the load side
of the reactor.
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Source

Inverter
3

100A 3-phase ribbon-style conductor 100 A
integral to the dc overhead bus assembly.
External
Separate
ACD o O ﬁ)
L1 L2 L3
K1 K2 K3
L1 L2 L3 ADS.
C: (Optional)
K1] K2[ K3 CPTB CPTB
___________ XY EEEY
by |- -
Internal* : Disconnect
To Bridge 1 1 ADIF | Swn_ch
' S - (100 A) | (Optional)
< [ [ Lo
*Internal only allowed > e
on non—regenerative —
sources.
2 T2 T2
CPT
CPTFU 3.0 A CPT
CPTFU (3.0 A)
od[Fut e — 1
I s To HFPA [FOL]
N i A
2 a7 1 <ol Fu2]
2 = 1
I
=15
ADFU** ADFU
115! 115E 1 AT -
(30A) 115/ 115E (30A)
b N
fayxex a s
< <
**Not used on
2 2 non-regenerative
! : ! sources.
o
- J SR [ N 1 === 1
I | I
| Cust | | For example:
| S“S omer-— Customer-Specific I - Starter
pecific | h I
| Devi Devices Brake
: evices : : - Clutch
| | ! 4
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 Auxiliary device switch 115E 115 V for external connections at DIN-rail
CPT Control power transformer 115l 115 V for internal connections at DIN-rail

Figure 3-3. Control Power Circuit in Drive Lineup
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Grounding

For both safety and proper functioning of the equipment, it isimportant that the drive
be properly grounded. The installation site must have areliable building grounding
system and the drive’s grounding cable must be securely fastened to this system.

» Using the elementary diagram, ground the drive lineup as follows
e Ground the drive cabinets.

*  Ground the drive common (CCOM) at only one point using a separate ground
cable.

Note As an alternate to the single point grounding methods described, CCOM can
be individually tied to the drive ground bus at each cabinet.

If you have an engineered system, consult your requisition elementary drawings for
the grounding method recommended for your installation.

< If anisolation transformer is used and the wye neutral must be grounded, use a
high-resistance ground.

* For shielded and twisted wire, ground the shields on one end only, preferably at
the drive end. Provisions have been made to tie shields to chassis ground on the
drive ATBA terminal board.

Figure 3-4 illustrates proper grounding of the drive.

Input Cables
From Transformer
Secondary
Metal-Clad 3-Phase

Bundle With 3
/ Symmetrical Grounds
Sheath Terminated to Sheath Terminated to
Conduit Entry Plate L./ Conduit Entry Plate
N B
E T~ ///J N i
Ground Conductors T2 77 \
Terminated to Cabinet / i Ground Conductors  :
| Ground Bus T3 i Terminated to Cabinet :
| Inverter Output Cables i Ground Bus :
to Motor H Metal-Clad
| 3-Phase Bundle with
| 3 Symmetrical Grounds Sheath and
| Ground Conductors
\ L1
N2
N3
Source Input Power Cables
ccom i ccom i ccom : :
=} N = i= : AC Motor
i Ground Jumper H H b
i v ) J_ Note: Ground Motor
= Source Cabinet Inverter Cabinet Additional Inverter Cabinets L Base to Ground Grid
Cabinet =
Ground

Control Common (Run Separately to Ground)

Figure 3-4. Recommended Grounding for the Drive Lineup
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Power Cabling Guidelines

If help is needed, contact:

GE Industrial Systems
Product Service Engineering
1501 Roanoke Blvd.

Salem, VA 24153-6492 USA

Phone: +1 800 533 5885
Fax.  +1540 387 8606
(Replace “+” with the
international access code.)

An asymmetrical arrangement
of phasesin a bundle can cause
unbalanced fluxes.

The Innovation Series drive contains sensitive electronic equipment with high
voltage 1/O reguirements. This section provides general requirements for drive
cabling.

Note Before using cable other than that recommended in this manual, consult the
GE factory for assistance.

Figures 3-5, 3-6, and 3-7 illustrate the following cable requirements:

e Therecommended cabling between the transformer, drive, and motor is metal-
clad cable.
— The cable must be sized to provide adequate fault protection.

— The metal-clad cable sheath should be continuous corrugated aluminum
(not spiraled interlocking aluminum).

Note Using metal-clad cable bundles, as described, provide a lower inductance path
to ground and substantially reduce the bearing and foot mounting capacitive currents
at the motor. This minimizes premature motor bearing wear.

A continuously corrugated aluminum sheath provides a better shield against external
electric fields than the spiraled interlocking aluminum or steel (oxidation causes high
resistance between the interlocking segments). Open wire (no sheath) is not
recommended.

e Each metal-clad bundle should include all three phases, symmetrically arranged.

e If multiple conductors are needed for current rating, configure them as multiple
3-conductor metal-clad bundles, each including all three phases.
*  When using continuous corrugated aluminum:;

— The preferred configuration is three symmetrically arranged ground
conductors within each cable bundle.

— Otherwise, in the cable bundle, there should be at least one asymmetric
ground conductor that has sufficient ampacity to meet NEC requirements.

*  When using rigid conduit or spiraled interlocking aluminum, the ground
conductor should be centered within the bundle.

* Terminate the sheath to the motor junction box and to the inverter cabinet (see
Figure 3-4) using approved connectors.

* Terminate the ground conductors close to the cable entry according to applicable
codes. If no other codes apply, connect the ground conductors according to the
NEC requirements, which presently are:

— At the motor to a ground lug (usually in a connection box)

— And at the inverter to a ground terminal on the inverter cabinet sheet metal.
* Metal-clad bundles may be run close to other metal-clad motor power cables

without considering electrical coupling. However, thermal rules do apply when
determining spacing.
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Preferred: Use this cable, if Continuous Corrugated PVC Inner Jacket

; i or Lapped Tape

available. Aluminum Sheath pp p
Insulating Protective Insulated Phase

Outer Jacket (PVC) Conductors (3)

_ Bare Ground
Inert Filler Conductors (3)
Figure 3-5. Recommended Power Cable Configuration (Preferred)
Usethiscable, if cablein Continuous Corrugated PVC Inner Jacket

Aluminum Sheath or Lapped Tape

Figure 3-5is not available.

Bare Ground

Insulating Protective Conductor

Outer Jacket (PVC)

Insulated Phase

Inert Filler
nertH Conductors (3)

Figure 3-6. Recommended Power Cable Configuration

Usethis cable, if cablein Continuous Corrugated PVC Inner Jacket
Figures 3-5 and 3-6 are not Aluminum Sheath or Lapped Tape
available.
Insulating Protective Insulated Phase
Outer Jacket (PVC) Conductors (3)

Bare Ground
Inert Filler Conductor

Figure 3-7. Alternate Power Cable Configuration
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Signal and Communications Cabling Guidelines

Be sure to dtrictly follow the cable manufacturer’'sinstallation instructions.
These will vary based on the type of installation required.

Signal inputsto low-level (refer to Appendix B) analog and digital blocks or to
programmable logic control (PLC)-related devices should be run as shielded
twisted-pair (for example, inputs from RTDs and encoders).

To meet CE Mark requirements, al 1/0O wires leaving a building must be
routed inside continuous metal conduit.

The PC connects to a plug located on the drive cabinet door below the Drive
Diagnostic Interface (DDI, also called keypad). The other side of this plug
connects a cable to connector J9 on the control rack backplane. (See Figure 3-8
for details, including recommended cable part number.)

Note The PC-to-drive cableis not provided with the drive and must be ordered
separately. Using aferrite core on long PC-to-drive cable lengths improves
communication.

Preventing Cable Damage

Be sure to comply with OSHA and other applicable regulations.

Observe minimum installation temperature to avoid damage to shielding and
insulation.

Do not pull cables around corners with sharp edges or corners that prohibit the
minimum allowable cable-pulling radius.

Avoid high mechanical stress (pull tension). The cable should not be excessively
twisted, stretched, or flexed.

Before pulling cable, inspect all cable trays. Cable should only be pulled into
clean trays. Install bushings and dropouts, as necessary.

Make sure that cable ends are sealed before, during, and after pulling the cable.
This prevents the entrance of water or other contaminants.

GEH-6388 Installation and Startup
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/" Drive Door-to-Backplane Cable ™.

PC-to-Drive Cable / , _ .
/" PC Serial Drive Door Drive Door Drive J9 A
/ Port Connector Y ) Connector Connector |
O =0 A
’// 3 3 \\\ // 3 3 \\
A R A G 38 |
6 6 | E\ 6 o 6 |
\\ 5 o 5 / | 5 5 /
[ A Vo 21
\ 8 8 / \ 8 O 8
\\ Receptacle Receptacle // Plug Plug Y
GE Part #336A3582P1 GE Part #336A6405G1
9-Pin Receptacle to 9-Pin Plug to 9-Pin Plug .~
o 9-Pin Receptacle i N 7.5 ft e
25 ft e el i
(=]
=
o
Drive Door-
‘ to-Backplane To Control Rack Backplane,
> o PC-to-Drive Cable a > Cable J9 Connector
S8 TARE
o ) o} o
o 14
PC Serial :
Drive / N
Port - / N\
Door

\
i \
v = s i ey m) \

/" Control Rack
/" (See Chapter 6

/
/ for Detail.)

1
I
I

[ —
| Rack Backplane, /‘;D’g

a]

a

|\ J9 Connector
|

Figure 3-8. Cabling and Connections Between PC and Drive
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Chapter 4 Device Installation

Introduction

This chapter defines mounting and installation instructions for external devices that
are connected to the drive as part of the drive system. Thisinformation is presented

asfollows:
Section Page
TaChOMELEr MOUNTING.......ceetireetiiteiet ettt 4-2
Motor Shaft Ground BrUSH ..........ccoiiieieniere e 4-3
Installing the Ground Brush............coeoiiiiiiinc e 4-3
Line Filter Assembly (Non-Regenerative SOUrCE)..........cueeerererereenienesiesiee e 4-4
Line Filter SPECITICAIONS.......ccccveeeeeeceeeeee e enens 4-5
Optional Line Reactor (Non-Regenerative SOUrCE) ........ccoovveveresesesesesesnesseseenns 4-6
Selecting the LiNE REBCION ........cccveevececese e 4-6
Reactor Assembly (REgENErative SOUICE) ......ccvvueeueeereeeeeeeeeeeesesaeseeseeseseeseenes 4-8

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

Warning voltagesand isgrounded.

0 With power applied, extremely high voltages are present on
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Tachometer Mounting

If the motor is equipped with atachometer, check that it is correctly installed before
energizing the motor. The tachometer should normally be mounted opposite the
drive end of the motor (see Figure 4-1). The bearing on this end of the motor is
normally an insulated bearing.

Opposite Drive End (O.D.E.) Drive End (D.E.)

Tachometer Ground Brush Coupling

[:| Motor |: =
N\

f -

Insulated Bearing Non-Insulated Bearing

Figure 4-1. Typical Motor Configuration with Tachometer and Ground Brush
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Motor Shaft Ground Brush

Before energizing the motor, check that the specified ground brush is mounted
correctly on the motor shaft. Typicaly, it is mounted at the motor’s drive end (see
Figure 4-1).

Electrical motors usually contain a non-insulated bearing on the drive end and an in-
sulated bearing on the opposite end.

Note If the tachometer end of the motor shaft comes with a shaft grounding option,
remove this ground before proceeding.

The brush holder assembly is mounted outside the bearing housing. When properly
installed, the carbon brush makes contact with the shaft through spring tension (see
Figure 4-2). It is important that this contact be continuous to ensure that any charge
buildup on the shaft is taken to ground through the brush and not through the
bearing.

Installing the Ground Brush

To prevent possible motor bearing damage, the brush holder
assembly (when specified) must beinstalled securely in place
- and make good contact between the shaft and ground.
Caution

» To install the brush holder assembly

1. Make sure that the shaft is clean. Use fine sandpaper or emery cloth, if
necessary.

2. Mount the brush holder assembly to the load end of the motor shaft. Keep the
gap between the brush holder and shaft to 0.1 inch.

As preventive maintenance, check the carbon brush insert every month and replace
once a year. As a maintenance aid, mount a stick-on reminder nameplate (see Figure
4-3) in a visible, nearby location.

\ ﬁj/Spring Brush
—~ ’ Holder
—~ |
'

CAUTION

SHAFT GROUNDING BRUSH
LOCATED ON MOTOR SHAFT

REPLACEMENT BRUSH PART
NUMBER

Figure 4-2. Mounted Brush Holder Assembly Figure 4-3. Sample Brush Holder
Reminder Nameplate
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Line Filter Assembly (Non-Regenerative Source)

GE document GEH-6389
contains standard elementary
diagrams for the non-regenera-

tive sources.

Customer
Supplied
3-phase
Input
Power

The linefilter assembly, typically roof-mounted, is aline-to-line RC (resistor-
capacitor) filter network (see Figure 4-5) on the 3-phase power input of a non-
regenerative source. It provides softening for line voltage transients, which may
inadvertently cause the source SCRsto misfire. The filter also provides attenuation
for any high-voltage transient spikes that might otherwise surpass the voltage rating
of the power devices.

Note Thelinefilter isrequired at al times.

The following standard elementaries apply to the non-regenerative sources:

Frame Size Drawing No.

620 259B4531AE
1000 259B4532AE
1800 259B4533AE
Non-Regenerative Source Drive
Transformer Circuit Breaker
—— :ACD :
I | ! L1/™SNK ACFU1
| | = o~ T
(H1)(X1), I
! ! | LZO"\CKZI ACFU2
| (H2)(X2) | | |
: (H2)(x2) : lLar~kd | ACFU3
O O=—f
| (H3)0X3) | T _ T2
VANR G
- TB1
kVA I
L2
FEI—) L3
O
Line Filter Assembly Line Filter Fuse Assembly

Figure 4-5. Line Filter Assembly Connections
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Line Filter Specifications

When the non-regenerative source’s input power comes from:

Either an individual transformer (as shown in Figure 4-5)
Or a common transformer with other non-regenerative sources and either of
the following:

a. dcdrives (in addition to the listed filters, dc drives require line filters
for their own applications, as covered in the dc drive documentation)

one 1000 frame regenerative source, run at 1.5 kHz maximum

one 1800 frame regenerative source, run at 1.5 kHz maximum (see
Note 1)

Use these line filters:

Non-regenerative

Source Frame Size Line Filter Part No. Quantity Line Filter Description

620 173C9226SZ GO1 1 1 pf with 30 ohms

1000 and 1800 173C9226NM GO1 2 2 pf with 15 ohms

1000 and 1800* 173C9226NM GO1 2 in parallel Result: 2 pf with 15
ohms

*Note 1: For application “c” (above) only. Each filter must be wired separately to its
own set of 10 A JKS fuses.

All other applications must use a separate isolation transformer. Thisincludes
regenerative sources running at frequencies greater than 1.5 kHz and multiple
regenerative sources.

Wiring
The filter must be wired with AWG no. 10 or larger wire. The wire length must be

less than 12 ft from the filter, through the filter fuses (10 amp JK'S, mounted in the
source), to the SCRsin the bridge.

GEH-6388 Installation and Startup
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Optional Line Reactor (Non-Regenerative Source)

In some instances, additional line reactance is required to provide limiting of poten-
tial short circuit currents, or to provide sufficient reactance for the commutation of
the regenerative source power devices.

When supplied, the reactor isremote mounted. The non-regenerative source line
filter always be connected on the load side (source side) of the reactor.

Selecting the Line Reactor

Non-regenerative sources, whether on individual transformers or on a common trans-
former, require a minimum transformer inductance of 12 uH per phase. Calculate the
transformer inductance using the equations and guidelines described below.

» Input power from an individual transformer

Lt =[(%imp) X (Vi) X 106] / [100 X V3 X 377 X (Ir)]

Where:
Lt = per phase transformer inductance, (uH)
Vi = line-to-line voltage
%imp = impedance of the transformer
= = transformer rated current, (amps)
= =[(kVA) x 1000 x V3] / [V L X 3]
377 = 2rf; where f is 60 Hz; for 50 Hz, change 377 to 314

If the transformer inductance isless than 12 uH, add aline reactor from Table 4-1.

Note The ac line power wiring can be used as a source of inductance. See the Table
4-2 for wire inductance values.

» Input power from a common transformer with only non-regenerative
sources and dc drives

Calculate the transformer inductance using the equation and guidelines for sources
with an individual transformer.

Additionally, you should consider that the minimum inductance between individual
non-regenerative sources and between non-regenerative sources and the dc drives
must be 5 pH per phase.

» Input power from a common transformer with non-regenerative
sources and a 1000 or 1800 frame regenerative source

Non-regenerative sources, on a common transformer with a regenerative source, re-
quire aminimum par allel source inductance of 12 uH per phase. Calculate the trans-
former inductance using the equation and guidelines for sources with an individual
transformer, with the following additional considerations:

e The 1000 frame regenerative source has 110 pH of inductance.
e The 1800 frame regenerative source has 63 pH of inductance
*  Theparallel sourceinductanceis:

[(LT) x (120)] /[LT +110] or (LT) x (63)] / [LT + 63]

Additionally, you should consider that the minimum inductance between individual
non-regenerative sources and between non-regenerative sources and the dc drives
must be 5 pH per phase.
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Table 4-1. Line Reactor Selection*®

Drive Part No. Inductance Cur?eer?tclgoe;ting Size Weight
Frame Size (TRENCO) (uH) (amps) (Hx W x Din inches) (Ibs)
620 TR-17213 5 650 38x24x21 250
620 TR-17065 12 650 38x24x21 300
1000 TR-1706 5 820 38x24x21 300
1000 TR-17062 5 1050 51 x28x30 400
1000 TR-17066 12 820 38x24x21 400
1000 TR-17067 12 1050 51 x28x30 500
1800 TR-17214 5 1400 51 x28 x 30 475
1800 TR-17064 5 1550 51 x28x30 500
1800 TR-17068 12 1400 51x28x30 650
1800 TR-17069 12 1550 51 x28x30 700

*Select a reactor based on the maximum continuous dc current where:
maximum continuous dc x .816 = reactor current

Table 4-2. Typical Copper Wire Inductance Per Foot

e pdscance
4 .6969
3 .5573
2 4491
1 .3638
1/0 2972
2/0 .2466
3/0 .2065
4/0 1759
250 .1609
300 .1459
350 .1346
400 .1290
500 .1196
600 1155
750 .1099
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Reactor Assembly (Regenerative Source)

GE document GEH-6389 The regenerative source receives ac input power from an external reactor assembly
contains standard elementary (see Figure 4-4). The reactor must connect to the transformer output and source input
diagrams for the regenerative lines exactly as shown on the drive elementary diagram.

SOurces.

To prevent possible damage to the drive bridge, check that the
reactor lines are connected correctly, per thedrive elementary
. sheet 4FA.
Caution

The following standard elementaries apply to the regenerative sources:

Frame Size Drawing No.

375 259B4520AE
620 259B4521AE
1000 259B4522AE
1800 259B4523AE

External Reactor Assembly

Regenerative Source Drive

Transformer Cli’lb\_l’g%lt_Bl’_elaker
—— "
| [ L1/~ ki  ACFUL
[ I —0 Ot
H1)(X1
Customer | (HL(X1), | L Ka| ACFU2
Supplied ; } l O O
3-phase [ (H2)(X2) | [ | el
Input | I L3/ k3
Power (309 | o oL
:_A Y : *ALSA snubber board must NOT be connected
kVZ - on the drive side of the reactor.

Figure 4-4. Reactor Assembly Connections

The AL SA snubber board, located in the external reactor
assembly (see Figure 4-4) must not be connected on thedrive

. side of thereactor. Otherwise, it may over heat.
Caution
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Chapter 5

Pre-Powerup Installation
Checks

Introduction

This chapter must be completed
before beginning startup.

This chapter contains instructions to verify that the drive lineup is ready for startup.
Thisincludes checks and procedures to ensure that the drive communications, 1/0,
and power connections are working correctly.

