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TS8

three phase
bridge converter
(2 TSB required)

GENERAL PESCRIPIION

1. Standard capacitor values are .15 ~F .. 221lF
and .30 JlF I 1500Y.

2. Slandard resistor value Is 35 n I 20 watt.
3. Specify 240,520 or 630 Yac MOY's.
4. Maling plug Is AMP P.N. 1·480700·0.
5. Material Is .093 in. thick G10 opoxv-qtass.
6. Creepage distances exceed .40 in. lor opur auou

to 600 Vac as specified In UL·508.

CIRCUIT BOARD DIMENSIONS
MODEL I Lx W x H I MTG CTRS

three phase
bridge converter
(1 TSB required)

TSB·lT·Ol 2.5Ox5.00x1.20 l.00x4.53
TS8-2T·Ol 4.40x5.00xl.2O 3.80)(4.53

TS8-3/6T·02 7.50x5.00xl.20 6.75x4.53
TS8-6112T·l·2 7.50x6.00x1.20 6.75x5.00 SINGLE BOARD CONNECTORlZED

-. SNUBBER CIRCUITS
Approval. 001&

dnlwn: Ijb 4-21·87

Drawing No.rev. web I 2·10·88 E251REV. 2-10·86: ADD
TS8-6/12T·2·1
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REVISIONS 0
PART DESCRIPTION REV I DESCRIPTION I DATE I APPD. •••
Ut lM224N Jl c:onn9CIs 10J6 A IAdd A19 Rnd A20. thBngQ Alia 1,Ok I 8-9-91 I lib ~
U2 MC3407~P on FCOO3100SCR r-,
CRI lN270 Ilringboatd

CR2.cA4 IN9148 Jl 5 + Es
CA5 lN914B t~J +~? )-------H+12 ..-------------::...:...-=.L------<.t-.-------------1J'CRG tN914B 1 J:t.. r - - - - -- - .-- - - I 1~12 :;
ANI 750-103·R6IlK COM 11 q' .lOll I ANI r ~c=J 4 2 4 ~
AN2 750·IOl-R22K ~ 7 l2.q 68k I~ Generalor I' I - I

750-a:l·A41K ~ I I Voilago , 2 ~r---lll 3 UI t
AN3 El + 5 1 ~o I I 9 Signal I'~ + 11 rAI 93p·R2K ~17~1- I Ampliller .--_!.1 D

'I" _ .. ...L . ... .I: 8 Signal cAll AN60~.66K t· Cll TOISI' ' . 9 Rectlller ~:Z:CR2 :
RI2 RNGO·4.75K i - 6 ~:I ,
RI3 RN60·TBDk (2) E +5 "., 101 Ul - UI 14 ~
RI4 AN60-2.67K ~I,O + 12 + CD
A15' AN60·20.0K ~ ~ '- .S 4,75k TBD 5· lEts
AIG AN60·15IlK 5 " .~ AI2 All

AI7 RN60·TDDk (4) SIOHI ~ '- Gale Delay Cmd , -----I-----.j'-;:::-:=-:=-;---------------\----"l
AB RN60-a06K (8 ~ 5 6.65k f- l! r I ~

I. ;j.' A11 a AN2 .. 7 SummingAmpliller _ 6RIg RN60·53,6I( ~ -L1"'22ii'-' ~ 7
:l '~r I III 5R20 RN60·mO 8 ; 2.211 I I HO,'1Il 2 I RN3 I +

Cl ECSFI6EIOi r~ I I Il 47K
, 1- I CI3 I IC2 ECSFI6E2A2 ;~ C2 I 9 I I

Cl ECSFI6E22 t 5) ; rf53.6kl- - U2 8 6 c=J~5!-----_---1'
CII-C13 MKS02·.0151' '. j I R19 I I 10 + I I
JI 103183-8 ~ i~ 2 1,--,111 4 1 13 .12 CR6~:S-=r:» '. fL-lTT .12 !;-I-"-----,~:! \~ 2.67k I I I 2 . 4 I
1. Generator control connections 10FCO~61 ~O tiriny t.; V R14 .011;11 +5 6 I Is 7 ~I I B ) + U2 Delay

board Jack J3: To Inhibit generator excrtancn, J " I I '- _ _ 11 Slop
connectpin5(P)topln8(com). Toenable 'j C12 I I CD RI Um~.r
generalor exdtatlon, disconnect pin 5 from pin 8. 1 Ovorvollag8 .,2)---1£-1 [) ~

2. SelLA s~ . Inhbil I I ' BIAS

1
5na~I~:'::~ 6 0 ~ 6 - .7 :I I I .•R(3{koh;i 0.0 .442 536 1.30 2.80 3.92; 5 +112 6 U; - - I .. ~) _

3. Adlust BIAS pot lor95 Vrms zero speed generator , G) t12~ U2'4excitation with 480 V mains. Increase or decrease p :) Enabla-in 1/1 r::-::-:::-1 lA R20 0 12 + 0
excitation In proporllon 10mains voltage. ~ 19 _~~ rI''' I . ."-V

