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These instructions do not purport to cover all details or variations in eguipment, 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
sufficientlyfor the purchaser’s pyose the mattershould be referred to & Industial Control Systems.

Thisdocumenm contains poprietaryinformation of Genera Electric Conpany, USA and isfurnished b its cusomer solelyto assst that
customer irthe ingallation, testirg, operaton, and/or maintenance dthe equiprent described Thisdocument kall not be reoroduced in
wholeor in part nor shall its conénts bedisclosedo anythird party without the writen approvd of GE Industiial Control Systems.

Safety Symbol Legend Functional Description
Indicates a procedure, practice, The IS200FCGE board (FCGE) provides signal
WARNING I condition, or statement that, if interfacing between the Load Commutated Inverter
not strictly observed, could re- (LCI) drive and he motor field exciter. The FC&E's
sult in personal injury or death. main functions are to:
Indicates a procedure, practice, * Relay cell gating conmands fran the LA’s
CAUTION condition, or statement that, if procesor baard to the eciter

not strictly observed, could re-
sult in damage to or destruction
of equipment.

Conditionvoltage ard current feedad signals
from the eciter bridge o the LA progessor
board

The FCGE resides imVMEDbus rak inside the
LClI’s contol cabinet.

Note Indicatesan essential or important proce-
dure, practice, condition, or statement.

Contents VMEbus Interface
Functional DesCription.........cccveeereeenerenenenenens 1 The FCGE ewironment consists of an FCGE board
VMEDUS INterface.......cooiveveiiieeee e, 1 andaVMEbus tost proceser. The FCGE is
System FUNCLIONS ........covveiieeiecie e 2 compatible with tle VM E (A24/D16) specification
Firing Commands...........ccovvveenrreeiene e 2 bothelectrically and plysicaly. (Seethe ANS/VITA
Exciter FeedbaCk/Status..........cocevveveereereeieieeieene 2 1-94 manud for VMEbusguidelines.)
Appl ication Data...ccccveciecricireecee e 3 All stardard VMEbus signalsare through theP1
I(i?jtilga?tgfable ......................................................... g connector to the VME bus badkplare (seeApplica-
T&pomts. ................................................................ 3 tion Data, Tgble 3_)The ECGE dgcodemostdthe
[/O CONNECLONS ... 3 24 adiress bits for internaladdressing.
Renewal/Warranty Replacement.............cc.......... 9 The FCGE nterfaces wih the host pocessor, other
How to Order aBoard.........ccoveeeveeeeeeeeeesersessresens 9 LCI boardsand the eciter through the P2 connec-
ONDOAId FITMWEIC ... eee e eeenaeas 9 tor (see Application Data, Table 4). The exciter
How to Replace aBoard...........ccccccueveveveececucnnne. 10 connets directly to the VMEDbs badkplane through

a 34pin ribbon @mnnector.
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System Functions

Timing
The FCGE has a system clock register to generate
firing commands and time stamping feedback

values. This circuit is an up counter clocked at 1/16
the VMEDbus clock rate.

Reset

The VMEDbus system reset signal 0SY SRST (pin P1-
C12) stsall of the FCGE'sregisters o their initial
values dring powerupor hardware reset.

Heartbeat

Onboad “heartbeat” circuity is enabled whethe
VMEDbus lost first writes b the FCGEIf the
heartleat is within design limits, the mard's green
Active LED is an (seeApplication Data, Figure 1).If
this hertbeat chedk fails, gating is disabled ad this
LED tums off.

Board Selftest

Most of the board finctions can be tested on
command fran the VMEbus host process The
selftests nclude loopbeack tests and the njection of
test signalsinto arelog signd paths.

Firing Commands

The FCGE ircludes driversfor six firing conmand
outputsto the eciter (seeApplication Data, Table
4). Each otput correspondsatoneof the six SCR
(silicon-contmolled rectifi er) cell strings in the exciter
bridge. Thesedrivers are cotrolled by the LCI
processer, which cantirn on up to six at one tne.