In these instructions, the term drive applies to both the source and inverter. Any
instruction that applies to only the source or the inverter(s) will specify that.

All instructions must be followed and completed in the order
presented.

It isgood practiceto check off each procedure when you
Attention completeit. For thispurposg, this chapter includes checkboxes
next to each procedure heading

This chapter assumes that the drive lineup and connected devices have already been
installed, and that all wiring and cabling areinstalled correctly. It is presented as
follows:

Section Page
Equipment/Material Needed ...........ooeiiiiiiieinicee et 5-2
Securing the Equipment fOr Sty ... 5-2
HardwWare ChECKS.........ciuiiiiieiriesee et 5-3
(O o1L01r= I\ =0 To = gl = SRS 55
Pre-Test POWEr ChECKS.......coiiiieiiecseseeee ettt 55
NON-REJENEIAIVE SOUICES ......cveeiieriesiesesteste e sees e ste e stesresre e sresre e sressenns 5-6
Regenerative Sources and INVEIErS.........ccovvvvie s 5-6
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Equipment/Material Needed

Checkboxes should be marked Check that the following equipment and materials are available for the proceduresin
to verify that equipment is on- this chapter.
hand. O Locksand tags, danger and caution tape

OO0OO0OO0OooOoo0aoao

Source of low-pressure, compressed, dry air (less than 15 psi) or clean, dry cloth
Small standard (flat-head) screwdriver

Torque wrench

Socket sets, standard and metric

Digital multimeter

One dc megger tester (voltage not to exceed 500 V), optional

Drive elementary diagrams, document GEH-6389

Drive Layout and Outline Drawings, document GEH-6390

Drive User’s Guidedocument GEH-6392

Securing the Equipment for Safety

O All procedures in this section 1.
were completed successfully.

Lock out and tag out all voltage sources to the drives. Apply safety grounds per
local rules and regulations.

Make sure that the motor areais taped off while tests are being done.

If supplied, connect and energize the motor space heater to remove any mois-
ture.

Provide atemporary means to stop the drive at the motor. For example, install a
Test Stop switch at the motor.
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Hardware Checks

O All proceduresin this section
were completed successfully
for:

O source 0O inverter 1
O inverter 2
O inverter 3

In this manual, the term
“drive” is used for both the
source and inverter.

All drives are factory-tested and operable when shipped to the installation site.
However, connections could loosen during shipping and handling. To help ensure
successful startup, check the drive hardware after installation and befor e initial
power up.

» For each drive in the lineup, check drive hardware as follows
1. Become familiar with the drive one-line on elementary sheet CA.

2. Make sure that the equipment is secured for safety, as required in the previous
section.

3. Using an approved tester for the voltage level s being measured, verify that
power has not yet been applied to the circuitry.

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

Warning voltagesand is grounded.
When testing for the presence of high voltages and when meas-

uring any electrical circuit, use only the equipment approved
for contact with those voltage levels.

0 With power applied, extremely high voltages ar e present on

4. Using either low-pressure, compressed, dry air or a clean, dry rag, remove any
dust that may have accumulated in the drive’s interior.

5. Inspect wiring to ensure that it has not been damaged or frayed during installa-
tion. Replace if necessary.

6. Check that all electrical terminal connections are tight. Refer to the torque val-
ues in Tables 5-1.

7. Check that all devices, modules, and boards have not been damaged during
handling or installation, are that they are secure in their mounting connections.
Refer to applicable torque values in Tables 2-2.

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

Caution

Note To ensure that electrical connections remain tight, re-check them within three
to six months after initial powerup, and annually thereafter. Use screwdrivers and
torque wrenches for these checks.
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Appendix A describesthe IPN 8. Check that the correct shunts have been installed and that the shunt cables are
number. installed correctly. (Refer to the drive elementary data sheet BA or intelligent
part number (IPN).)

9. Check fusing in the drive cabinet (refer to the elementary or to the drive nomen-
clature sticker located inside the drive cabinet door).

10. Verify that the BAIA board aslisted on the drive elementary data sheet BA has
correct settings for analog input jumpers AIN1 and AIN2, as follows:

= BAIA Board, Side View
| “@ =
I1S200BATAH1 BARCODE .t veah
) = )
W B o) BC
AIN1 = mm O HO
B TP B w0 [QQ
AIN2 u Woe ) [Q@ o] o1
E=TP2 W aw -0 po
ACOM Q wa 0 gb
(— 7P3 o\
||kae,
\| ||acoM /
Position = @ B@ L ]
JP5A & JP6A (VIN) - L]
for +10 V dc mode B (e 5 o=
AIN1 /@/ LA t
Position [ RS — m vend
JP5B & JP6B 5 U = Lo
4-20 MA
for 4-20 mA mode 0 |
AIN2 » D
lJP6A
== N}
1e e JPEB P2
4-20 MA N
o 0 .
w0
il : o
= Insert Into Control Rack ——p

11. Check incoming wiring/cabling, as follows:

a. It should be complete and agree with the elementary drawings supplied with
thedrive.

b. It should conform to the cable separation guidelines defined in Appendix B.

If 115V acor 120V dcisused for the system and/or local fault

string, make surethat only terminal points2 and 8 are used on

the ATBA board. Terminals4 and 10 on the ATBA arefor the
Caution 24V power supply (see elementary sheet DA).

12. Verify that the cabinet is properly grounded, including CCOM that is separate
from power ground (refer to Chapter 3).

13. Operate each magnetic device by hand to make sure that all moving parts oper-
ate freely. Check all electrical interlocks for proper operation.

14. Verify that the incoming and outgoing buses are not grounded. To do this:

«  Either use an ohm meter to measure al busesin the drive to ground to
ensure insulation integrity,

*  Or perform the optional megger test (refer to the following section).
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Optional Megger Test

A megger (megohm meter) meas- This optiona test verifies that the system-to-ground insulation has not been damaged

ures resistance by placing volt-
age across a device.

The drive layout drawing
(listed in Chapter 3, Table 3-1)
shows location of fuses, discon-
nects, and other components
within the drive cabinet.

Use the checkbox to mark each
completed measurement.

Non-regenerative source drives
include diodes in the power
bridge.

during shipping or installation. The procedures vary for the non-regenerative source,
regenerative source, and inverter drives, as described below. However, pre-test
power checks apply to all drives.

To prevent circuit damage:
» Themegger voltage should not exceed 500 V dc.

Caution ° Do not use ac meggersfor this procedure.

Pre-Test Power Checks

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

Warning voltagesand isgrounded.

0 With power applied, dangerous voltages ar e present on some

» Before conducting the megger test on any drive, check for the pres-
ence of power on the circuitry, as follows

1. Check that the ac bridge power and control power have been locked out and
tagged out.

2. Open both the control and line disconnect (circuit breaker or switch) in the
sour ce drive.

Note There could be multiple sources of power in the enclosure.

3. Disconnect al inverter drives on the dc bus, either through the dc disconnect or
by disconnecting the dc fuses at the inverter.

4. Using avoltmeter, check that the dc bus voltage has discharged to below 1 volt
on the following circuits.

O Linetoline
O Lineto ground
O Lineto P-bus

(Capacitors are connected across the P-bus and N-bus. Therefore, the voltage
reading will be low and show charging of the capacitors.)

O Lineto N-bus
O P-busto N-bus
O Pand N-busto ground.

Note Readings could be affected by the drive’s line-to-line filters and dc bus
capacitors and bleeder resistors.

Circuits with diodes require reading proper polarity so that results are not mislead-
ing. Refer to the elementary diagrams (GEH-6389) for assistance.

5. Continue the megger procedures that follow for the type of drive being tested.
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O All proceduresin Option 1
or Option 2 were completed

successfully.

An |S200RCSA board provides
snubber circuitry to protect the

devices on a bridge phase.

All proceduresin this section
were completed successfully

for:
O source

O inverter 1
O inverter 2
O inverter 3

Non-Regenerative Sources

Option 1: Megger test across power buses
Do not proceed until completing all requirements under Pre-Test Power Checks.

>

1.

2. Short the ac and dc buses together using jumpers or wire.

3. Connect one side of the megger to one of the buses and the other side to ground.
4,

Apply the megger voltage (not exceeding 500 V dc). The reading should be
greater than 100 megohms.

If readings are low, identify and correct the problem before proceeding.
Remove al jumpers or wires from the bus before applying any power.
» Option 2: Megger test using IS200RCSA board testpoints (1000 and
1800 frame drives)
1. Do not proceed until completing all requirements under Pre-Test Power Checks.

2. Onone of the three IS200RCSA boards, connect the megger from the following
testpoints, one at a time, and check for values greater than 100 megohms:

* Kltoground
« Al1/K2toground
* A2toground
If readings are low, identify and correct the problem before proceeding.
4. Repeat thistest (steps 2 and 3) for each of the two remaining RCSA boards

Regenerative Sources and Inverters

1. Do not proceed until completing all requirements under Pre-Test Power Checks.

2. Usesingle strand wire or jJumpers to make a continuous connection to all the
following points:

¢ All gate, collector, and emitter points (the bolts) on boards mounted to the
IGBTs.

Note Do not loosen bolts on the IGBT to make these connections. (Bolts are
specifically torqued.) Instead, wrap the wire around the bolts. This sufficiently shorts
al IGBTs.

«  On sources, across the input contactor

e Oninverters, al three shunts

e Bothdc buses (P and N)

e ATB termina board. Thisincludes the primary of the CPT in the test.
Make sure that there is a secure ground connected to the cabinet (case).
Connect the megger ground lead to the cabinet ground.

Connect the megger hot lead to the continuous jumper in step 2.

o 0 A~ ®w

Apply the megger voltage (not exceeding 500 V dc). The reading should be
greater than 100 megohms.

7. If readings are low, identify and correct the problem before proceeding.
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Chapter 6 Startup and
Commissioning

Introduction

This chapter provides instructions to verify that the drives are in good running
condition and to prepare them for operation. This includes control power checks,
software setup, and tuneup and commissioning guidelines.

This chapter is presented as follows:

Section Page
BEfOr€ BEOINNING......cciciiiiesiire sttt sa e sa e e aesn e e seesre e es 6-2
(O 0 1= o) S 7 11 S 6-2
INfOrmMation NEBAE .........ccirieirireee et e 6-2
Equipment/Material Needed.........c.ccveeeieieeieieeseeeseeere e 6-3
Verifying CONrol POWE...........ooviirieiriiinie e 6-6
Checking ProCeSSOr SEAIT .......c.civeeevirieeirieisiesiee sttt 6-6
Using the Drive Configuration TOOIS..........ccouereireinerese et 6-8
Using Toolbox Online HEIP........cooiiiiiiiee e 6-8
Starting the TOOIDOX .......ccueiiiriirie e 6-9
Configuring Drive SOFtWaIE ........cvveirirecieeeeeee e 6-10
OPEN ADIVE FIlE....ceeceeeee et eneas 6-10
Creating aNew Drive Configuration File.........ccccevevevevieve s 6-11
Checking Toolbox/Drive Pattern Compatibility .........ccccvvvvivnivnieniesenenecenne. 6-11
Downloading t0 the DIVE........ccccveie e 6-13
Optional: Upgradingthe ich File ..., 6-13
Checking for Correct Firmware and Hardware.............coccverrineninsenecnees 6-15
Checking the Keypad (DDI) .......ccoiieiieineniee ettt 6-17
Using the Keypad for Startup and CommiSSiONiNg..........cceereeeereereneneereens 6-17
Adjusting Keypad Display CONLrast ...........ceorereeereieneneneneeseese s 6-18
CommisSiONING thE DIV ..ot 6-20
Overview of Drive Parameters/Wizards. ........ooeoeeeeerieeieieneene e 6-20
Running the Commissioning Wizard...........ccoceeevevienceveniesie e 6-24
Running the Cell Test Wizard ...........ccccvvevenenie v 6-26
Optional: Using the Trend Recorder to Observe Cell Test......cccccevvverieveenen. 6-27
Running the Tuneup Wizards (Inverters Only)........ccocveevieveevenevieseseseseennn, 6-29
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Before Beginning

Before beginning the procedures in this chapter, the following conditions must be
true for al drivesin the lineup:

e All pre-startup and installation checks from the previous chapters are completed
successfully.

e All interconnecting wires and cables are in place, connected, and ready for
power on.

«  Power isnot yet applied.

User’s Guide, GEH-6392, Order of Startup

includes adnctionaldescrip-
tion of tre drives, including Although the Innovation Series low voltage drives include many different frame
hardware structure. sizes of both sources and inverters, the design incorporates a common hardware and

software structure. Therefore, the basic startup and commissioning procedures are
identical for the different types of drives.

Each drive in the lineup must be started up and commissioned individually, using the
following guidelines:

e Complete the procedures in this chapter for the sour ce fir s, then for each
inverter, one at atime.

e Follow the proceduresin this chapter in the order presented.

¢ Figure6-1isaflowchart for use asavisua guide to the startup and commis-
sioning process.

Theorder of startup isimportant. The source must be checked
and set up first, sinceit supplies control power and the dc busto

all drivesin thelineup.

Attention All instructions must be followed and completed in the order
presented in this chapter.

Tip % Itis good practice to chéwff each procedure when yoamplete it. For
this purpose, this chapter includes checkboxestnesdich procedure heading.

Information Needed

Before beginning, you should review the applicable elementaries and layout draw-
ings to become familiar with the type of drivesin the lineup. Make sure you know
the power requirements and location of components, connections, and power
switches.

Appendx A provides informa- ~ When configuring the drive with the GE Control System Toolbox, you need to know the
tion about the intelligetrpart firmware pattern for each drive in the lineup (for example, accbn-afor the source
number &d its relationship to  and acdcf-vfor the inverter)which is induded inthe drive’sintelligent part number
the pattern nmber. (IPN).
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Checkboxes should be marked to
verify that equipment is onhand.

“GEH-####" is the document
identification number.

Equipment/Material Needed

Safety Equipment

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

O Locks, tags, and danger and caution tape

Typical Test Equipment

When testing for the presence of high voltages and when meas-
uring any electrical circuit, use only the equipment approved

. for contact with those voltage levels.
Warning

Digital multimeter

Small standard (flat-head) screwdriver

Socket sets, standard and metric

Flashlight

Personal computer (PC) with the GE Control System Toolbox installed

O0O0Oo0oa0

Reference Documents
O System elementaries or standard drive elementaries in GEH-6389 (required)

Tip % Itisgood practice to study the drive elementary before working on the drive.

O Drivelayout and outline drawings, GEH-6390

O DriveUser's Guide GEH-6392

O GE Control System Toolbox document, GEH-6401
O

Reference and Troubleshootiggide for your product’s firmware pattern
identify:

GEH-6393 for ACDCF-G
GEH-6394 for ACDCF-S
GEH-6395 for ACDCF-V
GEH-6396 for ACCBN-A
GEH-6397 for ACCBR-A

‘ Theinformation contained in the GE Control System Toolbox

& document GEH-6401 and in the Reference and Troubleshooting
documentsisalso available asHelp fileswithin the toolbox

Attention Program (refer to Using Toolbox Help in this chapter).
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Apply & Verify Control Power
Check Processor Start

Is Control System
Toolbox Installed?

Yes

1
Refer to section:
Verifying Control Power and
Checking Processor Start

Install Toolbox
Install Drive Components

Start Toolbox

Is drive
configuration file
pre-engineered
?

2

Refer to section:
Starting the Toolbox

Create a New Drive
Configuration File (.icb)

Open the Drive
Configuration File (.icb)
(Toolbox Version is
Automatically Verified)

Message:
File last saved with
older version toolbox

4

Refer to section:
Open a Drive File

Message:
File last saved with
ewer version toolbo

4a
Get Old Toolbox
or Upgrade the file Get New Toolbbox
4a and 4b:
Refer to Toolbox document
GEH-6401 v

la

Refer to:
Toolbox document
GEH-6401.

3

Refer to section:
Creating a New Drive
Configuration File

4b

(5

Figure 6-1. Overview of Drive Startup and Commissioning (Part 1 of 2)
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Establish
Communications
with the Drive

Do drive & file pattern
versions agree?

5and 6
Refer to section:
Checking Toolbox/Drive

Pattern Compatibility

6a

Is drive newer
than file?

Download Flash
(File is newer than drive.)

Refer to section:

6b Downloading to
Refer to section: the Drive
Upgrade File Optional: Upgrading
the .icb File
A 4

A

Review Release Notes
Create Version Summary*

Check Hardware
Check Firmware
Check Keypad

Run the
Commissioning Wizard*

Run the Cell Test Wizard*
and Autotune Wizards*

Refer to section:

Checking for Correct Firmware

and Hardware

10

Refer to section:

Checking for Correct Firmware and Hardware
and

Checking the Keypad (DDI)

Refer to section:
Running the Commissioning Wizard

Refer to section:

Running the Cell Test Wizard
and

Running the Tuneup Wizards

*Can also be done from the keypad. Refer to
drive User’s Guide GEH-6392 for procedures.

Figure 6-1. Overview of Drive Startup and Commissioning (Part 2 of 2)
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Verifying Control Power

Refer to Figure 6-1, Block 1.

All proceduresin this section
were completed successfully
for:
Osource O inverter 1
O inverter 2
O inverter 3

“DSFC” is the IS200DSFC

Driver/Shunt Feedback board.

“DAM_" is the IS200DAM_ Gate
Drive Amplifier and Interface

board.

Refer to the Control Power section in Chapter 3 for an overview and diagrams of the
drive lineup’s control power circuitry.

0 With power applied, 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
Warning instructions should install, operate, or maintain thisdrive.

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

1. Before energizing the ADF circuit, verify that the CPT configuration jumper is
set to the proper tap in each drive in the lineup (refer to Chapter 3).

2. Measure the line-to-line voltage of the control power supplied to the auxiliary
device circuit switch (ADS) to ensure that it is consistent with the CPT jumper
settings.

3. After energization, verify the 115 V ac secondary at each drive at the 115E and
1151 terminal strips (provided on the left-hand sidewall of the drives; refer to
Figure 3-2).

4. Check that the rack power supply is correct by monitoring the testpoints on the
RAPA board with respect to DCOM: 5V (PE%, +15 V (P15%5%, -15 V
(N15) +5%. (Refer to Figure 6-2.)

5. Measure the voltage at the ATBA board'’s terminal points 33 (124P) and 35
(I24N). This voltage is unregulated 24 V dc (18 to 24 V dc).

6. Check the LEDs on all DSFC and DAM __ inverter gating boards, as follows:

e Green LED, on (illuminated) when the IGBT is commanded to an off state
(-15V dc, gate to emitter for DFSC and -7.5 V dc for )DAM )

e Yélow LED, on when the IGBT is commanded to an on state (+15V dc #,
gate to emitter)

Note During normal operation, both the green and yellow LEDs appear to be on.
However, they are actually alternating at a very high frequency.

* Red LED (DSFC only), on when the dc bus voltage is above 50 V dc

The DSFC and DAM _ boards located in the power bridge at the IGBT modules, as
follows:

Board Frame No. Boards per Drive

DSFC 1000 3 (2 per phase leg)

DSFC 1800 6 (4 daisychained per phase leg)
DAMA 620 3 (1 per phase leg)

DAMB 375 3 (1 per phase leg)

DAMC 250 3 (1 per phase leg)

DAMD 180 3 (1 per phase leg)

DAME 65 1 (for all 3 phases)
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Checking Processor Start

Refer to Figure 6-1, Block 1.

All proceduresin this section
were completed successfully
for:
Osource O inverter 1
O inverter 2
O inverter 3

Figure 6-2. Front View
of Control Rack

Verify the that the DSPX processor board, located in the control rack, has started
correctly, as follows:

1. TheDSPX should boot-up with the following LED indications:
e Green status LED steady on

e Red fault LED blinking (indicating an alarm status because the dc busis not
charged up; solid red indicates a fault condition)

2. For the other boards in the rack, check that the green LEDs are steady on.

J

19
CABP

4A
sl | G
(Backplane) 1 1M araanaldarannsnn] 1

J1 = Regenerative
source contactor
interface

@ moK|| @ MPOK
@ IPOK

J2 =Interlock to
incoming disconnect
(if supplied)

DCOM
P5
P15

J3/J5 = Power supply N15
connection from
IS200HFPA O RESET
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 @ FruLT
details.)