.:j CH) AIS ' ., EXCllallonBoosl4. Inslall A17 and CA5 for optional motoring elmenl}j CR4 ® 2211
control. 10 motor the generslor connect FCOG6100 Ti :1 " Enable·OUI 150k + I i lA
Jack J3·9 to +12V. Omit FCOG6100 resistor R2 ~ ~ RI6 g ."'.'''''__''''~YN .. C~I V 0

5. Excilsllon Boost circuu lncreasas generator l:ij" MolorinQCmd i Id ) 8.06k
excitation for about 3.0 second when lhyristor9 ---720/: A17Ir:;\ I:'R I' AI8
a19 enabled. A 16 determines the excitation " 0\::./ C 5/
boost lavsl, C3 del ermines Ihe excitation boost .....•...."will\IL"'Y ...
duration, NOTES(conl,) . Ver.7.24-92

7. FCOG6100 firing board parameters: p------...,.- ...~~-=:::::::::-:=:::=_=::--16. Ov&rVol1age Inhibit circuit prevents genera~or overvottaqa a. R2 ~ 1000. A4-A6 = 2000. R41 = 10.Ok. R42 = 23.7k, . ~~~
due 10exdtadon from PF correction capaators whon mains R43 •• 130k, R44 = 20.0 k, A52 = 249k. R53 omit, R64 omn. ~ ••..• ""
are dlsconnected with dl0 generator on- line , PP1 pgm #3 (Oo/2.bursl) T1 .. EP103 t (PREM). TV

' .. ASC STABILlI ,SERIALNOS, CUSI f113volue _.._.~ (k1)] b. Cut +12V trace to J6·19 and J3·S. dwn Ip 6·20·91 AUGMENTATION BOARD
1------1 Ra' --·~ •.-(kW--1 f117value (kill c. Jumper pads 11 and 14 of U9. l~r~"k~d~~I~__ -h;;;;;~==':":':'':''''p~;.n;J.''"'-:::=:1""9 .._-.. -~--- 1_ "'. ParI no 10109' no.

vcnece ... .(VI RIBvahlo ._ (kill 8. Far use with Torque Umit Board TlB·I: RI8 =12.lk, R20 =249k, 'SAB-4 E576
Fre q, (lIz) A20 val". . (kill) also make R43 -249k on FCOG61 00.

tp,

0.



6.11.3 ~!;;.,.21nclll:.c? .•~!-l.~...ControlLa r
~Customer provided ~ ..,.,-,,-.... ~
~

~
~ ~'
~

.30/lF 3

~ TSB-3-480,
~ -30-25-20
~ SNUBBER

480V ~ ~ BOARD
60 Hz

I ~:~

~
~-~ ~ L3

PUA A A~ A A . M233busbar
:"" .. " ... "3' "4'" 5" 6" ·1···2 .. · .. -, slack 3...

(3 pies)

M145-1A
Healsink
(3 plcs)~ ~31

~~ 3~----~
K2A K2B K2C ~

~

~T~'POWER ~'.'' .r+-i FACTOR· -,
COMPENSATION .

TBl ••
"~--------~------~gJ3
~

~
~,~

~~;;~~~,~ __~+~1~2-16
@~

1'>\:"--.=~;::;1' ~

~
~

ENABLE l
STATUS IG)

Jl 1 +A
2

FCOG6100 4
+8

THREE 5
PHASE 7

THYRISTOR 8 +C
FIRING
BOARD J2 1 -A2

4
-85

"'30 3

PL 1-1
PLl-2

PL2-1
PL2-2

PL3-1
PL3-2SIGHI 10

PL 1-3
PLl-4

PL1-3
PLl-4

7 -C PL1-3
8 PL1-dSETUP:

R2 =200 ohm
R4l = 10.0 k
R42 = 23.7 k
R43 = 249k
R44=20.0 k
R45 = 10.0 k
R52 =249 k
R53 omit
R640mit
PMn = EP1019C
Program #1

COM 11

EN:tIBLE 5

SAS-4
STAB Iurv

AUGMENT AriON
BOARD

SETUP:
Rl:2.Ck
R13 = i.30k
R18=12.1k
R20 = 22~Jo:120 Vac HI

120 Vac LO t-------,+~-------I: IJ4
~,,
~

CUSTOMER: International Wind Syslems
COHTROUER SETUP AND OPERATION Assy. P.N,: PCA-ASC-3x305-64-P3Z9-480-0.E602

1. Adjust BIAS polentlomeler 10.give 100 Vrms L-L generator voltage at zero speed.

2. Energize relay Kl to open K1A contact and enable thyristors at 1750 rpm. The
generntorwill self·excite and Increa:;e ~s voltage when speed exceeds 1800 rpm.

