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S3INIITYH aaqqnug

N -1T-01 i i
By 3 BUTRRAT Lypiea Aoplications P.N. TSB-6/12T-2-1 '
= i} 1¢ . TSB
M1 .EQ{G_ 1 N 3
i R =
: A2 single phase v P3 J3 573 Co 7
' ac controller —\H =B H M6 : OPTIONAL
=X 350 MOV CONNECTION
> R C5 5 FOR SERIES R-C
Pt &1 P.N. TSB-2T-01 CIRCUITS
s § —>1 -T—fv\/v-—)H"?bj l
: M1 P |
Clyr i :
:' ™ P2 J2 R4 G4 o
iy c3) ¢ —>5 q:#._] | ON-BOARD JUMPER
? AN H M4 CONFIGURATION FOR
e c2|r —>3 THREE PHASE BRIDGE
: M2 AN >_G! A3 c3a M3 ﬂ' SHOWN
: C4 31 1
] '(_ A2 single way full bridge seml- l a ? |_ _ 3
H converter converter
— P10 B2 C2 i
i nuTﬁﬁ?nm TSB _95>G.l,,. EHFC;%EJ !
=4 .
: A 13| 1 3 1] 3 —>3
M1
5 ‘_231 0 Ri  C1 M1 ﬁE¥
; - —%}1)&!—T—«/v\r—akwﬂc;izr-1 ;
b, vl
- ve| b
P2 J2
Koy csE ¢ Ny [Z] TSB 6/127T-2-1
s c4 mEtm J 2 J3
] = 3 3 31 5
RS
A, £
P31 '@'—‘ | 11 3] 1| 3] 1} 3 JS gg three phase
=1 = li{. ﬂq TSB bfldg. converer
me | e K N Ej (1 TSB required)
A6 W L—-lhTSBmh three phase
three phase bridge converter
- W ac controller (2 TSB required) }|s i‘s
GENERAL DESCRIPTION CIRCUIT BOARD DIMENSIONS
1. Standard capacitor values are .15 pF, .22)F MODEL LxWxH MTG CTRS
and .30 pF / 1500V. TSB-1T-01 2.50%5.00x1.20 1.80x4.53
2. Standard resistor value Is 35 £2 / 20 wait. TSB-27-01 4.40%5.00x1.20 3.80%4.53 :
3. Specify 240, 520 or 630 Vac MOV's. TSB-3/6T-02 7.50%5.00x1.20 6.75x4.53 :
e . 2 TSB6/12T-1-2 | 7.50x6.00x1.20 | 6.75x5.00 [ Approvals | Date SINGLE BOARD CONNECTORIZED
4. Mating plug is AMP P.N, 1-480700-0. | App SNUBBER CIRCUITS
5. Malerial Is .093 in. thick G10 epoxy-glass. drawn: g, | 4-21-87
6. Creepage dislances exceed .40 in, for upuration rav. .10- ; Drawing No.
10 60O Vac as specilied in UL-508. e e O 0 E251




= 5 8 £ o

IPTION REVISIONS
TJ:HT 3224? = [REV ] DESCAIFTION DATE _| APPD,
J1 connads to J8 8-9-91 I
Uz MC24074P on FCOGS100 SCR A Add A19 and A20, change A1 lo 1.0k b
CA1 _1N270 liring board
CR2-CR4 1N9 148 1 —_—
CRS INg14B (1) 12 39 - g
CRE INS148 : + ettty
AN 1 750-103-R68K com § C1 = 101 | e S
ANZ _750-103-F22K & >—% 5 16 Generalor
RAN3 750-89-RATK ) Q ,1 Vollage
At 93P-A2K Ey+8 ; ” s) 1] ' 19 Sﬁgnql
A1l ANB0-8.66K ; m‘J_ms 7 Fd Ampiiler
A12 ANG0-4.75K ; " Db | a N
R13 ANGO-TBOK  (2) G RS
Ai4 ANBO0-2.67K H 318 +
RIS RNB0-20.0K i §
45 +5 [Elg
A16 ANG0-150K (s) 26 ) 5 a':.‘?tszk
L1 ANeQ. THOK (4) Sia Ml g +, Gate Delay Cmd _
18 ANGO-8.06K  (9) —>5% [a.85K } F==y
R19 ANG0-53.6K ;{ ThAn |_£l f;;#: 17 Sumiming Amplifler
R20 ANBO-TED () ' 221 | I:| 0158 T ‘
c1 ECSF16E10 . | l |€ 3
= ECSFIGE2R2 _- ‘5 2! ) ¢ T o ' !
c3 ECSF16E22  (5) (536K 2l & | |5
C11-C13 MKS02-.015u . A19 | L 10 ..—-—:{: :]:
Ji 103183-8 R ™ 21 T
/!0/ iQT_" *12> 4'[:'3'
3 \I;H e 0154 ' ' :
1. Generator control connections to FCOGE100 firing : 5 6 I's 71 l g
board Jack J3: To Inhibit generator excitation, € - -
connect pin 5(P) to pin 8(com). Ta enable ciz | | m— f‘“;n ' siep
genaralor excitation, disconnect pin § from pin 8. Siavdiiae '8 104 1 0 @ ] Llmiter
' 2, i 1abla below: Inhibit i prly - o
o m e oy R
R13(kohm) f 2.80 |3.92 2 +U2 @ {,—l__l::’l > ll_a
3. Adjust BIAS pot for 95 Vims zero spnod generator i T80 ! 14
exdcitation with 480 V malns. Increase or decrease b E bt i >_ i
axditation in proportion lo malns voltage. 318> +—{zo0k }— | m L
4. Install R17 and CRS lor optional motoring current cra R1s CR4 Excitalion Boost
control. To motor the generator connect FCOGB100 o ¥ < Enabiaai @ » 211:}*
Jack J3-9 1o +12V. Omit FCOGE100 resistor R2 >8> {150k } € h
5 E L A6 ca e, SR
. Excitation Boost circuit increases generator L § Wi 3 )
excitation for about 3.0 second when thyristors ~—320 ) g : 8,06k
ars enabled. R16 determines the excitation i m7 cns} YRR
boost lavel. C3 delermines the excitation boost b (31
duration. ) o _ i Bk
6. Overvoltage Inhibit circuit pravents generator overvoliage L:ggf? E%ﬁglqggm%gggrg???'1 - :
due to exdtaton lrolm PF correction capacditors when mains * A43 = 130K. Rd4 = ”2'0 Ok RS2 = 249‘k hsa omit F"lﬁi o mpno
are disconnected with the generator on-line. PP1 pgm #3 (0°/2-burst), T1 = EP1031 (PREM).
SERIALNOS. |cust | Mdvalwe () b. Cut +12V trace to J6-19 and J3-5. dwn I |6-20-91 ASC STABILITY
Rating (kW) A7 vale (k) ¢, Jumper pads 11 and 14 of U9. e AUGMENTATION BOARD
. Owg. no.
VoI e G| PUBVEAS e (NN 8. For use with Torque Limit Board TL8-1: A18 =12.1k, R20 =249k, e E576
Frag. _____(Ha2) vt also maka R43 =249k on FCOGE100,