J10 = Connection to

J11B
Keypad (DDI) E] |:

X1 X1Xd
[
=y
-
>

—CcZm

J11A, J11B = Local
ISBus Interface

J12A, J12B = System
ISBus Interface

—207T

X1 X1Xd
(&
=
»
>

—

Communication
Module BPIA, BPIB,
Option BICL or SCNV

—-——

T r>—20mn 0T

x

BAIA

O
n

1

Control Rack Fan—|

Control Rack Boards: Communication Module Options:
Board Function Module Function

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

CABP  Control Rack Backplane
DSPX Digital Signal Processor
SCNV SCR/Diode Converter Interface
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Using the Drive Configuration Tools

GE document GEH-6401 The GE Control System Toolbox is a Microsoft® Windows®-based, drive configu-
describes toolbox installation ration program used to tune and commission the drive as needed for each applica-
and use. tion. The toolbox is designed with menus, block diagrams, dialog boxes, and wizards

that simplify and guide you through the startup and commissioning process.

This chapter provides guidelines for using the toolbox to download and apply the
drive pattern (application firmware specific to each drive type). For detailed infor-
mation, you should refer to either the tooltmmine Help or the product documents
listed in theTools/Materials Needed section.

Note To indicate that an item discussed in a procedure is also displayed in the
toolbox, the item idolded.

Using Toolbox Online Help

Tip % Itisgood practice to refer to the toolbox Help for any part of toolbox opera-
tion or menu and dialog options that you do not fully understand. You can access the
Help files at any time after the toolbox is installed on your PC.

The toolbox Help feature provides detailed information about using the toolbox. This
includes installation and operation, as well as drive configuration instructions. There
are several ways to access Help while running the toolbox.

For Do this
Menu commands Highlight the command and press function key F1.
Dialog boxes Press F1 when the dialog box displays on the screen.

. . Click on the desired block with the right mouse button and
Block information choose Item Help.

Help contents Choose Help then Contents.

Help Choose Help then Using Help.

Choose Help then Contents and Find. From there, enter the

Specific word(s) word(s) you want to find.

When you choosElelp on the toolbox main menu bar, a drop-down menu provides
several options for finding information.

Organized Help topics, a Help Index tab, Send a toolbox "bug" report or
and a Find tab for searching the Help \ enhancement request directly to GE
database. Lontents (requires that e-mail is installed).
.~ Uszing Help

How to find information in Help and howV|/ o
customize the toolbox Help features. /'/i:'mduct Help Additional information about the toolbox
Information about faults, functions, wizards, Felease Nates - and GE contacts (requires access to the
and special messages. = i GE intranet).

P 9 Send Problem Report
Information about the drive and toolbox Goto Toolbox 'Web Site - _
version, installation notes (compatibilities), About Toolbaw,,, ———————— |dentifies toolbox release, version, and
and requirements. — platform information.
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When you choose Help then Contents, the displayed screen provides several easy-
to-use options for finding information.

To access this screen, select Help
on the toolbox menu bar, then select
Contents from the drop-down menu.

R

Displays an organized list of
toolbox help topics, matching
toolbox User document GEH-6401.

\

Displays an alphebetized list of
toolbox help topics.

\

Allows you to search for a Help
topic by entering a word into a text
box.

Doubleclick an open-book icon to
hide topics listed under that
heading.

Doubleclick a question icon to
display help information for the
topic beside it.

Doubleclick a closed-book icon to
display topics listed under that
heading.

/@ Chapter 1 Owerview —

Help Topics: Innovation Senes Dnve

@ Chapter 2 Inztallation

@ parading from Previous Releazes
@ Starting the Toolbox
% Accessing Online Help
@ Privileqe/Pazsward
@ Toolboy Options
@ Connecting the Toolbox
@ Femaote Cannection
@ Chapter 4 Configuring an Innovation Seres Drive
@ Chapter & Finder
@ Chapter & Batch Operations
@ Chapter ¥ File Checkin/Checkout -

| Cloze I

Frint.... Cancel

Refer to Figure 6-1, Block 2.

All proceduresin this section
were completed successfully
for:

Starting the Toolbox

The remaining procedures in this chapter require that you use the toolbox.

» To start the toolbox

O inverter 1
O inverter 2 1.
O inverter 3

O source

Make sure that the toolbox is installed on the PC and that the PC is connected to
the drive control. If it is not, refer to toolbox document GEH-6401 for installa-

tion instructions.

GE provides the toolbox and
drive configuration files on the
Control System Solutions CD.

2.  Select the Windows Start button, then Programs, GE Control System
Solutions, Control System Toolbox, and Control System Toolbox.

This should start the toolbox, which will open into ablank screen.

3. Select Help then About Toolbox to view the toolbox version (for example,
Version V06.00.19C).

Y ou are now ready to configure drive software, as described in the next section.
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Configuring Drive Software

Refer to Figure 6-1, Block 4.

All proceduresin this section
were completed successfully
for:
Osource O inverter 1
O inverter 2
O inverter 3

TOOLBOX

The file yau are about to open was last saved with an alder revizion of ToalBaox |F yau apen thiz file and make changes
toit, it will not be pozsible to 2ave the file in the format uzed by the older revizion of toolbox. The file will be moszt likely be
unreadable by the toolbax that last wrate thiz file.
Revizsion of toolbox that last wrote this fle = 4Y05.21.07C
Revizsion of this toolbox = 05.27.08C

['o you wizh to continue loading this file?

Open a Drive File

To configure drive software with the toolbox, you must open the drive configuration
(.icb) file. If the drive was pre-engineered, you have an existing .icb file. Otherwise,
you must create a new one.

» To open an existing drive configuration file

1. From thetoolbox menu, select File then Open. This displays the default
directory where the .icb files are stored.

2. Select the desired .icb file then the Open button.

The toolbox then determinesif the .icb file was created with the same version of
toolbox . If not, it displays one of two messages.

TOOLBOX

The file you are abaout to open wasz last saved with a newer revision of ToalBox. [F pow attempt to load thiz file yau may
get errorz and/or the program mav crash. we strongly recommend that pou zave any other work vou may have in thiz
tool before opening this file. Pleaze contact GED'S Product Service for information on obtaining a newer verzion of this

tonl,

File Revizion = W0E.00.21C
Thiz Tool FRevizion =w05.21.08C

Do you wizh to continue loading thiz file?

B |

3. [Ifthe.icbfile waslast edited with an older version toolbox, you can either
obtain and install the older version of the toolbox, then repeat steps 1 and 2, or
continue to open thefile.

4, |If the.icbfile waslast edited with anewer version toolbox, obtain and install
the newer version of the toolbox, then repeat steps 1 and 2.

5. When the toolbox opens, it displays the toolbox main screen (described in
Appendix E, Toolbox Work Area).
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Refer to Figure 6-1, Block 3.

Refer to Appendix E, “Creating
an Innovation Series Drive”,
for detail on these procedures.

The drive IPN can be found
on the data nameplate (inside
the drive door) or the drive

elementary.

Appendix A shows a sample

data nameplate.

Refer to Figure 6-1, Blocks 5

and 6.

All procedures in this section
were completed successfully

for:

O source 0O inverter 1
O inverter 2
O inverter 3

Creating a New Drive Configuration File
» To create a new drive configuration file
1. Create anew drive (from the toolbox menu, select File and New).

Choose the appropriate pattern and version for the drive being started. If you
are not sure of which version, it is recommended to use the latest.

3. Veify the Intelligent Part Number (IPN) information, as shown in the following
sample screen. Enter changes, if required.

These numbersare used to set drive protection. Therefore, it is
extremely important that you enter these numbers correctly.

Caution

Inverter maximum | R0 R il ]
voltage rating
~_

ACOCF-G-B5 -575-0 -4
Inverter \
fi ize TT—uo
rame size N P — ID Iﬁ j

Inverter's
shunt rating IPM frame size IPM walt rating IPH zhunt size IPH frame

(recommended: WEIFION

read directly
Cancel |

off shunt)

Product major —
revision

Checking Toolbox/Drive Pattern Compatibility

The firmware pattern used to create the .icb file must be the same version as the
pattern loaded in the drive (the DSPX board). If it is not, then either the flash code
(which contains the pattern version) must be downloaded from the toolbox to the
DSPX, or the .icb file must be upgraded.

» To check the directory for the pattern versions available for
commissioning

1. From the toolbox menu bar, select File then Open.

2. Check under the GE Control System Solutions / Innovation Series
Drive directories for the patterns.

E|_| Program Filez
=] GE Contral Systern Salutions

Pattern numbers
(these may vary
according to the
system)

Note The toolbox requires the pattern directory to be located under the exact struc-
ture of GE Control System Solutions / Innovation Series Drive. If thisexact
directory structure is not present, you must correct it.
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» To install the latest pattern version

1. Connect to the drive (DSPX) by selecting the Go on/offline button .
2. Select OK after verifying the file and drive name.

The toolbox now attempts to connect to the drive. It compares the pattern revision
used to create the .icb file with the pattern version loaded into the DSPX.

A patch difference in version will allow connection, but amajor or minor differ-
ence will not. For example:

Pattern version:  VOL1. 19 03 A
Major Minor Patch Release

If connection (communication) is not allowed because the differences are major, the
toolbox will display a message.

Toolbox *

Q The curently active DSF= pattern revigion <%02.19.00B>, does naot match the tool pattern resvizion <407, 37 020

Thiz iz a M&JOR difference and must be rezolved before communication can be establizhed!

If the pattern is compatible, the pattern displays in the Summary View of the toolbox
main screen. The following sample shows equivalent patternsin the file and the

drive.
&= 1501 icb
I5D1
#- Main Menu
... Diagram
Innovation Series
Mame : 1501
Pattern :  Innowvation Senes ACCEM-A Law Voltage Mon-Regen

DC Source
Comm:  COMIT -13200

Pattern Wersion
Loaded in the File: W0137.02C
Loaded i the Drive : W0137.02C

3. If apattern differenceisindicated, you should do one of the following:
*  Download new drive firmware if the drive is older than the file
e Upgradethefileif thefileis older than the drive
*  Or download older drive firmware

For procedures, refer to Downloading to the Drive and Optional: Upgrading the
.icb Fileinthis chapter.
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Refer to Figure 6-1, Block 6A.

Refer to Figure 6-1, Block 6B.

All proceduresin this section
were completed successfully
for:
O source 0O inverter 1
O inverter 2
O inverter 3

See Apendix E, “Upgrading a
Configuration” and “Select
Upgrade Version,” for addi-
tional information.

Downloading to the Drive
» To download the firmware pattern from the toolbox to the drive
1. Select the Device menu and Download to Drive.

2. From the flyout menu, click on a selection and then Yes. A downloading
message then appears and the drive resets after the download completes.
Download the filesin this order:

a. Pattern Flash (Runtime)
b. DDI Runtime

c. Parameter Values

d. Keypad (DDI) Menus

=8 Option:  ‘Window Help

Yalidate

Online

Download to Drive Parameter Y alues
Upload Parameter Yalues from Drive K.evpad [DDI] Menuz
RBeset Drive ¥ Pattern Flazh [Buntime)
Eutinta [atatase DD Buntirme:

Save the Parameter Yalues to the Backup copy L Eard Emtime

Restore Parameter Y alues from the Backup copy
[Eapture Butfer Bnatle

Optional: Upgrading the .icb File

Associated with the pattern version in the drive are parameters that vary, depending
on each application. These parameters are stored in the .icb file.

Tip% ichfilesaretypically stored in a project directory. To establish the default
directory from the toolbox, select Options, Settings, and the tab Directories.
Then from the Default Project text box, select the browse button to find (for exam-
ple) C:\Jobs\GESalem\JobName\ISD1.icb.

The revision of the pattern used to create the .icb file must be the same as the firm-
ware revision loaded into the DSPX. To achieve this, it may be necessary to upgrade
the .icb file to a more recent version. The toolbox can automatically upgrade older
.icb filesto newer revisions.

» To upgrade the .icb file from the toolbox

1. Openthe.icbfile by selecting File, Open, and the correct file (for example,
ISD1.ich.

2. Check the version (refer to the following section, Checking for Correct Hard-
ware and Softwadelf the file needs to be upgraded, select File then Upgrade.

3. Select Yes to proceed with the upgrade.

The toolbox now displays the version or versions to be upgraded.

Note If the version required does not appear, it needs to be installed from the
Control System SolutigiCD.
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4. Click the version desired, then select OK.

5. Tocheck for any errors generated, select the Validate Selected button il
The toolbox status bar should display the message:
Validation complete with 0 errors and 0 warnings — SUCCESS
Otherwise, review messages for the appropriate action.

6. If the version of runtime code in the DSPX needs to be updated, then the firm-
ware must be downloaded to the flash PROM.

7. Sincethe parameters have also been updated, they should be downloaded to the
drive.

Tip % If these drive parameters are considered correct, you can make a backup
copy that is stored in the DSPX board. To do this, select Device then Save the Pa-
rameter Values to the Backup Copy. If needed, this backup can be used in
place of repeating steps 1 through 7.
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Checking for Correct Firmware and Hardware

Refer to Figure 6-1, Block 7. Typically, firmware and hardware revisions are backward compatible with older

All proceduresin this section
were completed successfully
for:

revisions. However, occasionally the firmware depends upon a minimum revision of
hardware. The rel ease notes (Rel Notes.txt, provided with the toolbox files; refer to
Figure 6-3), provide an overview of the drive hardware and software relationship.

O source 0O inverter 1 » To determine correct hardware and software
O Inverter 2 1. Fromthetoolbox, select Help, Release Notes, and Innovation Series
O inverter 3 :
Drive.
This displays the versions of drives you have (for example, Innovation Series
ACCBN-A Low Voltage Non-Regen DC Source, V02.19.00B).
Note In older versions of the toolbox (before Version 6), this Help feature did not
exist. However, the Notes.txt file was provided in each drive firmware pattern
directory. You can view thisfile with any text viewer.
2. Select the applicable version to display the RelNotes.txt file. Within that file,
check and make note of the following information:
e Critical Hardware Requirements details board version requirements
»  Dependencies detail s software version requirements
Drive version and hardware 3. Within the toolbox, select View, Reports, Drive Version and Hardware

information can also be viewed
from the keypad

Information.

Note You must be connected to the drive to do this.

Sample toolbox screen DSPX Boot Honitor

showing drive S===s=sss=s=s=s=====

. : v¥01.28.00C 04-17-98 09:01:28

information.
DDI Eeypad

This should be Y02 00, 04C

compatible with the Eonrd Catolo Hunb Bar Code Hunb cerial Nunb

information in the ottt = vt OO s gl et

RelNotes.txt file. 15200DSPXH1EDE 4572898 0123208324
IS200BICIH1AER 3341266 04901946
IS200BPIAG1AAA 15B881 010627578
IS200RAPAGIEAA HNE27 016804286
IS200BAIAHI1EDC 4187794 011814551

4,

This displays a drive information screen.

i 1SD1 - Drive Yersion and Hardware Information

¥02.19.00B 05-05-99 08:08:58

Check that the drive information displayed matches the Critical Hardware
Requirements and Dependencies of the RelNotes.txt file. If hardware is
different, contact GE (refer to Chapter 1). If software is different, update it using
the instructions in this chapteiGhecking Toolbox/Drive Device Pattern
Compatibility section.
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The drive contains multiple components that may be revision sensitive.

Control System Solutions
_ This CD contains the GE Control
‘z System Toolbox and all files

A necessary to configure the drive.
GE Control System Toolbox ——
The toolbox is installed on a PC connected to

the drive serial port.

The toolbox is released periodically with new
features and enhancements. These releases
are identified by the Toolbox Version (for
example, V06.00.14C).

Drive Configuration File (*.icb)

The drive pattern must be configured for each application.
Configuration parameters can be stored in a file (*.icb) with the
toolbox. The revision of this file must match the revision of the pattern

The toolbox version can be obtained from the loaded into the drive DSPX.

Help toolbar, About Toolbox selection.

The version of the drive configuration file is displayed in the toolbox
Summary View.

Serial Port
Connection
(or via ISBus)

Drive Power Bridge

/ The drive configuration is dependent upon
the power bridge design. Critical design data
must be entered into the drive configuration
g =k file’s IPN data to ensure proper protection of
u g ' the drive power bridge.

E - Product type and version
- Drive size (frame)
- Voltage rating
- Current feedback shunt size
- Other critical drive setup data

Drive Keypad (DDI) o
- DDI firmware version - s
- DDI alternate language file

The DDI revision that is present in the
keypad can be determined from the keypad
General Setup menu, or from the toolbox
View toolbar, Reports pick.

This data can be found on the drive’'s IPN
(included on the drive Data Nameplate).

Drive Control Pattern and Boot Monitor
The drive control processor board (IS200DSPX) can be loaded with one
of several different control patterns, which are based on the drive

product type (such as ACDCF-G, ACDCF-S, ACCBR-S, ACCBN-S). Drive Control Hardware

Multiple releases of each product type are typically available on the
Control System Solutions CD. These releases are identified by version
numbers, such as:

ACDGF-G, V01.36.04C

ACDGF-G, V01.38.00C

ACDGF-G, V02.14.00C

Each drive product release contains the following components:
- DSPX controller boot monitor
- Firmware (flash) pattern

The drive product type and revision that is present in the DSPX processor
can be determined from the keypad General Setup menu, or from the
toolbox menu bar, selecting View, Reports, Drive Version, and
Hardware Information.

Control board hardware revisions exist for
each board in the drive. Some control
features in the software may be dependent
upon minimum revisions of hardware.

Such dependencies are outlined in the
toolbox RelNotes.txt for each drive
product type.

Figure 6-3. Drive Hardware and Software Overview
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Checking the Keypad (DDI)

Refer to Figure 6-1, Block 8.

All proceduresin this section
were completed successfully
for:
Osource O inverter 1
O inverter 2

O inverter 3.

The operator interface located on the control cabinet front door is the Drive Diag-
nostic Interface module (DDI, most commonly called keypad).

1. Observe that the display’s heartbeat icon is pulsing (refer to Figure 6-4). This
indicates that the keypad can communicate with the drive. (The cable from the
keypad connects to the rack’s J10 connector.)

Note If the keypad’s display cannot be read or contrast is poor, refeljusting
Keypad Display Contrast in the following section before proceeding to step 2.

2. If faults were present, use toolbox Help (seléetp, Product Help, Con-
tents, Faults) or refer to the driv&eference and Troubleshooting publication
(listed inEquipment/Material Needed in this chapter) for information.

The keypad and toolbox screens presented in thisdocument are
& samplesthat represent one possible drive application. The
screensfor your drive should display information that is
Attention Specifictoyour configuration and application.

Using the Keypad for Startup and Commissioning

The keypad can be used to check firmware and hardware versions, run the drive
commissioning and autotune wizards, set drive parameters, reset the drive, and pro-
vide many other functions to control the drive. This information is provided in the
drive User’'s GuideGEH-6392.

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

_ ) Heartbeat Icon
GE Innovation Series (Animated)

RPM f eedback

2T
0.0 RPM -150 0% +150
Motor current ] L
0.00 A rms 0% 75 +150 & Drive Health
Mot or vol t age F—r——r——— & State Icons
0.00 V rms 0% 7 150 gy
Mot or power [ ]
0.00 KW 150 T T T b T T A0 I:I:I ]
4 Navigation 4 Drive Controls N
5 i A l— Run (Green)
r Status ; - 2
-« >
= Menu | — Stop (Red)
Escapé : Enter :
9 y . . .