3. Select resistor value to give desired motoring current with MOTOR switch closed.

4. Enable status contacts close when thyristors are enabled.

CONNECTION DIAGRAM: AUTO SVNCHnCNOI)' ~
CONTROLLER 1

12-10-91 E602

-111-
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, , Genera urpose p ase , ~rinQ' Circuit
PART DESCRIPTION !:!.Q.IB

VI WC12M I. r or curreur ,igllnl inru, ,,,led n~ I 10give SIG III e • S.O Vde 'Nilh maxirrusn sign:1! ctln~fll.

U2 LM:l-40~,o.H-12
2. S'lIl!CI n~;> tor o'!5ired gnl~ dpby srmn. ~ consull I:lClory Jar recoouneuded

UJ ULN2oo~A del~y ~ngt8 limits for ~ Sllae~le
U4 EP1011A a Selecl n~:J lor desired q:lle dol:1y bias. ~(l"'ic;llion

US LM""9N
~. S~P.e1 n".., tor desired s(')lf·~lnrt lime.

U5 VAZ24N
V7 ~074P 5. S~If!CI n-iS lor df.l:Sired SOII.S'IClO lime.

ua MCl~05.38CP
6. raclory seled"d n46.

U9 MC1A077BCP -66)
ONI MAD 1109P 7. For 50 l tz, inslnll PlO in poSijions 2 nlld:l nlld cl.'1Ige nN2 10 150k
RNI MOPH031S3G

Select 1'\2 resisl:mce lor • 2~V conlrol volnge.AN2 MSPOaA03124G a.
• U:'3·16 = .30 when 9:1'ing is inhihiled

RN3 MSPOaA03473G - U3· 16 e '.5 wll<!fl g"ling is enabled(lypic:a1 voIlng'!S)
AN4 MSPOaAOl104G

AN5 MSP08A031S2G 9. S~'!CI pp 1 shur~~ as shown in dY<g.E 128. sheel I.

RN6 MSPOBA031 S4G (6) 10. For oil-board I"MSe lelerenc.s:
CA1·CR2 lN4746A(18V}/lN5241B(11Vl • inslnll R37·A39 and J5.
CPI·CP2 PC8-2 • orn~ R31·Fl:J:l and TI.

PPI 435704-8 11. Ji provKJed lor test relerenca irlOU1s(J711)Cl< mllins von"99 outpin signllls(Jro).
Jl-J2IPI.pZ 6405/3oC-11640S82·1
J3IP:J 3504:33-111·480706·0 12. r=or g~lill9 p,,,nl/'!led SCfls connect rCOIIUX60 ~u.m",y board vin c.,ble 10JR.

J4fP4 1'3509451:)50809- I
13. Mnke • 12'1 connections 10J3·4 Of 10J6-8 10 insl:1nllr ennbte SCA g~li"g.

JSlP5 1-350949-011-480763-0 TI'e inhihit si9",,1 is g"led by CK 1 10prevenl randomly n"/TOW 9,,'e poises
Pl·PS SOCKETS 350689·3 (24·18AWGl

J6IP6 10:'3311-51499568·4 14. 1'0' Iour-quadrant six· pulse 9.'ing:

J7A1P7M 640454·31640440·3 • CUi. 12V trace 10J6-19 ,,"d J:;'5 I:!belled 'Cul Trnca lor Bij'lOlm Operation.'
- connect Plo .12V 10ennbls -A' hridge.

Ji8/P75 350789·1I350766-1(oolional) • connect Plo COM 10p.n:1bie-8' hriUg9.
J8IPB 640456-8/&10440-8 • connect FCOl\UX60 board via ",,1>Ip.10JP.

J9/P9 640<156-81640440-8
IS. r:or lour-qunrtrnnt tluP.e-pul!<Oe gelling:

Jl0/PIO 640454·3/6547" -oo t 'CUi .12'1 Irnce 10J:J..5and J6-191:1bell"rj "Cur l rnce 1018iJ'()I~r Or"'''liOn.'
Ct·C2 4701lF SOV ECEAIHV4ilS • conned jum"e, JU I Irom U4·?8 10COM.

• eonnocr Plo + l~V 10eflilhle ~I\. '0 •• c scns.
C:'3 22~F 16V ECSF t 6E22 , connect r 10COM 10enable .". ·8. ·C scns.

C4·C5 2.2uF 16V ECSFI6E2R2
rnr lour qu;,dranl pol:uity Ir.msiliofl ini1iujf:IG.

CII-CI3 MKC4 10~~53V • illslnll Vg. RN6_ C29. C30 nnn n65.
C21·C26 Ml<s::l 5% 63V/1 OOV • CtJI traca from U9-3 10 + 12V l:tbeilp.d ·Cul T riles for t"o!;uily J musilicn Inhibil.·

C31·C:'l3 Fl<C:'l 5% 160V
r- 01 two-quadrnnt 12-~uIs9 g~li"g:17_
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