Exciter Feedback/Status

Current Feedback

The FCGE reeivesa currant feeadk signd that is
a camposite d output from current tragformers on
the paver bridge’s input phases A athC. The FCGE
sengs this signal differentially and caditions it at
an onlward VCI (voltage-controlled acillator),
prodwing curret feedad.

Voltage Feedback

The FCGE recekes sk anala voltage inputs an its
P2 connear (see Table 4) These ginals are
attenuatd in the exciter’'s power bride, which has
different comections for theac switch anddc bridge
configurations (se Tablke 1). The FCGESsix VCOs

condition hese inputsto producevoltage feedbad.

Table 1. Exciter Connections for Voltage

Feedback to the FCGE

FCGE's P2 AC Bridge DC Bridge
Connector Pin Connecti on Connecti on
A20 Input Phase A Input Phase A
A25 Input Phase B Input Phase B
A22 Input Phase C Input Phase C
A21 Output Phase A DC + Output
A24 Output Phase B DC - Output
A23 Output Phase C Not connected

Cell Conduction Status

The FCGE detects cell conduction using asimple
voltage-based comparator. The board differentialy
senses input of the voltage across each cdll. It
compares this voltage feedback (see Table 1) to a
nominal value, and sets a latch if voltage is detected.

Shorted/Open Cell Detection

The FCGE detectsif acell in the ac exciter bridge is
either shorted or open by checking current feedback
input. If acomponent of current is at fundamental
frequency, the FCGE sets a protective signal.

Ground Fault Detection

The FCGE detects ground faults from the dc exciter
by checking whether the dc voltage is centered on
ground potential. If detected, the FCGE setsa
protective signal.

Ribbon Cable Status

When the ribbon cable between VM Ebus backplane
and the exciter is connected, FCGE pin P2-Allis
low (at logic 0). The FCGE monitors thisinput. If
the voltage is above common, the FCGE sets the
status feedback signal to the host processor, indicat-
ing that the cableis disconnected.
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Application Data

Gating Disable

Any of the following signals disables gate firing:
* VMEbus system reset signal low (pin P1-C12)
» Kill gating signal low (pin P2-C4)

* VMEbussignal 0SY SFAIL low (pin P1-C10)

* Open callector signal OTRIPFLT low (pin P2-
C3)

» Heartbesat times out and pulls OKILL_O low (pin
P2-C4)

* Power removed from the customer CTLN1 line
(see Note)

Note

Existing drive productshavea 24V dc
hardwareloop CTLN1 to block gating of
cells, independent of the host processor.
The FCGE receivesthisvoltageasa5V
dcinput signal CTRLN2 (pin P2-A4.)

Indicators

The board front (see Figures 1 and 2) contains two
green LEDs:

* IMOK (DS1) blirks o indicate “I am okay” — it
has @ssal sdlftest and is functioning correctly.

* ACTIVE (DS2 is on solid when conmunicating
with the LA processa board.

Testpoints

The FCGE includes the testpts listed and defied
in Table 2 Most of these can be accesseal from the
boad front (see Figure 1)

I/O Connectors

The FCGE contas two 96-pin VMEbus conneotrs
(see Fjure 2):

e P1 fa standad VMEDbusI/O (se Table 3)

» P2 forl/O interfacing with the hast proaessor,
other LCI boards, ad the exciter (see Tdle 4).

Two 20-pin ribban cable connecors, TSTP1 and
TSP2 are for factory test only.

O Mok
':: O ACTIVE
LEDs

VCSS1
VCSS2
VCSS3
VCSS4
VCSS5
VCSS6
VCSS7
VCA
VAB
VBC
OFC4
OFC5
OFC6
DCOM

0000000000000 D]

Testpoints

VOUT
GVOLTS
EI60HZ
OFC1
OFC2
OFC3
OFC4
OFC5
OFC6
DCOM

0000000000000« O]

Figure 1. FCGE Board

Front Panel
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Figure 2. FCGE Board Layout
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Table 2. Testpoints