Figure 6-4. Front View of the Keypad
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Adjusting Keypad Display Contrast

Y ou can improve visibility of the keypad display by adjusting the contrast. This can
be done using either the keypad (refer to GEH-6382) or the tool box.

» To adjust keypad display contrast using the toolbox

75
Check that the driveis online (the Go on/offline button is selected).

In the toolbox work area (see Figure 6-5), expand the items displayed in the
Outline View by clicking on the plus sign next to Main Menu, General
Setup, Keypad, and Keypad Meters.

=

You should not see “Offline” on
the toolbox status bar (bottom
right side of screen).

N

3. Double-click Keypad contrast adj to display the associated Edit Parame-
ter dialog box.

4. Thedialog box displaysthe value Range for this parameter. In the Value text
box area, enter a number, then click Send To Drive and OK.

5. Reset the drive as shown below, which resets the display to the new value.

[BENEN Options Window Help _— 1o0ibox menu
W alidate bar selections.
v Oriline
Diawnload ta Drive 3

Upload Parameter ¥ alues from Drive
Reset Drive Hard Reset

Clear Faults
Save the Parameter W alues to the Backup copy
Festore Parameter Walues from the Backup copy

v Capture Buffer Enable

6. If thedisplay isstill not readable, contact GE Product Service (see Chapter 1,
How to Get Heljp
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& 15D 1.ich -

I:S[” =1 Name: ¥.eypad contrazt ad
= Main Menu StcofValue:  Edited by TCD
- Catalog number [IPN] Tool Value: B0
" Application data Drive Yalue: 50
-- Diagnostic and utility functions Default Value: 0
=- General setup Fange: 0to B3
B Keypad Uritg:
5 Keypad Meters Mate:
- P Keypad meter 1 range =]
P Keypad meter 1 sel
- P Keypad meter 2 range
- P Keypad meter 2 sel =
P Keypad meter 3 range
P Keypad meter 3 sel =
P

- P Keypad meter 4 range Edit Parameter
- P Keypad meter 4 sel

- P |[Keypad contrast adj
#- Keypad Security

W alue: Eranyee farntarn
- Analog meters [optional] /

| Marne:; K.eypad contrast adj

- Display units Units Itern Help
- Language Dirivve Walue 50
- O interface - Default 0 Send To Drive
- . Range 0to B3
LI—I —’I—I / Source Edited by TCD Ehange nits
Data Type IMT
Select and double-click to display Mate:

Edit Parameter dialog box.

New value entered for keypad display
contrast (must be within Range)

LR

(]9 I Canicel

Display contrast range

Figure 6-5. Toolbox Work Area and Dialog Box for Keypad Display Adjustment
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Commissioning the Drive

Appendix E describes use of the
wizards.

To access the block diagrams,
select “Diagram” from the
toolbox work area, outline
view.

Commissioning isthe final stage of starting up a drive lineup. This process is most
easily achieved by using the toolbox wizards, but can also be run from the keypad.

Typically, the source is commissioned first, then each inverter separately. The wiz-
ards must be run in the following order:

1. Commissioning (source and inverters)
2. Cdll Test (source and inverters)

3. Motor Control Tuneup (inverters)
4

Speed Regulator Tuneup (inverters)

Overview of Drive Parameters/Wizards

During initial commissioning, the drive (source or inverter) must be configured to
meet the requirements of the specific application. Thisis done by adjusting parame-
ters. The most commonly used parameters have been assembled into step-by-step
wizards to facilitate quick and complete drive configuration. These wizards can be
run from either the toolbox or the keypad.

Note The procedures in this chapter are based on running the wizards from the
toolbox. However, the guidelines should still apply to wizards run from the keypad.

The drive Commissioning wizard must be run on every new configuration. After the
initial configuration, use of the drive Commissioning wizard is optional, but still
recommended. Other wizards are available to automatically tune drive regulators
(such as Motor Control or Speed Regulators) and speed specific startup tasks (such
as Panel Meter Setup and Ground Fault Detection).

The wizards lead the user through critical setup parameters and calculate internal
settings. Because the wizards actually run in the drive processor (the toolbox must be
online with the drive), the calculations will result in differencesin the drive. These
changes should be saved in the .icb file by uploading the parameter values from the
drive to the toolbox (refer to Optional: Uploading the .ICB File in this chapter).

After the Commissioning wizard is run, parameters may be adjusted individually
from the toolbox menus, the block diagram, or the keypad. Changing parameter
values while the drive is running is not recommended, although some parameters,
such as diagnostic setups, can be adjusted with minimal risk while running.

Some parameters should only be changed when the drive is stopped because they
trigger rules, or calculations, in the drive processor. The toolbox does not allow
these parameters to be downloaded to the drive while it is running, and will notify
the user that the parameter requires rules to be run.
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Edit Parameter X

M arne:; Mator rated curent
Walue: IEES Erase for bar |
Toolbox I

Q Cannat zend parameter value fram tool to drive.

Changing the walue of thiz parameter it the drive requires that the drive ez be run before the parameter change takes effect. The rulez cannot be
1un because the drive iz running.

| :

Ok | Cancel |

The keypad accepts the new value for these type of parameters while running, and
notifies the user as follows:

Error starting Rules Calc for Paraneter
Press any key to Continue

Thisisan indication that the user should stop the drive for the rules to run, allowing
this change to take effect.

To reset the drive fromthe Some parameters require ahard reset in order to perform the calculations. The
toolbox, select the Device toolbox does not alow these parameters to be downloaded to the drive while it is
menu, then Reset Drive and running and notifies the user that this parameter requires areset to take effect. The
Hard Reset. toolbox or keypad automatically resets the drive when these parameters are sent to
drive.
Edit Parameter
Harne: IPM frame zize
Y alue: |2D frame [SEF #2] j Bravee fontan |
oolbox I

Q Cannat zend pararmeter value from toal ta drive.

Charjging the value of thiz parameter in the drive requires that the drive be reset before the change has effect. The drive cannot be reset because it iz
running.

The keypad does not accept the new values for these type of parameters while run-
ning, but natifies the user as follows...

No Hard Reset for Parameter Wiile Drive Running
Press Any Key to Conti nue.

This message indicates that the user should stop the drive to make this change. If

this change is made while the drive is stopped, the toolbox and the keypad automati-
cally reset the drive.
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The drive “Reference and For an online description of the toolbox wizards specific to your drive, select Help,
Troubleshooting” documents  Product Help, and Wizards.

(listed in the “Tools/Materials
Needed” section) also contain
the wizard descriptions.

Help Topics: Innovation Senies ACCBN-A Help

Cortents |Find |

Click. a book, and then click Open. Or click another tab, such ag Indes.

Eﬂl Wizardz
@ Simulator Setup
@ Analog Fitter Setup
@ Capture Buffer Setup
@& pac setup
@ Disgrnostic Fiter Setup
@ Ground Fault Setup
@ Panel Meter Setup
@ Per Unit Setup
@ Relay Output Setup
@ Remaining Parameter Setup
@ Default Parameter
&
@ Lime Protection Module Wizard
@ Line Crata Wizard -

Open I Frirt.... Cancel

Source Commissioning

Viewing Parameter Differences

Having the pattern versions loaded equally into the file and the drive does not mean
that the parameters in the toolbox and the drive are equal.

If the parametersin the toolbox are not equal to what isin the drive, anot equalsign
# displaysin the Status bar at the bottom of the toolbox window. To display the dif-

ferences, double-click on the not equal sign #. This causes the toolbox to compare
the parameter values with those in the drive.

The toolbox parameters must be equal to the drive parameters before the wizard can
be run. The wizard will request either an upload or a download.
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Privilege levels provide differ-
ent types of access to the
devices.

Level 4 allows changing
parameters and editing hard-

ware, and requires a password.

Calculate Parameter Final Values

Final values are calculated from parameters. These values are present in the drive,
but are not normally viewable in the toolbox unless they are overwritten. The # sign
at the bottom of the pattern screen does not include final values. The toolbox indi-
cates that overrides exist in the pattern by displaying ared O at the bottom of the
screen.

The wizard uses the parameter settings that were entered to calculate the parameter
final values. If parameter final values are overridden, running the Wizard will not
update these values.

» To view and clear overrides with Level 4 privilege

1. From thetoolbox, select the Finder button |lﬁ| then Overrides and
Update.

2. Double-click on the item selected.
Select Clear then Override.

4. Select Device, Reset Drive, Hard Reset.

Overridesaretypically not required and should be avoided.

Caution
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Refer to Figure 6-1, Block 9.

All proceduresin this section
were completed successfully
for:
O source 0O inverter 1
O inverter 2
O inverter 3

Some items are only available
with Level 4 permission.

Running the Commissioning Wizard

Step through this wizard using the procedures below. Set the parameters according
to the application, using the elementary data sheet as an aid.

Note Running the wizard overwrites values in the drive. Be sure to make backups if
the data in the drive should be saved before proceeding.

» To run the Commissioning wizard

1. Fromthetoolbox, select the Wizard button | ﬁi' This displays the Choose
Wizard screen with alist of the wizards available for that drive type.

Sample toolbox screen
showing wizard selection
for source.

The Commissioning and
Cell Test wizards must be
run on the drive at initial

startup and commissioning.

The other wizards are
contained within the
Commissioning wizard and
do not need to be run
separately. They are
provided to facilitate
specific configuration
activities.

Sample toolbox screen
showing wizard selection
for inverter.

The "Required" wizards
(Commissioning, Cell Test,
and Tuneup) must be run
on the drive at initial startup
and commissioning.

The other wizards are
contained within the
Commissioning wizard and
do not need to be run
separately. They are
provided to facilitate specific
configuration activities.

Choose Wizard

Mor-Aegen Source Commissioning
Panel Meter Setup
Line Pratection Setup
AL Line Data Setup
LPP& Setup
Sequencer Setup
Ground Fault Setup
Fielap Dutput Setup
Analog Filter Setup
Per Unit Setup
Simulatar Setup
Capture Buffer Setup
DAL Setup
Diaghostic: Filker Setup
Cell Test

Cancel

Choose Wizard

Cell Test [Required)

totar Control Tuneup [Required)
Speed Regulator Tunewp [Required)
Panel Meter Setup

DAL Setup

Simulator Setup

Graund Fault Setup

Per Unit Setup

Remaining Parameter Setup

Ok I Cancel |

Note Inolder versions of the toolbox, wizard names were preceded by either a nu-
meral or an alphabetic character to indicate whether the wizard was included within
the Commissioning wizard. Refer to Appendix E for an example.
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2. Select the listed Commissioning wizard. A series of screens display for you to
verify or enter information about the drive and system you are commissioning.

The Commissioning wizard will guide you through the critical and most com-
mon configuration parameters.

3. Complete all screens as directed by the Commissioning wizard.

Note If aprevious .icb file was not present and this file was created by selecting the
default Choose Pattern and Version, then the Commissioning wizard displays
default values and/or No Values. These then need to be set according to the
application.

Tip & If thisisthefirst time running the wizards for this drive, you may want to
select Simulator Mode when that wizard screen appears.

Click the Help button on each wizard screen for information about the selections and
requirements of that screen.
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Refer to Figure 6-1, Block 10.

All proceduresin this section
were completed successfully
for:
O source 0O inverter 1
O inverter 2
O inverter 3

Running the Cell Test Wizard

The Cell Test wizard checks for proper dc bus charging. It also tests for short circuits
in bridge devices and for opens in the bridge and motor circuits. During the test, the
drive busis charged.

» To run the Cell Test wizard

1. Thedrive doors must be closed to and the drive re-energized.

0 To prevent potential electrical hazard to personnel, proper
re-energizing procedures must be strictly followed.

Warning

Clear dl faults.
Check that the Test Stop switch is operational.

Check that the following conditions are true (these are required to run the Cell
Test wizard):

a

b
c.
d.
e
f.

5. From the toolbox, select thgizard button

Dc busfully charged

System and local permissive satisfied

Safety grounds (that were applied for test) removed and doors closed
Blowers or fanson

Drive not in simulator mode

No faults shown on the keypad’s fault display (such as ac line fuse failure)

s‘i‘l then select and run ti@el|

Test wizard.

If a failure occurs, the possible affected devices display on the keypad.

6. When exiting the Cell Test wizard, make sure that the toolbox and the drive are
equal. If not, do an upload, as described previously.
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TheTrend Recorder isanop- — Qptjonal: Using the Trend Recorder to Observe
tional add-in to the toolbox and

isinstalled separately from the Cell Test

“Control System Solutions” The Trend Recorder enables you to graphically observe and record drive signals as
CD. You can then open the the cell test runs. If acell fails the test, you can use the Trend Recorder data for

gglrt‘)‘(j) Recorder from within the b eshooting. (See Using the Trend Recorder Online Hglp
X.

» To run the Trend Recorder during cell test

1. Fromthetoolbox main menu, select the Trend Recorder button |§| This
displays the Trend Recorder menu buttons and a window showing the default
signal selection.

2. Add any signals that you want to observe by selecting the Trend Recerder’s
button and adjust the graphical display as desired).

3. Turn the Trend Recorder on by selectingRezord button & | then run the
Cell Test wizard, observing the display (refer to Figure 6-6).

4. Select theRecord button ® | to stop the recording.

Drive Control Window Cell Test Wizard Display,
Animated Bar Graph Display Cell Test Running

i: GE Control System Toolbox - 15D V.ich
File Edit “iew Device Options Winjow Help

D[] u] = Bl 2] Ao mlels] /o] R

B 15D1.ich: Drive Control

Drive Response

Begin SCRE 3 test ;I
SCR 3 test passed.
Drive Controls I‘r:lai E Erslg f‘J:_'i link woltage to decay
o vo =
FPha=e C current =ensing passed
::‘:,,!';.'- Y B Phase C capacitance is 0.0250381 farads
AC line current fies #
00 Arms

DI bus voltage
45 ¥de

<¢¢ Completed Successfully >

. Remate Jow Avg measured cap is 0.0250434 farads
AL 'g‘;s"'o"“":ge _:l Lacal a PECBN-- Cur feedback magnitudes matched
0 ¥ rms
Speed hd
D b
1S pomer + Elapsed Time : 02 minz 15 secs

- Abort | Help |
T tnrec3.tn Device : 15D1 [I5D1.ich] -
< Back | TdEwt s | Cancel | Help
Fs71.2
Faga.6
0s
326.4
Fzaa.e
Figz.2
=16
Lo
Fea1s
Figz.2
2442
Fazs.4
Faos
9496
E571.2
Fas2.8
F7a4.4
818 T T T T T T T T T T T T T T T E16
05:00:15 05:00:37 05:10:00 05:10:22 05:10:45 05‘:11:07 05:11:30 05:11:52 05:12:15
[ ] DC bus voltage 45 vdeo |
E—— ACIline current 0 Arms |
i 1 AC line voltage 750 Wrms
DC hus power [ )
0 o 2 L S e R
1
Legend and Digital Values Graphical Values Trend Recorder Window

Figure 6-6. Sample Toolbox Display of Trend Recorder, and Drive Control
Windows While Running Cell Test Wizard
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GE document GEH-6408 Using the Trend Recorder Online Help
tains th inf ti
;;:r?)r\]/ietljlgc? i n?hsg Eglg f(i)lrga on The Trend Recorder online Help feature provides detailed information about using

the program.

Note Because the Trend Recorder is an add-in option to the toolbox, its Help files
are not included as part of the toolbox Help. Y ou must have the Trend Recorder
installed and open to accessits Help files.

To access this screen, you must have the Trend I Help Topics: Trend Recorder I E3
Recorder open with the Trend Recorder menu bar Content :
displayed. From there, select Help then ontents | Indsx | ind I

Contents.

Displays an organized list of Trend
Recorder help topics, matching its
user document GEH-6408.

lick atdpic, and then click Digplay. Or click another tab, zuch az Index.

/ Chapter 1 Overview

Displays an alphebetized list of @ Chagter 2 Trend Recarder Window
toolbox help topics. @ Chapter 3 Types of Trends

Allows you to search for a Help m Chapter 4 Using the Trend Recorder
topic by entering a word into a text Eﬂl Introcuction

box. [2] rtroduction

Recording Trends
| — @ Zaving Trends

Doubleclick a question icon to — | ) Exporting Trends to csv Files
display help information for the / Exporting Trends to cav Files
topic beside it. // [7] Trender Export Data Options
Doubleclick an open-book icon to ':ﬂl Prirting Trends

hide topics listed under that E Printing Trends

heading. o
@ Chapter & “iewving Trends
Doubleclick a closed-book icon to— ||
display topics listed under that
heading.

Cloze I Frint... Cancel
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Refer to Figure 6-1, Block 10.

All proceduresin this section
were completed successfully
for:

O inverter 1

O inverter 2

O inverter 3

Running the Tuneup Wizards (Inverters Only)

Asafina step of commissioning the drive, you must run the Required wizards for
the inverters. These wizards tune the motors to the drive.

From the Choose Wizard screen (refer to Running the Commissioning Wizard), run
the following wizards, completing the screens as directed:

1. Motor Control Tuneup
2. Speed Regulator Tuneup

3. Check the keypad display for fault indication. (The keypad’s fault display pro-
vides a description of this fault.)

For an online description of the drive faults and possible solutions, gt
Product Help, andFaults. These descriptions are also included in the drive
Reference and Troubleshooting documents (listed ifabks/ Materials

Needed section of this chapter).
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Appendix A Understanding
Equipment Drawings

Introduction

GE document GEH-6390 con- GE drawings are an important source of information to help the customer success-

tains outline and layout draw- fully install and maintain the drive. These drawings provide an electrical and me-

ings for the Innovation Series chanical representation of the drive equipment as it applies specifically to the

low voltage drives. customer’s installation. This includes layout, mounting, wiring, and interconnection
information, provided asutline drawings, panel layouts, and elementary dia-
grams.

For each customer requisition, GE assigns unidetification numbersto the
equipment and associated drawings. These numbers are included on the equipment’s
data nameplate, and are structured to provide information about the equipment.

This appendix defines content and numbering conventions used on drawings for GE
drive systems. The purpose is to help the customer more effectively use the docu-
mentation provided. This section is presented as follows:

Section Page
(D= r= W N 11 01T o] = (= TSP A-1
Identifying the EQUIPMENT .......ooiiiiieie e e e e e e e e A-2
Equipment Catalog NUMDET .........uuiiiiiiiieeee e A-2
Intelligent Part NUMDET ........ovviiiiece e A-3
Drawing NUMDEIS........coo e e e e e s e s e e e e e e e e e e e e e e anaas A-3
OULIINE DIraWINGS .. .o ceeireiiiiiee e e e e e e e e e s e s s e e e e e e ee e e e s s s aaa s tb e e e arrereaeaeeeeessaaannns A-4
Panel LayOut DIAWINGS.......ccoeiiiiiieeeeiiiiie ettt e e e e e e e A-4
Elementary DIagramS. .......ouueeeeaiiiiieee ettt et e e st e e e e st e e e st eeaeeaaes A-4
Equipment Reference INformation.............ccocuveeiieiiiiiii e A-4
Elementary Drawing NUMDET ..o A-5
Wire Number Identification............oocouuiiiiiii e A-5
Conventions Used with Other EQUIPMENT.........oocuiiiiiiiiiiiie e A-6
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Data Nameplate

The data nameplate is located on the back of the cabinet door. Figure A-1 shows a
typical data nameplate found on alineup, a cabinet (panel)/case, and a core unit of a
drive system.

Note When contacting the factory for assistance, provide the requisition number
and cabinet or core module’s ML and serial number printed on the nameplate.

/— Item Number
Requisition DATA NAVEPLATE / Serial Number— Shop order
Number /— & date code for GE factory
REQ# F47DP702560 | TEM# 100 N identification
ial Li M.# 3VXMI610PRO07 SERI AL# NNXMJ610PRO07001
Material List 15T PRESS | PN#ACDCF- G 0620- 575- 0400- BBH- AABAD- AB | IPN — Intelligent Part No
Number DRAW NGS: | ELEM 259B3196AA QUTL: 259B3196AE identif g " "
LAYO 259B3196AP identifies drive configuration
. | NST:
Associated %TS 894 (V) VOLTS 575 (V)
Drawings and PWR [AWPS 537 (A PWR | AWPS 490 (A Power Application
Instructions IN HERTZ DC (Hz) out PONER 490  (KVA) Data
PHASE ( PH) FREQ9 TO90 (HZ)
3 PH. ROTATI ON CCW
OVRLD CAP 125 % 60 SEC SERVI CE FACTOR 1. 00
MOTOR FI ELD: VALTS, AWPS
MAX. SYMS.C.C.: AWPS AT VOLTS MAX
NEMA SERVI CE CAT: | NEMA ENCL TYPE
FREQUENCY TOC 507 AMPS. 180 SEC
VOLTAGE TOC M N. LEV. 355 AMPS
VOLT UNBAL AVB. COWP.

Figure A-1. Typical Data Nameplate

Identifying the Equipment

The data nameplate provides
the ML number.

Equipment Catalog 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 struc-
tured to provide information about that equipment (see Figure A-2.) The catalog
number links the equipment to its requisition, drawings, components, materials,
specification item, and shipping documents.
3V AAA 123 XX#H#

L Unit & sequence number of components:

CA#i# = 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
to reg’n

— Order month/year/
product line

|__ldentifies manufacturer as GE Industrial
Systems, Salem, VA

Figure A-2. Sample Drive Catalog (ML) No.
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Intelligent Part Number

The elementary and data The Intelligent Part Number (IPN) defines the drive configuration, independent of
nameplate provide the IPN requisition requirements (this number is not unique for each customer order). Itis
number. structured so that the Base number indicates the drive type (for example, dc-fed ac

drive), while additional digitsidentify other features (see Figure A-3). The Base and
Frame digits together make up the Device ID, which is used in the system firmware.

The IPN isfound on the system elementary, and may also be included on data name-
plate.

ACDCF -G-0125-0575-0100-AAA-AABAC -BAA[AA]

‘ ‘ GroLp 1 \—\

Frame Current Options , Release

Base Group

Regulator Voltage Basic Options Options

Device ID Category 2 Options

Figure A-3. Intelligent Part Number Structure

Drawing Numbers

For each customer requisition, GE assigns a unique drawing number. The number is
structured to provide information about the drawing itself, as well as the equipment it

defines.
Each drive frame size hasa (See Figure A-4.) The basic drawing number is an 8-digit structure (seven numerals
standard elementary, outline, and one alpha) for each drawing size. A double-alpha suffix is added to the end of
and layout drawing. Thesecon-  the basic number to indicate the equipment category and drawing type.
dary sufﬁxes fpr these are'E, o, 229 B 9999 A C
and L to identify the drawing = , ,
t |_ Secondary suffix -- drawing
ype. .
type:
A = Elementary diagram
Basic number C = Customer terminal board
o . E = Outline (mech. dimension)
O.ngl.nal drawing G = Misc. customer info.
Size: A,B,C,orD J = Oneline
L = Operator station layout
P = Factory assembly print

Primary suffix -- equipment category:

A = Main drive Q = Level 2 computer dwg.
C = Adjustable voltage drive T = Misc. equipment
E = Automation V = MCC coordination dwg.

G = Main power conversion X = Operator station
J = Application engr. dwg.  Z = General
M, N, P = Motor control center (MCC) & ac power distrib.

Figure A-4. Sample Requisition Drawing Number
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Outline Drawings

GE document GEH-6390 pro-
vides drive outline drawings.

An outline drawing is a physical representation of the equipment to be furnished. It
includes equipment dimensions, openings, weights, and heat losses. This information
is essential when installing the drive.

A typical drive outline drawing provides the following views of the equipment:
« A front view, showing physical arrangement of the drives with panel dimensions
* Anend view, showing floor sill location and general dimensions

» Bottom and/or top plan, showing conduit access areas and any other information
needed to connect to or locate the equipment

Panel Layout Drawings

GE document GEH-6390 pro-
vides drive layout drawings.

A panédl layout is atype of assembly drawing. It shows:
Device locations

e Wiring paths

¢ External wireways/cableways

e Termina board numbers and points

e External connection points to panel devices, and associated drive/case numbers

System Elementary Diagrams

A system elementary is requisi-
tion-specific. The contract
documents define distribution
of these drawings.

A drive lementary is specific to
the drive. GEH-6390 provides
drive elementaries.

A system elementary diagram (elementary) is a partial electrical representation of the
equipment as applied to the customer’s application. It references all control devices
supplied by GE under a particular requisition, unless otherwise defined. The system
elementary’s drawing number ties it to the requisition (see Figure A-4).

A system elementary is developed from the engineering design database and me-
chanical motor list. The drawing includes the internal and external connections
required to complete the electrical system. It indicates interconnections to the
equipment using slash marks and level identifications.

Equipment Reference Information

The front sheets for each system elementary diagram (the “Drive 0" sheets, see sec-
tion A-7.2) provide reference information for the equipment, such as:

» Cover sheet with customer name, requisition number, and other job information
» List of related elementaries

* Index

* GE equipment reference information

» Elementary diagram practices/symbols

« Typical equipment grounding practices
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System elementaries show the
requisition-specific drive
application data.

Drive elementaries show the

drive configuration and general
application information.

Elementary Drawing Number

A system elementary diagram number consists of the basic number (refer to Draw-
ing Numbers), plus additional digits that identify the drive.

(See Figure A-5.) Functional drive numbers (1 — 999) subdivide elementary dia-
grams. These are denoted in the sheet number. For example, sheets 3AA, 3AB, and
3AC apply to drive 3; sheets 100AA, 100AB, and 100AC apply to drive 100. In
general, those sheets show the wires and functionality of the panel(s) assigned this
drive number.

SH. NO.
239B9999AA 100 AG

L L Sheet Number
Drive Number

Drawing Number

Figure A-5. Sample of Drawing Sheet Number

Each elementary diagram reserizasve 0 for front sheets (for example, sheets
0AA, 0AB, 0AC). These contain reference information.

Note GE does not intentionally duplicate drive numbers in any one project.

Wire Number Identification

Wires are labeled in the drive and on the elementary diagram with the same identi-
fying number. The wire number specifies the location of its connection within the
elementary.

(See Figure A-6.) Internal and external wire numbers are structured to identify the
elementary diagram sheet number, plus the grid block (line number and column al-
pha) on the sheet where the wire originates. For example, wire nl6d#ex20B
originates on sheet 100AA, line 20, column B. If a second wire originates on line 20
of sheet 100AA, it must initiate in a different vertical column.
100AA 20 B
L Column alpha coordinate
Line number coordinate

Sheet number

Figure A-6. Sample Wire Number
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Conventions Used with Other Equipment

Note Different documentation conventions are used with other types of equipment.

An Innovation Series drive system may incorporate equipment manufactured by
other GE and vendor companies. Typical examples are the ac motor control center
(MCC) and the Genius™ and Field Control™ 1/O systems.

These companies use different conventions for their drawings. For their application,
installation, capability, and wiring information, see the instruction manual for those
products.

A-6 « Appendix A Understanding Equipment Drawings Innovation Series Low Voltage Drives GEH-6388



Appendix B Cable Separation and

Routing

Introduction

This appendix should be used to
check for proper cabling after
the equipment isinstalled, but
before beginning startup.

GEH-6380 provides cabling
guidance for preparing thein-
stallation site for the drive.

Cablesthat carry signals and power are categorized into four defining levels: low,
medium, high, and power. Each level can include classes.

Electrical noise from cabling of various voltage levels can interfere with microproc-
essor-based control systems, causing the drive to malfunction. This appendix pro-
vides recommended cable separation practices to reduce electrical noise. The
information is presented as follows:

Section Page
Low-Level SIgNalS (LEVEI L) ....ocviececieeeeeee et see s ee e s snens B-2
Medium-Level SIgnalsS (LEVEl M).......oiee e B-2
High-Level SIgnals (LeVEl H)....cooviieiieiieeeeeeee e B-2
ClASS COUES.....ceeeeie ettt sttt ettt ettt et e ee st e teseese e beseeseenbesaeseeneas B-2
Cableway Spacing GUIAEIINES .......c.coiiiirieirieeerese s B-3
General Cableway SPaCiNg........coeeririeereriririeese st B-3
TrayY/Tray SPACING ......coeeereeeerieiete ettt B-4
Tray/Conduit SPACING ......cccvrrereeeeieereeieerieseseseesestesreseesesreste s e sresresresnesresseens B-4
Conduit/Conduit SPACING.......ceovereereereereereresresesesresesesee e sre e sresreeressessessesses B-5

The recommended practices in this appendix are consistent with the installation
guidance provided by document GEH-6380, Installation Guidance for Innovation
Series Drive Systems.

Note If asituation at theinstallation site is not covered in this document, or if these
guidelines cannot be met, please contact GE before installing the cable.
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Low-Level Signals (Level L)

These signals consist of:

* Analog signals 0 through +50 V dc

» Digital (logic-level) signals less than 28 V dc

e 4 —20 mA current loops

* LAN signals, such as ISBus, Profibus, and Genius

» Signal commons ACOM, DCOM, CCOM, and SCOM

Medium-Level Signals (Level M)

These signals consist of:

* Analog signals greater than 50 V ac with less than 28 V ac ripple
» 28V dc light and switching circuits

e 24V dc switching circuits

« PCOM, SHCOM

High-Level Signals (Level H)

These signals consist of:

« Dc switching signals greater than 28 V

« Analog signals greater than 50 V dc with greater than 28 V ac ripple
« Regulating signals 50 V with currents less than 20 A

+ Ac feeders less than 20 A

Power (Level P)

Power cabling carries ac and dc buses 0 — 800 V with currents 20 A — 800 A.

Class Codes

Certain conditions can require that specific wires within a level be grouped in the
same cable. This is indicated by following class codes, defined as follows:

S Special handling of specified levels can require special spacing of conduit
and trays. Check dimension chart for levels. These wires include:

» Signals from COMM field and line resistors
» Signals from line shunts to regulators
U High voltage potential unfused wires over 600 V dc
PS Power greater than 800 V dc and/or greater than 800 A

If there is no code, there are no grouping restrictions.
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Cableway Spacing Guidelines

Spacing (or clearance) between cableways (trays and conduit) depends on the level
of the wiring inside them.

General Cableway Spacing

General spacing practices apply to all levels of cabling. They should be used with
the specific spacing values in Tables B-1 through B-3.

All cables of like signal levels and power levels must be grouped together in ca-
bleways.

In general, different levels must run in separate cableways, as defined in the dif-
ferent classes. Intermixing cannot be allowed, except as noted by exception.

Interconnecting wire runs should carry alevel designation.

If wires are the same level and same type signal, group those wires from one
panel to any one specific location together in multiconductor cables.

When unlike signals must crossin trays or conduit, cross them in 90° angles at a
maximum spacing. Where it is not possible to maintain spacing, place a grounded
steel barrier between unlike levels at the crossover point.

When entering terminal equipment where it is difficult to maintain the specific
spacing guidelines given in Tables B-1 through B-3, keep parallel runsto a
minimum, not to exceed 5 ft in the overall run.

Where Tables B-1 through B-3 show tray or conduit spacing as O, the levels can
be run together. Spacing for other levels must be based on the worst condition.

Traysfor al levels should be metal and solidly grounded with good ground con-
tinuity. Conduit should be metal to provide shielding. (Use Table B-1 for non-
metal conduit/tray spacing.)

When separate trays are impractical, levels L and M can combined in a common
tray if agrounded steel barrier separates levels. This practiceis not as effective as
tray separation, and may require some rerouting at system startup. If levels L and
M are run side-by-side, a 1-inch minimum spacing is recommended.

Locate levels L and M trays and conduit closest to the control panels.

Trays containing level L and level M wiring should have solid bottoms and be
covered to provide complete shielding. There must be positive and continuous
cover contact to side rails to avoid high-reluctance air gaps, which impair
shielding.

Trays containing levels other than L and M wiring can have ventilation slots or
louvers.

Trays and conduit containing levels L, M, and H(S) should not be routed parallel
to high power equipment enclosures of 100 kV A and larger at a spacing of less
than 5 ft for trays and 2 1/2 ft for conduit.

Level H and H(S) can be combined in the same tray or conduit, but cannot be
combined in the same cable.

Level H(S) islisted only for information since many customers want to isolate
unfused high voltage potential wires.

Do not run levels H and H(S) in the same conduit as level P.
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* LevelsH and P can be runin acommon tray if levels are separated by a barrier.
This barrier does not have to be grounded. Spacing should be for level P.

»  Where practical for level P and/or P(S) wiring, route the complete power circuit
between equipment in the same tray or conduit. This minimizes the possibility of
power and control circuits encircling each other.

Tray/Tray Spacing

Table B-1 defines the recommended minimum distance between trays: the top of
one tray and the bottom of the tray above, or the sides of adjacent trays. Table B-1
also appliesif the distance is less than 5 ft between trays and power equipment up to

100 kVA.
Table B-1. Spacing* Between Trays
Level |L M H H(S) P P(S)
L 0 3 6 6 26 26
M 3 0 6 6 18 26
H 6 6 0 0 4 12
H(S) |6 6 0 0 8 18
P 26 18 4 8 0 0
PS) |26 12 12 18 O 0
*Spacing is in inches
Tray/Conduit Spacing

Use Table B-1 for tray/conduit spacing if:
e Trays or conduit are non-metal

e LevelsL and M trays are not covered (Table B-2 assumeslevels L and M trays
are covered)

« If thedistanceislessthan 5 ft between trays or conduit and power equipment up
to 100 kVA

» Table B-2 lists the minimum recommended distance between the outside surfaces
of metal trays and conduit.

Table B-2. Spacing* Between
Metal Trays and Conduit

Level L M H H®S) P P(®S)
L o 1 4 4 18 18
M 1 0 4 4 12 18
H 4 4 0 0 4 8
HS) [4 4 o0 o0 6 12
P 8 12 4 6 0 O
PS) (18 18 8 12 0 0

*Spacing is in inches
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Conduit/Conduit Spacing
Use Table B-1 for conduit/conduit spacing if:
e Conduit is non-metal

» Distanceislessthan 2.5 ft between conduit and power equipment rated up to 100
kVA

Table B-3 lists the minimum recommended distance between the outside surfaces of
metal conduit run in banks.

Table B-3. Spacing* Between

Metal Conduit Runs

Level (L M H H(S) P P(S)
L 0 1 3 3 12 12
M 1 0 3 3 9 12
H 3 3 0 0 3 8
H(S) (3 3 0 0 6 9

P 12 9 3 6 0 0
P(S) (12 12 6 9 0 0

*Spacing is in inches
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Appendix C Printed Wiring Board

Catalog (Part)

Reference

Number. Board/Module Description (Function) Publication
IS215ACL_ Application Control Layer GEI-100434
IS200ALSA AC Line Snubber GEI-100257
IS200ATBA Application Terminal Board GEI-100284
IS200BAIA Basic I/0 GEI-100268
1IS200BICL Bridge Interface GEI-100264
IS200BPIA Bridge Interface GEI-100265
IS200BPIB Bridge Interface GEI-100266
IS200CAPB Control Rack Backplane GEI-100270
IS200DAM _ Gate Drive/Amplifier Interface GEI-100262
IS200DSFC 1000/1800 Frame IGBT Gate Driver/Shunt Feedback GEI-100263
1IS200DSPX Digital Signal Processor GEI-100267
IS215GBIA Genius Interface Module GEI-100269
IS200HFPA High Frequency Ac/Fan Power Supply GEI-100255
1S2001SBB ISBus Bypass Relay GEH-6410

1S2001SBD ISBus Delay GEH-6410

IS200ISBE ISBus Extender GEH-6410

IS215PBIA ProfiBus Interface Module GEI-100419
IS200RAPA Control Rack Power Supply GEI-100261
IS200RCSA 1800 and 1000 Frame Snubber GEI-100303
IS200RCSB 620 Frame Snubber GEI-100295
IS200SCNV SCR/Diode Converter Interface GEI-100280
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Appendix D Pre-Startup Checklist

Transformer

O

O 00O

O

Transformer instruction manual present
Transformer of correct rating and mounted correctly
Proper grounding installed

Power cables meet requirements and are installed

Transformer overtemperature (if supplied) correctly
interfaced

If transformer is oil-filled: Sudden pressure relay
installed and tested, liquid level and pressure relief
operational

Drive Software
O Toolbox (drive configuration) software available
O Drive configuration pattern present (xxx.ICB file)

O Correct version of drive firmware available and
installed

O Correct version of keypad firmware available and
installed

O Motor data nameplate

Drive Hardware

|
|
O

O

o ad

0 0 I

Drive elementary drawings supplied and up-to-date
Drive cabinets mounted correctly to floor

Drive lineups properly secured together at lineup
splits
Casetie plates and brackets in place and secured

DC hustie splices Installed and tightened to the
proper torque

Protective ground tie platesin place

Drive eguipment protective ground properly attached
to ground grid with separately run CCOM ground

Power cables meet requirements, and are installed
Drive room has adequate cooling

Drive source fusing correct

Shunts sized correctly

Motor

Motor of correct rating and mounted on base
Motor properly grounded

Power cables meet requirements and are installed
Motor shaft ground brush correctly mounted

Motor has sufficient cooling

O0OO0OO0OoOoao

Optional: motor tachometer mounted
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Appendix E Configuring an
Innovation Series Drive

Introduction
This appendix is a duplicate of This appendix providesinstructions for using the toolbox to configure and monitor
Chapter 4 of GEH-6401, an Innovation Series drive. It also contains information on using other features of the
“Control System Toolbox for toolbox specific to the drive.
Configuring an Innovation .
Serieg Drivge". Section Page
The information in this appendix Creating an INNOVation SENES DIIVE......ccccvceveieeiceee e E-2
is also available in the toolbox LTV B LY E-2
Help files. Pattern @and VErSION.......ccci ettt sree E-3
Verify the DIIVE IPN ..o e E-3
Enter User 1dentifiCation..........ccocoieieeieiererese e E-4
ConfiguriNg thE DIIVE.......c.ceuiriiiete et E-5
TOOIDOX WOIK ATBAL....c..eieieeieiiiesie ettt s E-5
Enter Job Specific INfOrmation............coeoveireininenrese e E-7
Upgrading @ Configuration............cccceeiererieseseseseeseeseesese e sessesaeseesseseesnens E-7
Select UpPgrade VEISION ........covviiiiiseceeiesees et st naenee s E-8
Working With FIleS and MENUS...........ccceiievineneneceeeeie et E-9
T LT 1Y o= S E-9
PAILEIN FIlES ... E-10
Opening and CloSING FIlES.......cccooi i E-10
SAVING FITES ..ot E-10
Exporting Configuration FileS...........cccoireireneeneneeseseeese e E-11
Exporting/Opening Project FileS ... E-11
MENU COMMBNGS. .....eveeerieeeieieie ettt st st sbe e e e e seesee e eeas E-12
CONCEPES .ottt E-18
(0010110 U= 1 o] o TSRS E-19
ParametersS .......ooiiiiiii E-19
Toolbox/Drive COMMUNICALIONS ........cuvvrrereireeeeesieresere e E-21
Communication Settingsin aSecond DriVe.........cccccevevevenievecesieeeesee e E-22
2] [ ot g BTy o S E-24
LinKSt0 Other PagES........ccccivereeieiisieie e e eae s ettt e e sne e sne e E-25
Modify Parameters from Diagram.........cccoeeeereneeenenenenesese e E-25
Parameter JUMPEIS.......coviirieeee s E-26
Live Data DiSplay ......ccceereeerierieiesie sttt st s E-26
Drag-and-Drop VariableS ..o E-27
Printing DIagraimS........cccoueuiiienieieriereeiesieseete sttt b e er e ene e neene s E-28
D G A= @11 £ ] RS E-29
WIZBIUS.....ceeeeeee e E-30
ChOOSE WIZEIT ... E-30
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Creating an Innovation Series Drive

Or choose the New

button.