Name Nomenclature | Description
TP1 VCSS3 Cell state sensor #3: 0 for blocking (attenuated 6-to-1).
TP2 VCSS5 Cell state sensor #5: 0 for blocking (attenuated 2-to-1).
TP3 VCSS7 Cell state sensor #7: 0 for blocking (attenuated 2-to-5).
TP4 VCSS1 Cell state sensor #1: 0 for blocking (attenuated 4-to-1).
TP5 VCSS4 Cell state sensor #4: 0 for blocking (attenuated 4-to-3).
TP6 VCSS6 Cell state sensor #6: 0 for blocking (attenuated 6-to-3).
TP7 VCSS2 Cell state sensor #2: 0 for blocking (attenuated 2-to-3).
TP8 VCA Bridge line-to-line source voltage, attenuated.
TP9 VAB Bridge line-to-line source voltage, attenuated.
TP10 VBC Bridge line-to-line source voltage, attenuated.
TP11 VOUT Dc exciter: bridge dc link voltage, attenuated.

Ac exciter: bridge line-to-line load voltage, attenuated.
TP12 VCBR Vbc with reconstruction.
TP13 DCOM Power digital common (return for P5 & P28).
TP14 ACOM Power analog common (return for P15 and N15).
TP15 VBAR Vab with reconstruction.
TP16 VACR Vca with reconstruction.
TP17 1A Exciter current feedback, scaled.
TP18 IC Not used.
TP19 IFB Rectified exciter phase current feedback, scaled.
TP20* | OTRIPFLT 0 indicates trip breaker command (from exciter or LCI’s cell gating driver boards).
TP21* | OKILLG 0 indicates kill gating requested (from exciter or LCI’s cell gating driver boards).
TP22* | OSYSRST 0 resets rack.
TP23* | OSYSFAIL 0 causes system failure indication.
TP24* | OSWRRST 0 resets selected board functions via hardware control register.
TP25 B Phase B current (constructed from la & Ic).
TP26 GVOLTS Ground fault level.
TP27 EI60HZ Current unbalance level.
TP28 OFC1 0 indicate firing bridge leg 1.
TP29 OFC2 0 indicates firing bridge leg 2.
TP30 OFC4 0 indicates firing bridge leg 4.
TP31 OFC5 0 indicates firing bridge leg 5.
TP32 OFC6 0 indicates firing bridge leg 6.
TP33 OFC3 0 indicates firing bridge leg 3.
TP34* | PU4 0 disables gating at hardware level.

* Not accessible from board front.
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Table 3. Connector P1, Standard VMEbus I/0

Pin No. 110 Nomenclature Definition

Al - A8 Bidir. DO - D7 Data bus lines 0 through 7.

A9, All, A15, Power DCOM Digital common.

Al7, A19

A10 _ SYSCLK System clock (not connected).

Al2 Input 0DS1 Data strobe 0.

Al13 Input 0DSO0 Data strobe 1.

Al4 Input OWRITE Logic high indicates a read operation; logic low indicates a write.
Al6 Output ODTACK Data transfer acknowledge.

Al8 _ 0AS Address strobe (not connected).

A20 Input OIACK Interrupt acknowledge.

A21, A22 —_— OIACKI_O Interrupt acknowledge in/out. (Tied together, not connected.)
A23 Input AM4 Address modifier bit 4.

A24 — A30 Bidir. A7 - Al Address lines 7 through.

A3l —_— N12 Power —12 V dc (not connected).

A32 Power P5 +5Vdc.

B1 —_— 0BBSY Bus busy (not connected).

B2 —_— OBCLR Bus clear (not connected).

B3 —_— OACFAIL Ac power failure (not connected).

B4, B5 _— 0BGOI_O Bus grant 0 in/out. (Tied together, not connected.)
B6, B7 _— 0BG1l_O Bus grant 1 in/out. (Tied together, not connected.)
B8, B9 _ 0BG2I_O Bus grant 2 in/out. (Tied together, not connected.)
B10, B11 _— 0BG3I_O Bus grant 3 in/out. (Tied together, not connected.)
B12 - B15 e OBRO — OBR3 Bus request (not connected).

B16 — B19 Input AMO — AM3 Address modifier, lines 0 through 3.

B20, B23 Power DCOM Digital common.

B21 e SERCLK Serial clock (not connected).

B22 e SERDAT Serial data (not connected).