Drives & Exciters.

Click on Innovation
Series Drive and
click OK.

Choose this option to
display the pattern and
version directory dialog
box and manually load
the desired product
(pattern).

Choose this option to go
online and automatically
determine the pattern
and version.

When the toolbox starts, the toolbox Work Area displays (refer to the section
Configuring the Drive). The Work Areais used to maintain the drive configuration
filein the toolbox. Y ou must create a new drive configuration file (.ich) or open an
existing one.

> To create an Innovation Series drive

¢  From the File menu, choose New. The New dialog box contains al installed

toolbox products. Choose the drive as follows:

Mew

Cancel

Help

aiil,

The New Innovation Series Drive dialog box displays to allow you to choose the
pattern and version.

New Drive

Mew Innovation Series Drive

]

Y'ou can create a new Inhovation Series drive file by either choosing the pattern and version
files _manuall_l,l, ar chooge connect ko the diive bo automatically determing the pattern and

Choose pattemn and versiort

/ Connect ta the drive and automatically determine the pattern and version

o]

Cancel
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Pattern (product) /

Version

Caution

To avoid equipment damage,
the IPN must match the IPN or
the cabinet Product Data
nameplate.

Pattern and Version

Choose the Pattern and Version displaysthe followings dialog box and allows

you to choose the Pattern name and Version directory.

Choose the Pattern and Yersion directory. |

E--u |nnovation Senes Drve
=-JMll AcoCrG
WO, 32.00C

WO1.32.02C

EIH [nnowvation Senes ACMYACZ-G Medium Yaoltage 2300vac AC Fed AC D

/ Y01.34.00C

Cancel |

1. Click onthe desired Pattern (product) and click # to expand the pattern list

and display Version numbers.

2. Choose aVersion fromthelist and click OK. The Verify the Drive IPN

(Intelligent Parts Number) dialog box displays.

Verify the Drive IPN

Verify the Drive IPN |

Verify these numbers
from the cabinet Product
Data nameplate, located
inside the cabinet dV

Enter the correct IE5 :IT |5?5 :IT |3':|
numbers, as necessary.
Click OK.

ACDCF-G-B5 -575-0

IFPM frame size

[Pr sl rating [P shunt size

Cancel |
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To view these configuration
changeswith User ID, choose
the View menu and Reports.

Enter your three

character ——— |

identification.

Enter User Identification

If the Enter - 1D dialog box

(shown below) displays, you must enter an ID to

identifies the user about to make changes to the configuration.

M|/ You must enter a three character ID

—

[3 characters]

(such as your initials).

If you are the only user making
changes with the toolbox, you can

ok I Cancel I permanently avoid this dialog box by
entering your ID. Choose the Option
menu, Settings, and the tab General.
Settings E3
Frint I Inniovation Series Contraller I aCza00 I
AcDeoEx2000 | Trend Recorder I Inniovation Series Drive I
General [Databaze I Directaories I Libraries I Block Diagram
tain Fort... | Finder Font... | [ EHDErtMDdEE
— File options

[ Load last file on startup

¥ Use compact export format
v Save Bookmarks in files

[ Backup files before save

[T Compress files when saving

— Lahguage Optiohs

Alternate Language Enalizh

=

— Privilege Settings

FPazsword File Directony:

CoWANMNT

T
U zer |dentification: I

Browse... |

o ]

Cancel | Help |
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Configuring the Drive

The Toolbox Work Area isthe main screen of an Innovation Series drive
configuration (see screen below). This areais used to configure the drive. Across the
top of this screen isthe Title Bar, which contains the name of the toolbox and the
name of the file (drive configuration) in use. Under thetitle bar is the Menu Bar
containing all available menu commands. These commands are described in the
section, Working with Files and Menus.

Toolbox Work Area

Tip :% To expand or collapse an itemin the Outline View, use the mouse and click

on F . Or, usetheleft and right arrow keys to expand/collapse the list. To navigate
through the itemsin the hierarchy list, use the up and down arrow keys.

Summary View - This area displays detailed

. information for each item in theOutline View and The Detached Summary
Titlebar ] ] - : f
Diagram drawings. View displays Diagram.)
i GE Control System Toolbox - {15D1.icb]
Menu Bar — M Fle Edit Yiew Device Options Window Help RS
Toolbar— || |el| =] F[] 2] 2lea] ml2lK] V]D] o
15D1 |
=- Main Menu
! Configuration Parameters . .
Diagnostic Interface [DDI) Innovation Series
Manufacturing Configuration N 501
N ame :
. & Variables Fattem: ACDCF-G DC Fed AT FWM-2 Drive 600vac
Outline " View - Diagram
It d Comm:  COMZ-13200
ems under
Main Menu r— Pattern Version
can vary with Loaded in the File: W01.19.034
each Loaded in the Drive - Offlirne --
configuration.  Nameplate Dat
Catalog Number: ACDCF-G-250-575-100
GE Order Humber[MLH]:
Serial Number:
Mate:
|
Log
View
1] | i
Status bar IVélidat ion complete with 0 errors and 0 warnings. — SUCCESS
For Help, press F1 |_ |_|Dfﬂine |_| [
Once anew driveis created (or afile is opened), the Outline View displays the drive
name and two items; Main Menu and Diagram.

The default device name is ISD1. — IS
Additional new devices are incremented :

by one. This name should be modified
to more accurately refer to the drive
being configured. The name is limited to
five characters

Main Menu
Diagram
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» To modify the drive
1. Click onthedrive nameto highlight it.

2. From the Edit menu, choose Modify.

The Edit Innovation Series Drive dialog box displays and allows you to edit

drive properties as follows:

Modify Drive Properties

Drive Name is used as identification when
communicating with the System Database
(SDB). Enter up to five characters.

Edit Innovation Series Drive

Cirive Mame; Communications
' Serial Port
Gateway [P I " Ethernet

— Inteligent Part Mumber

ACDCF-5-65 -575-3

Edit IPH : |

—Mameplate Data

Catalog Murmber: I

GE Drder Number(ML#}. |

Sernial Mumber: I

Metwark, Interface
M ote:

|4CL DPM irtertace

N O

-

Cancel |

Serial Port is the default
communications setting.

To connect to Ethernet, you
must enter the IP address
of the controller or the ACL
to be used as a bridge to
the drive.

Click to edit the Intelligent
Part Number (IPN).

To avoid equipment damage,
the IPN must match the
number labeled IPN# on the
cabinet nameplate located
inside the cabinet door.

Verify and enter the
correct numbers from the
cabinet nameplate
located inside the cabinet
door.

Choose the network

| interface for this drive,

such as ISBus.
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Also, any itemsin the hierarchy
that had problems during
validation will display red after
the validation.

Or click il

Each wizard dialog box
contains a Help button.

Each configuration depends on
application requirements. For
mor e information, contact
Product Service Engineering at
+ 1800 533 5886 or Fax at

+ 1540 387 8606 (replace +
with the international access
code).

Refer to GEH-6401, Chapter 3,
Using the Toolbox.

Validating the Drive

Validation checks for errors that might prevent successful operation of the drive. If
the configuration needs to be validated, the Outline View displays theitemsin red.

» To validate the drive configuration
¢ Fromthe Drive menu, choose Validate.

The validation results display in the Log View at the bottom of the toolbox Work
Area.

Enter Job Specific Information

Once a new drive has been created and the properties are modified, you must enter
job specific data, such as motor hp, motor amps, and motor speed. Thisinformation
can be entered in a new configuration using the menus or the Drive Commissioning
Wizard (refer to the section Wizards). A wizard is an interactive Help utility that
guides the user through each step of a particular task, such as drive commissioning.

Tip & If the drive contains a different pattern than the one presently being
configured, it is necessary to first download the new pattern. Refer to the section
Upgrading a Configuration. The toolbox will recognize this condition and notify the
user if itisa problem.

» To configure the drive online

= .
1. Fromthetoolbox, click to goonline.
2. Fromthe Edit menu, choose Wizards.

3. Choose the Drive Commissioning Wizard.

Note Entering the Drive Commissioning wizard information and performing the
applicable tuneups should be sufficient to configure the drive for basic operation.

4. From the Device menu, choose Download to Drive and Parameter
Values.

Note If an alternative language for the keypad is desired, choose Device menu,
Download to Drive, and DDI Menu.

Upgrading a Configuration

The upgrade command adds the required functions of a newer version of the pattern
to the current drive configuration file (.ich). For example, the current drive
configuration file (.ich) is version V01.19. The application requires the functions of
version V01.21.00C. Upgrade the drive configuration file as follows:

Y

To upgrade a file
1. Make sure the new required versionisinstalled (refer to Chapter 3).

2. From the current drive configuration file (.icb), such as version V01.19.03C
described above, choose the File menu and choose Upgrade. The following
message box prompts to proceed you with the upgrade.

GEH-6388 Installation and Startup
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Toolbox |

chooge a werzion from a list of newer versions that have been installed on pour computer.

: The curent drive configuration file will be backed up priar to the upgrade. The name of
tch'('f(';r:/ees to upgrade the: backup file will be 1501 %01, 32.00C

@ A product upgrade changes the configuration of the diive to a newer version. v'ou must

Proceed with the upgrade™

Select Upgrade Version

If you select to upgrade the drive, the Select Upgrade Version dialog box
displays al newer installed versions.

Select Upgrade Yersion Ed |
Select the required

version. VI 32 010

k. I Cancel

The following message displays. These items can be downloaded from the Drive
menu. Refer to the sections, Configuring the Drive and Download To Drive.

Toolbox i

The Innovation Series diive file waz successhully upgraded from wergion %01.32.00C" o
W01, 32 01C". Chooze Device menu and Download to Drive to perform the following
davrloads in this arder.

1 - Pattern Flazh [Runtime).
2 - Parameter Yalues.
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Working with Files and Menus

An Innovation Series Drive is configured using different types of files, which are
described in the following sections. Menu commands are also described.

File Types
The configuration files generate output that can be downloaded to the drive.
Configuration filesinclude:
Attention Drive configuration file (.ich) isahbinary working file that contains an exact copy
) of the drive configuration used by the toolbox. Users generally work from drive
Back up all files often to configuration files. When the file is saved, the prior .icb is renamed to an .ibb file

avoid loss of data. and used as a backup file. To restore the backup copy, rename the file to a..icb file.

Treefiles (.tre) aretext files that serve several purposes. Some define the
parameters, faults, menus, and other items that exist within a particular drive. Others
store configurations for transport between different drives, and possibly different
versions of the toolbox.

Project files (.prj) are text files that hold some drive configuration information. They
are used, in conjunction with other tree files, to transport configurations across
versions of drive patterns, and possibly different versions of the toolbox.

Note The .treand .prj files are not normally used by users.

Output filesinclude:

Drive Diagnostic Interface (DDI) database files (.icd) describe the configuration
for the DDI(also known as keypad). Thisfileis downloaded to the drive.

Programmer Workstation * ich file

Pattern configuration files

Create

New
Documentation
. . ' Block & Network (.TRE
prj. (project file) |« (.TRE) @—‘
and trefiles | ( ) Print :
Export/Import [

The .prj files (OPEN/EXPORT)
list all .tre files that should be
imported for this file.

Update SDB

Windows NT or Windows 95

Running Toolbox
Download Pattern

Upload/Download . . .
Parameters Innovation Series Drive
Database Computer
Save
SDB Active "| Backup
Parameters | 4 | Parameters

Restore
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The pattern isloaded into the
drive processor, which resides
on the DSPX board. The DSPX
board islocated in the drive
control rack.

Or choose the Open

button.

Check the Release Notes
located in the toolbox Help
menu under About Tool box.

Or choose the Save

button.

Pattern Files

The drive can be loaded with different patterns. The term pattern is used to describe
the functionality that can be loaded into a drive. For example, adrive can be loaded
with ageneral industry pattern or a system pattern. A pattern is defined with the
following collection of files used by the toolbox:

Treefiles(.tre) aretext files that contain configuration information for the pattern.

Runtime files (.arc) are binary files that contain the runtime image that is
downloaded to the drive.

Diagram files (.wmf) are drawing files that contain the toolbox block diagrams.
Help files (.hlp) provide pattern specific help from within the toolbox.

Upgrade files (.dll) are binary files that provide an intelligent pattern specific
upgrade from previous pattern versions.

Opening and Closing Files

Opening an drive configuration file (.icb) reads a previously saved drive
configuration into the toolbox.

» To open afile
1. Fromthe File menu, choose Open. The Open dialog box displays.

2. Choose the file name and click OK.

Note If an older version toolbox is used to open a drive configuration file (.ich) that
was saved with a newer version, aWarning box is displayed. Either install the
version of toolbox that the drive configuration file (.icb) was saved with (listed in the
Warning box) or consult the toolbox Release Notes to seeif they are compatible.

> To close afile
+  Fromthe File menu, choose Close.

Closing afile removes the configuration from the toolbox. If the configuration has
not been saved, a dialog box displays and asks if the configuration should be saved.

Saving Files

Saving afile writes the entire contents of the configuration to adrive configuration
file (.icb). The prior drive configuration file (.icb) is renamed to a .ibb file and used
as a backup file.

» To save afile
1. Fromthe File menu, choose Save. The Save As dialog box displays.

2. Enter the file name and click OK. (Once a configuration has been saved, the
Save button saves the new file without asking for afile name.)

Tip % The Save button also indicates that a change was made to the configuration
by highlighting (red) and becoming enabled. If the computer or toolbox fails when
the button isred, all changes since the last saveislost, so save files often.
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The .tre files can be exported
selectively or for an entire
drive. Refer to the next section
I mporting/Exporting.

Exporting Configuration Files

The parameter values contained in a drive configuration file (.icb) can be exported in
a.trefile format. Exporting drive parameters allows settings among drivesto be
shared.

» To export parameter values

1. Fromthe File menu, choose Export, then choose Parameter Values. The
Parameter Value File Name dialog box displays.

2. Confirm the current project directory/file name or choose a new directory. The
fileissaved asa .trefile.

Exporting/Opening Project Files

Thisoption isnormally not required, but is
provided if a newer version of thetoolbox makesa
changeto the for mat of the drive configuration file

Attention (icb)that isnot backward compatible.

Normally, newer versions of the toolbox can load drive configuration files created by
older versions. However, if amajor change in functionality of the toolbox occurs, the
toolbox may not be able to load the drive configuration file. In this casg, itis
necessary to first export the drive configuration file to a project file and then import
it into the new version of the toolbox.

Project files save the drive configuration in a form that can be loaded by all newer
versions of the toolbox. A project file (.prj) isatext file, which contains the names
of al .tre filesin a configuration. Project files allow the user to export and import a
drive configuration without having to know about all the filesit contains.

» To create a project file
1. Fromthe Outline View, choose the drive name or the desired item.

2. Fromthe File menu, choose Export and choose either Selected Item (exports
just the .prj file) or All Export Code (exportsal .tre files and the .prj file).

Once aproject file exists, it can be used to create a drive configuration file (.icb).
From the file Open command, choose a .prj file. This creates an Innovation Series
drive and starts a series of fileimports. The toolbox imports the files listed in the .prj
file, including the parameter valuesfile.
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Or CIick
Or CIiCk
Or Click
Or Click

Or click

Menu Commands

File Menu

The File menu allows you to perform file operations with the following commands:

Hew. . Chrl+M
Open... Chrl+01
Cloze

Save Chl+5
Save bz,

Irmpuort
Expaort r

Upgrade ...

Frint Setup...
Frint...
Frint Presiew

Mail Ta...

1 C:MProgram Filesh, . \=d3
2 EABACKUPACirn_PrisUCHMI uch
21507 ich

E xit

New creates a new drive configuration file.
Open loads an existing drive configuration file into the tool box.
Close exits an existing drive configuration.

Save/Save As saves an opened drive configuration file to a specified name.

Import retrieves values from the specified file. The valuesin the current
configuration are replaced with the imported values.

Export sends specified items (such as parameters and files) to a designated file.

Upgrade automatically makes the required changes to upgrade an older pattern and
its configuration to a new version.

Print Setup allows the user to choose a printer and printer connection.

Tip & The block diagramis designed to print best in Landscape Orientation. Refer
to the section Block Diagrams/Printing Diagrams.

Print provides a paper (hard) copy of a specified file or page.
Print Preview displaysthe page as it would be printed.

Mail To opens email and provides a copy of the currently opened file to send (you
must have Window messaging, such as Exchange).

File 1, 2, 3... listsand opens the most recently used files.

Exit closes the toolbox.
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Or Click
Or CIiCk
Or CIiCk
Or Clickﬁl
Or C|iCkE

Edit Menu

The Edit menu allows you to edit items with the following commands:

todify

Cut Chrl+
Copy Chrl+C
Pazte Chrl+
Wizardz

Bookmarks r

Modify alows you to edit the highlighted item.
Cut removes the highlighted item and placesit on the clipboard.

Copy duplicates the highlighted item and places it on the clipboard.
Paste places the highlighted item from the clipboard into the current file.

Wizards allow you to choose from alist of wizards used for drive configurations
commissioning, tests, and tune-ups.

Bookmarks enable you to mark major itemsin the Outline View and then return to
them easily using the menu command Goto Next Bookmark.
Options Menu

The Options menu allows you to manage general options for toolbox operation.

Options

Settingz
Erivilege
Fazswords

Logout zer

Settings alow you to set general toolbox options.
Privilege setsthe privilege level for a session.
Passwords set the password for aprivilege level.

Logout User closesthe current user from the current session and sets the privilege
level back to 0.
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Some of these commands can
be toggled on and off. A check
mark (v) displays next to the
command name when the
featureison and it will display
in the toolbox.

Or clickE‘

Or click
Or click|g|
Or click|£|

Or clickﬂl

Or clickgl

View Menu

The View menu allows you to manage the drive with the following commands:

v Toolbar
v Statuz Bar

v Tracking
Cloze Outline
Detached Summany
Zoom |h
Zoom Qut

Einder

Sdb Browser
Trend Recorder
Drrive Control
Dirivee Fauilt Lizk
Dinive Fault History

Feports Compare Parameters to Drive
Compare Drive Parameter Yalues o Backup Copy
Drrive Owveride List
Dirivve YWerzion and Hardware |nfarmation
Parameter Values
Change Histary

Toolbar displays or hides the Toolbar.

Status Bar displays or hides the Status bar.

Tracking toggles the tracking feature of the Summary View on and off.

Close Outline reduces the hierarchy list of items displaying in the Outline View to
just the drive level.

Detached Summary creates a detached window of the Diagram View.
Zoom In enlarges the view of the block diagram area (Summary View).
Zoom Out reduces the view of the block diagram area (Summary View).
Finder starts the Finder view to search text.

SDB Browser starts the SDB Browser window to search the System Database
(refer to the manual, GEI-100271).

Trend Recorder starts the Trend Recorder application (refer to the manual, GEH-
6408). Choose Tile Horizontal or Tile Vertical from the Window menu to view both
the Trend Recorder and toolbox Work Area simultaneously (or use <Ctrl>< Tab> to
toggle between screens).
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; | Drive Control starts the Drive Controls view, which can be used to start and stop
Or click . . e :
the drive. It also provides specific information, such as motor speed, volts, amps and

power.

Drive Fault List displaysalist of al active faults and alarms. Each fault istime
stamped so that the order of events can be determined.

Reports contain the following options:

Compare Parameters To Drive produces areport that shows all
parameters whose val ues in the toolbox are not the same asin the drive.

Compare Drive Parameter Values to Backup Copy produces a
report that shows the difference between the currently active parameter and
the backup copy.

Override List displaysalist of settingsin the drive that are overridden
from their manually calculated state.

Drive Version and Hardware Info produces areport that shows the
version of the drive pattern and bar code information of the boardsinstalled
in the control rack.

Parameter Values displays all parameters and their valuesin a menu
hierarchical structure.

Change History produces a report of changes made to the drive
configuration file.

GEH-6388 Installation and Startup
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Or clickil

Ty

Or click

Or click.El

A check (v) displays by the
command when the buffer is
enabled.

Device Menu

The Device menu allows you to manage the drive with the following commands:

Walidate
v Online

Download to Drive r
Upload Parameter ' alues from Drive
Bezet Drive r
Eutimte Matatase
Save the Parameter Walues to the Backup copy
Festore Parameter Walues from the Backup copy

v Capture Buffer Enable

Validate makes certain that drive configuration does not contain errors.

Online/offline toggles to start or end communications between the toolbox and the
current drive.

Download to Drive sends the following data:

Parameter Values sends the values of all the parameters from the loaded
drive configuration files to the current drive.

DDI Menus sends the menu structures and other data to the Drive Diagnostic
Interface (DDI; also known as the keypad). Thisis only required when an
alternative language is desired.

Pattern Flash sends the drive firmware configuration to the current drive.

Upload Parameter Values from Drive reads all the parameter values from the
current drive and provides the option of replacing the valuesin the currently loaded
drive configuration file in the toolbox.

Reset Drive hastwo commands:
Hard Reset initiates a hard reset of the current drive.
Clear Faults resets all faults that are currently active in the drive.

Put into Database putsinformation into the SDB to allow drivesto share signals
with other drives and controllers on the network. This command can be enabled if a
network is enabled.

Save the Parameter Values to the Backup Copy savesthe current set of
parameter values in the drive to a permanent storage backup copy in the drive that
can beretrieved later.

Restore Parameter Values from the Backup Copy allows you to restore the
backup copy of parameter values previous saved.

Capture Buffer Enable toggles a high speed buffer, which can capture datain the
drive. The contents of the capture buffer can be viewed using the Trend Recorder.
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Window Menu

The Window menu arranges multiple views of open documents in the drive window
with the following commands:

ﬂ | il d a

LCazcade

Tile Horizantal
Tile Wertical
Arrange lcons

Cloze Al

v 11501

Cascade arranges the windows in an overlapped style.

Tile Horizontal arranges the windows horizontally in non-overlapped tiles.
Tile Vertical arranges the windows vertically in non-overlapped tiles.
Arrange Icons arrange the icons of closed windows.

Close All closes al open windows.

Help Menu

The Help menu has the following commands:

LContents

Uzing Help

ItemHER

Shets Eule

Releaze Motes Toolbox

Send Problem Feport Innovation Series Contraller
Goto Toolbox *Web Site Marki

About Toolbos ACDCEX

Inniovation Series Drive
AWDN Senes Dirive

Contents displays Help files for the toolbox. It also contains the Find tab with a
work list to search for specific topics.

Using Help displays general instructions on how to use Help.
Item Help displays help for the item selected in the Outline View.

Product Help displaysthe Help file for the currently loaded pattern. The file
contains help on parameters, faults, diagrams, and wizards.

About Toolbox displays the version number of the toolbox.
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Concepts

The following section definesitems and features used when configuring an
Innovation Series drive. When adrive is created, the Work Areadisplays as follows:

The drive name can_ I15D1

be modified. — m

Main Menu contains - Diagram—____ cjick here to display
the configurable items. a drawing of the block
diagrams and signal flow.

ain Menu

Parameter s allow you to configure the drive behavior. Each parameter has a name
with up to 20-characters, which identifies it and helpsto convey itsuse. A parameter
also can have units, such as RPM, displayed with the toolbox and keypad. The unit
field is limited to five characters. Each parameter contains a value, which can be a
number or a setting. The value is adjusted in order to modify the drive behavior.
Some basic parameters along with their associated units are: Motor rated current
(Amps), Motor rated freq (Hz), Motor rated voltage (Volts), and Regulator type.
Parameters can be set and modified from the Outline View under the items Main
Menu or Diagram, or from a Wizard or keypad.

Rules process inputs from parameters and produce values for other parameters that
the user does not normally edit. The rulesin an Innovation Series drive are runin the
actua drive. The toolbox initiates the rules in the drive and uploads the resulting
values from the drive.

Variables, similar to parameters, have a 20-character name and a 5-character unit
field. However, unlike parameters, the user cannot change variables. They are
changed by the drive as aresult of the execution of the pattern within it. For
example, the variable Soeed feedback (RPM ) gets updated on a continuous basis and
represents the drives actual speed.

Drive Diagnostic I nterface (DDI) menu structure in the toolbox represents the same
information contained on the DDI (keypad) located on the front of the drive. The unit
allows the user to set, monitor, and maintain the drive.

Diagrams provide an overall picture of signal flow, sequencing and regulator control
in the drive. While communicating with the drive, the diagrams display drive
variables and their real time values. Contact and coil states are also indicated.
Certain drive parameters can be modified from this view (refer to the section Block
Diagrams).

Backup/Restore Parameters

A backup/restore function is provided within the drive and can be initiated from
either the toolbox or the keypad. There are two areas of non-volatile RAM in the
drive, which support this function. Each of these areas contains a complete set of al
the drive parameter values. This allows you to save the active set of parameter
values so that they can be restored later. Thisfeatureis particularly useful if
undesired changes are made to a functioning drive and it becomes necessary to
restore the backup copy.

Note Thisfeature does not restore different versions of the pattern to the working
copy. Rather it rewrites the active set of parameter values with the backed up set of
parameter values.
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Configuration

For detailed information about
a parameter, click on the
parameter (to highlight it) and
pressF1.

Use the Finder to easily locate
a specific parameter.

Parameters

The drive contains a set of parameters whose values, together with the pattern and
version, define the drive behavior. In the Outline View of the toolbox, parameters
display asfollows:

1SD1

= Main Menu

= Configuration Parameters

- Basic Control Configuration
= Control Selection

- P Mormal stop mode Nrml [ramp] stop
- P ¥ gtop mode Nrml [ramp] stop
- P Bypass QJC stop False
- P Flying restart Disahle
- P Simulate mode False
. P Flux off delay time 0 Sec

- Cuntrul Signal Source

#- Main Contactor Control
B- Spﬂf:d Setpoint Generation
=- Speed Setpoint Selection

- P Manual speed ref sel Analog ref sel
- P Remote speed setpt 0 RPM
- P Man analog ref sel Zero
- P Rewverse select Unused
- P Jog speed 60 HPM
- P Minimum speed 0 RPM

- Local Speed Control

» To modify a parameter
1. Fromthe Outline View, click on the parameter to modify.
2. Choose the Edit menu and choose Modify.

Or, double-click on the parameter. The Edit Parameter dialog box displays
(refer to the next section).

Tip % If you know the name of the parameter (or partial name) choose the Finder
and enter the name in the text box. Click Find and a list of parameters and variables
display. Double-click on the parameter/variable to modify.
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Edit Parameter

Enter a new value (within the range) or choose
a value from the drop-down menu. Then, click The new value displays under

Send to Drive for the value to take effect. the field Drive Value. This button is enabled if

Edit Parameter the parameter is a selector
type parameter (used to
select a variable).

Yalue: E5 frame / j Brawsze forar | Click to display the

detailed Help for this

Source Default Item Help |  parameter.

I ame: IPM frame size

Default B5 frame
DiveWalue - Offfine - Send ToDrvg | | Click to send the new
Range __ Value to the drive.
Init= [Shanae aits )
Data Type DINT A{ This button may not be

~ enabled for all parameters.
Naote: It allows you to change the

i
display units usually
ﬂ between metric and U.S.
[

units. This button only
effects the displayed
values and not the drive
control.

ITI Cancel — Enter a note for this

parameter, if desired.

Note When a parameter valueis edited, you must Send To Drive to take effect.

Click this tab if you do not know any part of the
variable. All variables for this configuration are listed.

i Wariable Selector

X . SEEIrCh | Menugl
Click this tab to search

for a variable by name. Cancel

Search For ; [ j
Enter any part of the Eitad [ f Er

name in this text box £ Bec "
and click Begin Search. T BOINE W

i

Click. an option button to ™ Anywhere in Begin Search
specify the exact
location for the search. \f'“ Exact match

M amne |
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Toolbox/Drive Communications

The toolbox can communicate with the drive through a seria port connection. The
serial port connection settings used by the toolbox can be defined and modified.
These settings are saved and used by the toolbox for every connection to a drive
whose drive configuration fileis set to communicate serialy.

» To modify the communications setting
1. Fromthe Options menu, choose Settings.
2. Click onthetab, Innovation Series Drive.
3. Modify the Serial Port Communications settings, as desired.

Settings

Note Depending on the products installed, all of the following tabs may not be
available.

Click on the drop-down box to choose the
communication port.

|mnoseation Senies Controller I OCc2000 | achcEx2000 I

General Database | Drirectaries | Libraries | Block Diagram I Frint I

This option changes the Trend Becarder Innovation Series Drive | ANDY Series Drive
names used on the

diagrams and Outline View

to internal names used Serial Part Cammunicatians

mainly by firmware

developers. It should not

be checked. Comm Port [ INENE ~

Check this option to
program the keypad with

an additional language. Shaw abbreviated names

You are prompted for the )

language when the Frampt for altermate language when downloading keypad menus
Download to Device and : . .

Keypad menu is chosen. Show the drive verfication dialog box

If you check this option and
choose to go online, the
Device ID Verification
dialog box displays with
identification information
for the toolbox and the
device. It is normally
checked.

k. Cancel Help
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Communication Settings in a Second Drive

The toolbox allows you to have more than one drive configuration open at the same
time. If you have more than one serial port in your computer, you can also be online
with more than one drive.

» To modify communication settings in a second drive

From Outline View, click on the
drive name with the right mouse
button. The following pop-up menu
displays. ————

Choose Communication Settings.
The Serial Port Settings dialog box
displays. Modify the settings for a
second drive, as desired.

tModify

+- Main Menu . ,
Communication Setting

... Diagram

Note Thischangeistemporary and not saved between uses of the toolbox.

Serial Port Settings
Serial Port Seth
e |/ Use this option to overwrite
Carnm Part: E = thg default Comm.port when
using a second drive.

— For diagnostic purposes only.

Download To Drive

If the toolbox is not online, you The toolbox allows you to download parameter values, keypad menu structures, and
will be asked to confirm that pattern flash (runtime) to the current drive.

you want to go online and then
download. The download
performs and the drive resets. 1. Fromthe Device menu, choose Download.

2. Choose Parameter Values, DDI Menus, or Pattern Flash (Runtime).

» To download to the drive
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Upload Parameter Values

Parameter values can be uploaded from the drive to the toolbox. This can be
necessary after an autotune or when valuesin the drive were modified using the
keypad. The toolbox reads all values from the drive and compares them to the values
in the toolbox. A list of differencesis generated and allows you to select the
parameters to upload.

» To upload parameter values

1. Fromthe Device menu, choose Upload Parameter Values from Drive.
The drive values are read and compared to the toolbox, and alist displays the
differences.

2. Fromthelist, select the parameter values to copy to the drive configuration in
the toolbox by clicking on the checkbox beside each parameter name.

3. Click OK. The selected parameter values replace the values in the tool box.

Reset Drive

A hard reset immediately stops all drive control
and disables all bridge output power.

Caution

A hard reset restarts the drive
in order to clear a fault
condition.

A hard reset takes about 15
seconds to complete.

The toolbox allows you to either perform a hard reset or just clear faultsin the drive.
A hard reset has the same effect as cycling power to the drive. Clear faults resets
the fault list in the drive, except for faults that require a hard reset.

» To hard reset the drive

+ Fromthe Device menu, choose Reset Drive and choose Hard Reset. A
message box indicates that areset isin progress.

» To clear faults in the drive

+ Fromthe Device menu, choose Reset Drive and Clear Faults.
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Block Diagram

In landscape, the long edge of Diagrams provide an overall picture of signal flow, sequencing and regulator

the paper is horizontal. control in the drive. While communicating with the drive, the diagrams display drive
variables and their real time values. Contact and coil states are also indicated.
Certain drive parameters can be modified from this view

» To access diagrams
From the Outline View, click on theitem Diagram.

*

The Overview diagram displays in the Summary View, asfollows:

1SD1 F T I PP :
__ Main Menu . Tarque rafinput Speed / Torque :
: : N Torgue Limit

. . L Di : Speed Regulat :

Click Diagram to / Dlﬂgfﬂm : Fpeedraqreferonze paas e Tarqus ref pre limit * Tarque currentrof
view drive block : o :

diagrams. : Tpoecdroibl Eﬁ "

Click the various Speed Feedback TReg I Care I

link buttons in the

Overview diagram i I

to view details of

the block. \\_ spd_Fbk |

L 3
¥

* Flusrefratin

Use the scroll bars T

to view the entire

Overview diagram.

Use the Print s

command to print 4 | e | 3

the diagram. Inporting file=C:“Program Files“GE Control Svsteril Solutions~Innovation SerT
4 3 é
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Links to Other Pages
Diagram provides links to other pages, which contain information on drive functions.
» To access diagram links

+ Fromthe Summary View, place the mouse pointer over alink button, such as

on the diagram.

When the pointer turnsinto a hand, click on the link button. Another diagram
displays with more details and links. An Index is provided, as shown below.

ACDCF-G Inverter Index

1) Hi Level Overview................................ >
2) Contents

3) Digital Inputs/Outputs & Mapping (HWIO). . ... .. . -
4) Analog Inputs/Qutputs & Mapping (HWIO} . -
5) Sequencing Overview .. . . . ... .. ... .. ... -
6) General Sequencing #1.. ... .. .. ... ... ... ... »
f) General Sequencing#2 »
8) General Sequencing#3 »
9) General Sequencing# »
10) General Sequencing#sy »

Modify Parameters from Diagram

Parameters can be modified from the Diagram. In the Diagram, the toolbox displays
parameter names in the color blue.

» To modify a parameter

+ Fromthe block diagram, move the cursor over the parameter until it changes
into a hand. Click on the parameter. The Edit Parameter dialog box displays
(refer to the section Parameter Settings).

GEH-6388 Installation and Startup Appendix E Configuring an Innovation Series Drive » E-25



Parameter Jumpers

In the Overview diagrams, parameter jumper s show how different paths of the block
diagram are connected together.

Critical Speed
Avoidance

Min Speed Limit

Minimumrpecd
0 RFH

Specdreforenze ; . .
|__/ Critrposd avnidanze
=

T

Live Data Display

If the toolbox is connected to the drive, all variables on the diagram display live
values. On the Status bar, the scan rate shows the time it takes to update al the
variables on the currently selected page.

Variables

Greenvalues are valid numbers  Variables can be monitored by the toolbox. Live values display in the color green.
received fromthe drive.

Output Voltage
42.6V ms <

\ Live value

Animated Contacts and Coils

Various types of animated contacts are used in the block diagrams to show the
current state of drive sequences.

Run Command

Run request Feady to run Fun command
| |1 ] ] T |
I 11 11 L 1
Jong request

E-26 « Appendix E Configuring an Innovation Series Drive Innovation Series Low Voltage Drives GEH-6388



Choose the Windows menu and
Tile Horizontal or Tile Vertical.

Pointer Parameters on the Diagram

A pointer parameter is a special type of parameter that pointsto avariable. This
parameter has an additional associated value, which isthe value of the variable it
points at. In the following example, the Man spd ref pointer is using the Analog
Input 1 to supply the reference value. The live value shown is the value on the
Analog input.

< Man spd ref pointer>

- Analog Input 1
0.012 Volts

Pointer parameters can also be used with contacts. The following example shows the
Xstop request controlled by Digital Input 1 and the Run Request controlled by
Digital Input 2.

XStop request pointer Run request pointer
~ Digital Input 1 ~ Digital Input 2

Drag-and-Drop Variables

Variables in the block diagram can be copied to the Trend Recorder using the drag-
and-drop feature.

» To drag-and-drop a variable in the Trend Recorder

1. Fromthetoolbox Outline View, click Diagram to display the Overview
diagram in the Summary View.

2. Click thelink buttons to locate the desired variable(s). The Diagram (Summary
View) becomes full screen.

From the button bar, click | hﬁ| to open the Trend Recorder.

s

Resize and move the Trend Recorder window so that it and the block diagram
can be viewed (using regular Windows features).

Tip & To view both the toolbox and the Trend Recorder, from the Window menu,
choose Tile Horizontal or Tile Vertical and adjust the size of the windows.

5. Fromthe Diagram, place the mouse pointer over the desired variable.

6. When the pointer changes to a hand, press and hold the left mouse button. The
pointer changes to the drag-and-drop cursor.

7. Continue to hold the left mouse button down and drag to the Trend Recorder
window. At the Trend Recorder, the cursor changes to the drop pointer.

8. Release the mouse button and the variable will drop in the Trend Recorder.
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Printing Diagrams

Tip % The block diagram(s) is designed to print in Landscape Orientation. From the
File menu, choose Print Setup and click the option L andscape.

» To print block diagrams
1. Fromthe Outline View, click theitem Diagram.

or dick 2. Fromthe File menu, choose Print. The Print dialog box displays.
3. Choose the number of copiesto print and the page(s).

— Print range
oAl
_— This field shows that there are 17
¢ Pages from: |1 to: |1 7 diagrams in this device.
Click OK to print all the diagrams
£ Selection or enter the page number(s) to
print.

Tip % To print a single block diagram, link to that page, so that it displays on the

screen and click Choose OK. Live data can be printed out on the single page,
if the driveis online.

E-28 « Appendix E Configuring an Innovation Series Drive Innovation Series Low Voltage Drives GEH-6388



Drive Controls

Or click

Click here to reset faults\

The Drive Controls command enables you to operate the drive from the toolbox, as
though you were operating it directly from the keypad located on the cabinet door.
The variables that display are the same as those that display on the keypad.

» To display the Drive Controls view

+ Fromthe View menu, choose Drive Controls. The Drive Controls view

displays.

Click here to toggle the direction of the drive

(reverse resquest). The selected direction is shown
with an icon (refer to the next table).*

Speed feedback
250 RPM

Motor current
63.5 Arms

Motor Voltage
311 Vrms

Motor power
0.0 KW

Drive Controls

Click here to Jog the drive

-150%

o

Reset
Faults

1

f
0%

o]

1

f
0%

[« N

eed

-300%

g m—

o

L ifj
|

150%
& Local Jog
I

€3)

in the selected direction.*

.~ Click here to run the drive
in the selected direction.*

.~ Stop command can be
used in Local or Remote
mode.

/

Click here to toggle the
mode of the drive between

T Sp
I
300% @ Y @
/

local and remote. The drive

Bar graphs provide feedback of the
current state of the device. Click on a

bar graph to edit a parameter.

L~

must be stopped*.

Click here to decrease or increase the
Local Speed Reference associated with
the Run and Stop commands.*

*Available in local mode
only.

The following icons display on the Drive Controls and represent the drive’s health or
state. The active function of an icon depends on which button is clicked on (as

described above).
Icon Function Indicates
. Comm. OK The icon line is animated to show there is
communication between the toolbox and the
drive.
L or R Control State L = drive is in local mode

i Fault State
ey Forward
. Reverse

R = drive is in remote mode
Icon flashing = trip
Icon steady = alarm active

Direction of drive motion that is currently
selected. (This does not necessarily match the
direction of motion as viewed from motor shaft.)

@ Motion Drive is running when the icon is animated in a
turning motion.
GEH-6388 Installation and Startup Appendix E Configuring an Innovation Series Drive » E-29



Wizards

Awizard isan interactive Help
utility that guides the user
through each step of a
particular task, such as Drive

The Innovation Series drive contains wizards that guide you through the setup of a
drive. Wizards display a series of dialog boxes that prompt the user for drive
configuration information. Thisinformation is also used as a basis to perform
additional tests and tuneups on the drive.

Commissioning.

The Wizard list can vary with

Note The Commissioning wizard should be the first step when setting up a new
drive.

each pattern, but thereis
always a Drive Commissioning
Wizard.