B24 — B30 e IRQ7 — IRQ1 Interrupt request lines 7 through 1 (not connected).
B31 e P5STDBY +5 V dc line for battery-backup needs (not connected).
B32 Power P5 +5Vdc.

Cl-C8 Bidir. D8 — D15 Data bus lines 8 through 15.

C9 Power DCOM Digital common.

C10 Input OSYSFAIL System failure detection — disables firing.

Cl1 _ OBERR Bus error (not connected).

C12 Input OSYSRST VME system reset.

C13 Input OLWORD Long word signal for data selection.

Cl4 Input 0AM5 Address modifier bit 5.

C15-C30 Bidir. A23 — A8 Address bus lines 23 through 8.

C31 _ P12 +12 V dc power (not connected).

C32 Power P5 +5Vdc.
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Table 4. Connector P2, I/0 with LCI Boards and Exciter

Pin No. I/O Nomenclature Definition

Al, A2, A7 Power DCOM Digital common (P5 and P24 return).

A3, A8, A9, Al12, Al4, | —- _— Not connected.

Al5, A26 — A28

A4 Input CTRLN2 Indicates removal of power — disables firing.
A5 Input SLOTID1 Slot identification 1.

A6 Input SLOTID2 Slot identification 2.

Al10 Power ACOM Analog common.

All Input JV1_CHK 0 = cable plugged-in check.

A13 Power P15 +15 V dc.

Al6 Power N15 -15V dc.

Al7, A18 Output DA1, DA2 Digital-to-analog no. 1 and 2 outputs.
Al19 Output MASKCHG 0 = firing mask change.

A20 Input ATT1 Attenuated voltage signal 1, from exciter.
A21 Input ATT4 Attenuated voltage signal 4, from exciter.
A22 Input ATT3 Attenuated voltage signal 3, from exciter.
A23 Input ATT6 Attenuated voltage signal 6, from exciter.
A24 Input ATTS Attenuated voltage signal 5, from exciter.
A25 Input ATT2 Attenuated voltage signal 2, from exciter.
A29 Input EIFBKP Exciter current feedback, phase positive.
A30 Input EIFBKN Exciter current feedback, phase negative.
A3l Input ICP Exciter current feedback, phase positive.
A32 Input ICN Exciter current feedback, phase negative.
B1, B13, 32 Power P5 +5Vdc.

B2, B12, B22, B31 Power DCOM Digital common.

B3 -B11,B14-B21, | —- _ Not connected.

B23 - B30

C1 Bidir. ID_DATA Board identification.

Cc2 Input 16MHZP 16 MHz clock signal.

C3 Output OTRIPFLT 0 = trip fault (trips load contactor).

C4 Bidir. OKILLG 0 = kill gating (disables firing).

C5 Power DCOM Digital common.

C6 Input SLOTID3 Slot 3 identification.

Cc7 Input SLOTID4 Slot 4 identification.

C8 Input SLOTID5 Slot 5 identification.

C9, C11, C12, C14, _ _ Not connected.

C15, C32

C10, C16 Power ACOM Analog common.

C13 Power P24 24V dc.
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Table 4. Connector P2, I/0 with LCI Boards and Exciter — Continued
Pin No. I/O Nomenclature Definition
C17,C18 Output DAS3, DA4 Digital-to-analog no. 3 and 4 outputs.
C19 Output NZFM 1 = non-zero firing mask.
C20, C24, C26, C28, Power ECOM Common to exciter for P28/SIG1 — 6.
C30
cz1 Output SIG1 Firing pulse signal 1, to exciter.
Cc23 Output SIG4 Firing pulse signal 4, to exciter.
C25 Output SIG3 Firing pulse signal 3, to exciter.
c27 Output SIG6 Firing pulse signal 6, to exciter.
C29 Output SIG2 Firing pulse signal 2, to exciter.
C31 Output SIG5 Firing pulse signal 5, to exciter.
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Renewal/Warranty Replacement

How to Order a Board

When ordering areplacement board for a GE drive,
you need to know:

» How to accurately identify the part

 |f the part is under warranty

* How to place the order

Thisinformation helps ensure that GE can process
the order accurately and as soon as possible.
Board Identification

A printed wiring board is identified by an alphanu-
meric part (catalog) number located near its edge.
Figure 3 explains the structure of the part number.