Drive Commissioning

wizards are numbered,

such as 1 through 4.

Wizards used for
diagnostic procedure
are lettered, such as
A through F.

Obtain interactive Help on
each field by clicking Help.

» To perform a wizard

1. Fromthe Edit menu, choose Wizards, or click &l Thefollowing list of
wizards displays.

2. Choose the desired wizard.

Choose Wizard

Choosze Wizard E3 |

3 Motar Control Tuneup Wizard

4] 5peed Regulator Tuneup 'Wizard
A) Panel Meter Setup "Wizard

B) DAL Setup \wizard

) Simulator Setup wizard

[ Ground Fault Setup Wizard

E] Per Unit Setup “wizard

F1 Remaining Parameter Setup 'Wizard

t1] Drive Commizgioning ‘wWizard
< 2] Cell Test wizard

Cancel |

The following dialog box is an example of the Drive Commissioning Wizard. Enter
avauein each field that contains <no value>, unless you are instructed otherwise.

1] Drive Commizzioning Wizard

Enter the motor Mameplate data;

[&mpz refers to full load curent]
[Speed iz rated full load speed]

ator rated voltage 4E0 Yiolts

tatar rated freq IEEI Ha=
Fotor rated cumrent IEEEI Amps
bdotor rated speed |<N':"""'E'|UE> BEM

¢ Back I Mext » I Cancel | Help
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Glossary of Terms

ACL_ board

IS200ACL_Application Control Layer board. This board contains the ACL
controller functions for the drive. Located in the drive control rack.

ACL controller

Application Control Layer controller. A form of the Innovation Series controller
hosted in the Innovation Series drive rack that performsjob specific, outer layer,
drive control loops, and sequencing.

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.

ATBA

IS200ATBA Application Terminal Board, used for customer and power 1/O. Located
in the drive’s control cabinet.

attenuator

An electronic transducer, either fixed or adjustable, that reduces the amplitude of a
signal passing through it without causing significant distortion. (Opposite of
amplifier.)

baud

A measure of data transmission speed, representing the number of signal-state
changes per second. Named after French engineer B.M.E. Baudot.

bit
A contraction obinary digit. The smallest possible unit of information.

board

Printed wiring board.

CCOM

Control common.
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coaxial cable (coax)

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.

commissioning

Putting into service.

configure

To select specific options, either by setting the location of hardware jumpers or
loading software parameters into memory.

connector

A device, either aplug 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
See GE Control System Toolbox.

DDiI
See Drive Diagnostic Interface.

drive

(Industrial.) The equipment used for converting available power into mechanical
power suitable for operation of amachine. (See control system.)

Drive Diagnostic Interface

The operator interface module located on the front door of the drive’s control
cabinet. Also calle®DI 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.

elementary diagram

Also calledelementary. A schematic drawing that represents the electrical wiring
and electrical connections of a device.

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 sewarning, failure, DDI.
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ferrite

A magnetic material that consists essentially of ferric oxide combined with the
oxides of one or more metals (as manganese, nickel, or zinc. It has high magnetic
permeability and high electrical resistivity. The high resistance makes eddy current
losses low at high frequencies.

Finder

A subsystem of the GE control system toolbox for searching and determining the
usage of a particular item in a configuration.

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.

Genius bus
GE Fanuc’s distributed network of intelligent I/O blocks.

GE Control System Toolbox

A Windows-based software package used to configure and perform diagnostics on
controllers and drives.

ground

An electrical path designed to disperse high-voltage electrical spikes, usually by
routing them to the earth.

grounding electrode

A conductor or group of conductors in intimate contact with the earth for the purpose
of providing a connection with ground.

jacket

The outermost layer of insulating material of a cable or conductor.

hardware (hard) reset

Reset generated by a hardware device, such as a pushbutton, 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 cammohanged. Originally, the
term was used to describectionality that was built into the circuitry (the wires) of
a device. Now, the teralso is used to describe constants built into software.

health

A term that defines whether the drive is functioning as expected.
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heartbeat

Also know as SQE (signal quality error), atest between the transceiver and data
terminal equipment to check that the transceiver is still functioning.
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.

IEEE

Institute of Electrical and Electronic Engineers. A United States-based society that
develops for electrical and electronic standards.

IGBT

Insulated-gate bipolar transistor.

initialize

To set values (addresses, counters, registers, and such) to a beginning value before
the rest of the processing.

Intelligent Part Number
See IPN.

inverter

A device for converting direct current into alternating current.

I/O

Input/output. Data flow into and out of a device, or the term for input/output
interfaces.

IPN

Intelligent part number. An alphanumeric part number for Innovation Series drivesin
which the number structure and characters define the drive configuration and
application.

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.

keypad

See Drive Diagnostic Interface.

LAN

Local areanetwork. A communications link that enables attached devices to
communicate with each other over alimited geographical area. A typical LAN
consists of peripheral devices and controllers contained in the same building, and
often on the same floor.
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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.

line reactor, ac

A device (such as a coil, winding, or conductor of small resistance) used to introduce
reactance into an alternating-current circuit. The purposeis to reduce system
harmonics and protect against utility switching transients from the switching of ac
power factor correction capacitors or other line transients

m
Milli. Alphabetic symbol for 1 thousandth.

M
Mega. Alphabetic symbol for 1million.

MB
Megabyte. 220 or 1,048,576 bytes.

Mb
Megabit. 220 or 1,048,576 hits.

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.

NEC

National Electrical Codell. Electrical safety guidelines developed by the National
Fire Protection Association and adopted as a standard by the American National
Standards Institute (ANSI).
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NEMA

National Electrical Manufacturers Association. An organization that develops
standards for the electrical manufacturing industry.

network

A data communication system that links two or more computers and peripheral
devices.

noise

Electrical surges, spikes, or transients on transmission lines. Noise can cause slow or
immediate damage to sensitive electronic equipment.

non-regenerative
See regenerative.

OSHA

Occupational and Safety Health Act. A federal job safety law, passed by the United
States Congress, to prevent employees from being injured or contracting diseasesin
the course of their employment.

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.

pattern

Application firmware specific to each drive type, and represented by the first part of
theintelligent part number (see IPN.) For example, the pattern ACDCF-G isfor an
ac drive, specifically a dc-fed inverter, used for general industry applications.

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.

power loss
Ratio of power absorbed to power delivered. Also called watt |oss.

psi

Pounds per square inch. A measure of air pressure.

6 ¢ Glossary of Terms

Innovation Series Low Voltage Drives GEH-6388



PVC
Polyvinylchloride. A type of plastic used for cable jackets and wire insulation.

PWM

Pulse-width modulation. Pulse-time modulation in which the value of each
instantaneous sample of the modulating wave is caused to modulate the duration of
the pulse. Also called pulse-duration modulation.

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 knowrfemsale connector.

regenerative

Ability of a drive to return power from the motor armature to the ac line. Creates a
braking effect on the motor.

renewal parts listing

TheRenewal PartsList (or Quotation) is a document that lists the parts of a complete
system. This list applies specifically to the equipment furnished on a customer’s
particular application (requisition) at the time of shipment. The document, provided
per contract specifications, includes part numbers and descriptions, quantity used,
recommended spares to keep onhand, and normal delivery cycle for obtaining each
part.

requisition

A written request to buy something. GE assigns a unique number to each customer
requisition, which is then used to identify that equipment configuration with that
particular customer request or order.

safety ground

Seeequipment grounding conductor.

shield

A conductive sheath (usually metallic) applied over the insulation of a conductor or
conductors. Seshielding.

shielded cable

Cable surrounded by a separate conductor (the shield) intended to minimize the noise
effects of internal or external electrical circuits.

shielding

Use of a conducting barrier between a potentially disturbing noise source and
sensitive circuitry. Shields are used to protect cables (data and power) and electronic
circuits. They may be in the form of metal barriers, enclosures, or wrappings around
source circuits and receiving circuits.
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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 init.

software (soft) reset

Reset initiated by software input, rather than by a hardware device. Activated by a
serial input.

terminal board

A type of 1/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.

terminator

A resistor that reflects cable signals. On coaxial cable bus networks, aterminator is
installed at each end of the cable, with one end requiring ground connection.

toolbox
See control system toolbox.

torque

Any force that acts to produce rotation. The measured ability of arotating part, such
as agear or shaft. Units of torque include the foot-pound (or pound-foot), inch-
pound, the dyne-centimeter, and the Newton-meter.

twisted-pair cable

Cable consisting of pairs of copper wire, surrounded by an insulator, and twisted
together in a manner that reduces capacitance.

watt loss

See power loss.

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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Index

A

ac input, 4-3
ACCBN-A, 1-4, 1-5
ACCBR-A, 1-4,1-5
ACDCF-G, 1-4, 1-5
ACDCF-S, 14, 1-5
ACDCF-V, 1-4, 1-5
ADF, 3-4, 6-6
dc bus, 2-5, 3-4, 6-2, 6-6—6-7, 6-26
ADS, 3-2, 3-4, 6-6
airflow, 2-4, 2-8-2-12, 2-14, 2-16
ALSA, 4-3
ATBA, 3-6, 6-6
autotune, 6-17
auxiliary device feeder, 3-4

C

cable
conduit, 3-1-3-2, 3-7, 3-9, A-4, B-2, B-3
cabling, 1-5, 3-1, 3-2, 3-7, 3-9, 3-10
control power, 3-2, 3-4, 3-5, 6-2, 6-6
grounding, 2-5, 3-6, 4-2
metal-clad, 3-7
power, 1-4, 2-4, 3-1, 3-2, 3-4, 3-5, 3-7, 3-8, 4-1, 4-3—
4-5
shields, 3-6
CCOM, 3-2, 3-6, B-2
CE Mark, 3-2, 3-9
cell test, 6-20, 6-26, 6-27
Trend Recorder, 6-27, 6-28, E-14
clearance, 2-2, 2-4, B-3
commissioning, 6-1, 6-4, 6-8, 6-17, 6-20, 6-24, 6-29,
E-7, E-30
autotune, 6-17
cell test, 6-20, 6-26, 6-27
pattern, 1-4, 6-2, 6-8, 6-11-6-13, 6-22, E-3, E-7,
E-10, E-19, E-22
simulator, 6-25, 6-26
startup, 6-1, 6-4, 6-8, 6-17, 6-20, 6-24, 6-29
toolbox, 6-1, 6-4, 6-8, 6-17, 6-20, 6-24, 6-29,
E-7, E-30
tuneup, 6-1, 6-20, 6-29
wizards, 6-8, 6-17, 6-20, 6-22, 6-24—6-25, 6-29, E-13,
E-30
conduit, 3-1, 3-2, 3-7, 3-9, A-4, B-2, B-3
configuration, 3-4, 3-7, 3-8, 6-6, 6-8, 6-10, 6-11, A-5,
E-5, E-9-E-11, E-19

connections, 2-5, 3-1, 3-2, 3-10

ATBA, 3-6, 6-6
control power, 2-5, 3-1, 3-2, 3-4, 3-5, 3-10, 6-2, 6-6

ADF, 3-4, 6-6

dc disconnect;, 3-4

ADS, 3-2, 3-4, 6-6

auxiliary device feeder, 3-4

CPT, 3-4, 6-6

dc bus, 2-5, 3-4, 6-2, 6-6, 6-7, 6-26

dc disconnect, 3-4

disconnect, 3-2, 3-4

fusing, 3-4
control rack

ATBA, 3-6, 6-6
Control System Solutions, 6-9, 6-11, 6-13, 6-27
Control System Toolbox, 1-1, 6-2, 6-8, E-1
CPT, 3-4, 6-6

D

damage, 2-1-2-3, 2-5, 3-4, 3-9, 4-2, 4-3
dc bus, 2-5, 3-4, 6-2, 6-6—6-7, 6-26
dc-fed inverter, 1-4, 3-4
DDI
keypad, 3-9, 6-13, 6-15, 6-17-6-20, 6-29, E-7, E-9,
E-16, E-18, E-22, E-29
dimensions, 2-4, 2-7, A-4
disconnect, 3-2, 3-4
download
flash, 6-11, 6-13, E-16, E-22
drawings
elementary, 1-5, 3-1, 6-3, 6-11, 6-24, A-1, A-3-A-5
layout, 2-1, 3-1, 3-3, 6-2, A-3, A-4
outline, 1-5, 2-1, 2-4, A-1, A-4
requisition, 1-5, 2-1, 2-3, 2-4, 3-4, 3-6, A-1-A-5
drive, 1-1
dc-fed inverter, 1-4, 3-4
frame, 1-4, 2-1
intelligent part number (IPN), 1-4, 6-2, 6-11, A-3, E-3
inverter, 1-4, 2-8, 6-2, 6-29
lineup, 1-1, 1-4, 2-1, 2-4, 2-5, 2-7, 3-4, 3-6, 6-20, A-2
pattern, 1-4, 6-2, 6-8, 6-11-6-13, 6-22, E-3, E-7,
E-10, E-19, E-22, E-30
regenerative source, 2-9, 2-11
source, 1-4, 4-4-4-6, 6-2
non-regenerative, 1-4, 2-9, 2-16
line filter, 4-4—4-6
reactor, line, 3-2, 3-4, 4-3, 4-6, 4-7
Drive Diagnostic Interface, 3-9, 6-17, E-9, E-16, E-18
DSPX, 6-7, 6-20, E-10
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Index—continued

E intelligent part number, 1-4, 6-2, 6-11, A-3
inverter, 1-4, 2-8, 6-2, 6-29
elementary, 1-5, 3-1, 6-3, 6-11, 6-24, A-1, A-3—A-5 IPN, 6-2, 6-11, A-3, E-3
£ isolation transformer, 3-6, 4-5
files K
fi|£|:rb’46ilo’ 6-11, 6-13, 6-20, 6-25, E-2, E-7, E-9 keypad, 3-9, 6-13, 6-15, 6-17—6-20, 6-29, E-7, E-0,
P E-18, E-22, E-23, E-29
firmware (pattern), 1-4, 1-5, 6-2, 6-8, 6-11-6-13, 6-15,
6-17, A-3, E-16, E-22 L
flash, 6-11, 6-13, E-16, E-22
frame, 1-4, 2-1 layout, 2-1, 3-1, 3-3, 6-2, A-3, A-4
fusing, 3-4 LEDs, 6-6—6-8
lifting, 2-1, 2-3, 2-4
G line filter, 4-4—4-6

ground brush, 4-2 lineup, 1-1, 1-4, 2-1, 2-2, 2-4, 2-7, 3-4-3-6, 6-20, A-2

motor, 4-2 M
grounding, 2-5, 3-6, 4-2
CCOM, 3-2, 3-6, B-2 metal-clad, 3-7
motor, 1-4, 3-2, 4-2, 6-20, 6-26, 6-29, A-4, A-6
H connections, 2-5, 3-1, 3-2, 3-10

ground brush, 4-2
tachometer, 4-2
mounting requirements, 2-1, 2-4, 2-7, 3-7, 4-1

handling, 1-1, 1-5, B-2
lifting, 2-1, 2-3, 2-4

heat loss, 2-4, 2-8 airflow, 2-4, 2-8-2-12, 2-14, 2-16
help, 1-2, 3-7, 6-3, 6-8, 6-28, E-10, E-17 clearance, 2.2, 2.4, B3

Trend Recorder, E-14, E-27 dimensions, 2-4, 2-7, A-4

heat loss, 2-4, 2-8

/ layout, 2-1, 3-1, 3-3, 6-2, A-3, A-4
110, 3-1, 3-7, 3-9, A-6 weight, 2-2, 2-4, A-4

ATBA, 3-6, 6-6

connections, 2-5, 3-1, 3-2, 3-10 N

terminal board, 3-1, 3-2, 3-6, A-4

. . non-regenerative source, 1-4, 2-9, 2-16
installation, 1-2, 1-3, 1-5, 2-1, 2-4, 3-1, 3-6, A-1 line filter, 4-4—4-6

cabling, 1-5, 3-1, 3-2, 3-7, 3-9-3-10
conduit, 3-1, 3-2, 3-7, 3-9, A-4, B-2, B-3 o)
heat loss, 2-4, 2-8
lifting, 2-1, 2-3, 2-4 outline, 1-5, 2-1, 2-4, A-1, A-4
mounting requirements, 2-1, 2-4, 2-7, 3-7, 4-1

airflow, 2-4, 2-8-2-12, 2-14, 2-16

clearance, 2-2, 2-4, B-3

dimensions, 2-4, 2-7, A-4

heat loss, 2-4, 2-8

layout, 2-1, 3-1, 3-3, 6-2, A-3, A-4

weight, 2-2, 2-4, A-4
safety ground, 6-26
unpacking, 2-3
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Index—continued

P
parameters, E-9, E-11, E-18-E-19, E-23, E-25, E-27

pattern, 1-4, 6-2, 6-8, 6-11-6-13, 6-22, E-3, E-7, E-10,

E-19, E-22, E-30
.icb, 6-10-6-11, 6-13, 6-20, 6-25, E-2, E-7, E-9
ACCBN-A, 1-4, 1-5
ACDCF-G, 14, 1-5
ACDCF-S, 1-4, 1-5
ACDCF-V, 1-4, 1-5
flash, 6-11, 6-13, E-16, E-22
power, 1-4, 2-4, 3-1, 3-4, 3-5, 3-7, 3-8, 4-1, 4-3-4-5
ac input, 4-3
cabling, 1-5, 3-1, 3-2, 3-7, 3-9, 3-10
connections, 2-5, 3-1, 3-2, 3-10
LEDs, 6-6—6-8
line filter, 4-4—4-6
reactor line, 3-2, 3-4, 4-3, 4-6, 4-7
transformer, 3-4, 3-6, 3-7, 4-3, 4-5, 4-6
power bridge, 6-6
preventive maintenance, 4-2
processor, 6-7, 6-20, E-10

R

reactor
ALSA, 4-3
reactor, line, 3-2, 3-4, 4-3, 4-6—-4-7
regenerative source, 2-9, 2-11
renewal parts, 1-5
requisition, 1-5, 2-1, 2-3-2-4, 3-4, 3-6, A-1-A-4, A-2,
A-3-A-5
reset, 6-17—-6-18, 6-21, E-16, E-23

S

safety ground, 6-26

shields, 3-6

simulator, 6-25—6-26

source, 1-4, 2-9, 4-4—4-6, 6-2
non-regenerative
reactor, line, 3-2, 3-4, 4-3, 4-6-4-7

storage, 1-1, 1-5, 2-1

Summary View, 6-12, E-24

T

tachometer, 4-2

te

rminal board, 3-1, 3-2, 3-6, A-4

toobox
toolbox, 1-1, 6-2, 6-8, 6-9, 6-15, 6-18, 6-19, 6-27, E-1,

to

E-2, E-5, E-10, E-11, E-21, E-23, E-29
autotune, 6-17
configuration, 3-4, 3-7, 3-8, 6-6, 6-8, 6-10, 6-11, A-5,
E-5, E-9-E-11, E-19
Control System Solutions, 6-9, 6-11, 6-13, 6-27
help, 1-2, 3-7, 6-3, 6-8, 6-28, E-10, E-17
Summary View, 6-12, E-24
Trend Recorder, 6-27, 6-28, E-14, E-27
wizards, 6-8, 6-17, 6-20, 6-22, 6-24—6-25, 6-29,
E-13, E-30
cell test, 6-20, 6-26—6-27
rque, 2-5

transformer, 3-4, 3-6, 3-7, 4-3, 4-5, 4-6
Trend Recorder, 6-27, 6-28, E-14, E-27

tu

U

help, 1-2, 3-7, 6-3, 6-8, 6-28, E-10, E-17
neup, 6-1, 6-20, 6-29

unpacking, 2-3

w
weight, 2-2, 2-4, A-4

Wi

zards, 6-8, 6-17, 6-20, 6-22, 6-24—6-25, 6-29, E-13,
E-30

autotune, 6-17

cell test, 6-20, 6-26—6-27

tuneup, 6-1, 6-20, 6-29
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