The board’sdinctional acrorym, shown inFigure 3,
nomally is basel on the board description, or
name. For exaple, the FCGE board isdescrbed as
theLCI Control and Gating-Exciter board.

IS 200 FCGEH#AAA
L Artwork revision?!
Functional revision?
Functional revision?

Group (variation)?

— Functional acronym

L— Assembly level*

— Manufacturer (DS & IS for GE in Salem, VA)

1Backward compatible

°Not backward compatible

3G = normal coating; H = conformal coating

4200 indicates a base-level board; 215 indicates a
higher-level assembly or added components (such
as PROM)

Figure 3. Board Part Number Conventions

Warranty Terms

The GE Terms and Conditions brochure dtails
product warranty information, including war ranty
period andpartsand service coverage. The
brochureisincluded with cstomer documentation.
It may be obtaind separatgl from the nearest GE
Sales Office or authorized GE Sales Reesentatie.

Placing the Order

Partsstill under warranty may be obéineddirectly
from the factory:

GE Industrial Control $stans
Product Serice Ergineering
1501 Roanke Blvd.

Salen, VA 24153-6492 USA
Phone 001-540-387-7595
Fax: 001-540-387-8606

Renewals (spares or those rot under warranty)
should beordered ly contacting thenearest GE
Sales or Sewice Office. Be surreto include:

e Complete @rt number and dscription
» Drive serd number

+ Drive Material Li$ number

Note

All digitsare important when ordering or
replacing any board.

Thefactory may substitute later versions
of boards based on availability and design
enhancements. However, GE Industrial
Control Systems ensures backward com-
patibility of replacement boards.

Onboard Firmware

Each new FCGEdard is shipped wih the applica-
ble firmware alreag installed. The ontoard
EEPROM containing this finwareis notintended
for removal or prggramming in the field.If the
FCGE fails because of faware or EEPROM
problems, or if an upgrack is needed, e boardmust
be eplaced.

Renewal/Warranty Replacement « 9
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How to Replace the Board

Handling Precautions

CAUTION

To prevent component damage caused by
static electricity, treat all boardswith
static sensitive handling techniques.

Printed wiring boards may contain static-sensitive
components. Therefore, GE ships al replacement

boardsin antistatic bags. Use the following guide-
lines when handling boards:

1. Store boardsin antistatic bags or boxes.
2. Useagrounding strap when handling boards or
board components.

Replacement Procedures

WARNING I

To prevent eectric shock, turn off power to
the board, then test to verify that no power
existsin the board beforetouching it or any
connected circuits.

CAUTION

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

Remove the board from the VME rack asfollows:

1. Make sure that the drive in which the board
resides has been deenergized.

2. Open thedrive’s cabinet door. Usgeaquipment
despgned for hgh voltages test ary electrica
circuits befor e touching them to ersure hat
powe is off.

3. Carefully remove the boat from the ick, as
follows:

a. Loosenthescrews at the top drbottan of
the oard, near the lpard g ector tabs (The
scravs are eptive in the bard front and
should not kb removed.)

b. Unseathe bard by raising theegector tab.
c. Using bothhands,gently pull the loard from
the VMEbus rag.
Install thenew (replacenent) bard in the rak as
follows:
1. Slide the bard into the correct dot in the rak.

CAUTION

Because VME boardsarekeyed for specific
rack dots, inserting the FCGE into the
wrong slot can damage the electronics.

2. Begin setting the bard by firmly pressig the
top and bottom of the bard at the same time with
your thumbs.

3. Finish ®ating theboard n the slot by starting
and ten tightening the screwsat the top and
bottam of the lward Tighten the screws evenly
to ensure hat the board is sated squarely.

&8

Issue date: 1998-01-02
0 1998 by General Electric Company, USA.
All rights reserved.

GE Industrial
Control Systems
General Electric Company
Industrial Systems
1501 Roanoke Blvd.

Salem, VA 24153-6492 USA
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