2119

paeog uopeauamﬁnv A3111qB3§ OSV




“Ball.d _Auto Synchromgus Controller

{ M233 busbar

CONTROLLER SETUP AND QPERATION

4. Enable status contacts close when thyristors are enabled.

1. Adjust BIAS potentiometer to give 100 Vrms L-L generalor valtags at zero spesd.

2. Energize relay K1 o cpen K1A contact and enable thyristors at 1750 rpm. The :
generator will self-excite and increase s voltage when speed exceeds 1800 pm.

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

)
by
Customer provided 4-'5-- v MRS CYRANO\ wiack
3 : ST M S ™
N '———ﬂ:E h L1 : [&T 1 : (3 ples)
2 S 1‘ 1 T1 :
N 1 _F—< . :
N : PL4 A A :
3 J30uF : :
3 € 3 (3¢
N o A AR
]
§ -30-25-20 PL2 AAAAN F )\
Y | SNUBBER e R B
480V ~ T+ 3 BOARD L2 : @ T
60 Hz N : :
N < B TN
Fa
3 e o —
y
b3 *
N
N
§ ':"'3"'3.L’41‘561"2L -----
N : ™ A
™ T - -~ & TTn/ e
3 J3 I-—(i : Healsink
§ 1 PL6! o C : (3 ples)
N € 3 {3€ :
K2A| K2B| K2C § ) "““i:i'z‘b]?lgf"“{:}}[s"
"’" Thyristor Module L1 - L3 connect lo module
POWER ¢ pios) CENTER terminal.
'—l FACTOR
. ] COMPENSATION ._ |1 f— PL-
TB1 \ i 2 }—— PL1-2
3
: 9 J3 FCOGS100 4 PL2-1
s +B
NACLE L&) owveoi I y THREE o
3 6[)5 j_ E"['J 2 +30 3 PHASE 7 PL3-1
1 } __ SIGHI hida s g} pl32
1| N 10 FIRING
z 3 BOARD Jo )
2. @ %@% 2
[ i N 4 PL1-3
MOTOR b 5 - PL1-4
N
N 7 PL1-3
w PL1-3
”;/E. N coMm |, SETUP: sbES  plia
4 S A2 =200 ohm
~ R41 =100k
y R42=23Tk s
ENABLE TEST Y ENABLE R43 = 24%k P
—0 B 3 5 Ré&d =20.0k Aueggi;algl aio
; A . R45 =100k |
- = R52 =243k =T -
N é N R53 omit DETLF 1
> K1 H 3 —_— R64 omit Ri=2C lr
® (] > 8 PMn = EP1018C i !
: : D' . T b 4 =t !
120 VacHI_ [ 3 T . A20=227F |
| =) X
120 VaclO = N
(] g 5 @D aus(A)
\
N AR P p

CUSTOMER: International Wind Systems
Assy, P.N.: PCA-ASC-3x305-64-P3Z9-480-0-E602

ENERPRO

CONNECTION DIAGRAM: AUTO SYNCHRONCL::

CONTROLLER

121091  cog

E602 ¢
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6.11.5 General Purpose 3-Phase Firing Circuit
e
PART DESCRIPTION NOTES
Ut WOozM 1. Tor curreni signal inpul select (141 1o give SIG 11T = +5.0 Vde wilh inaximum signal curtent.
s LMOAOLAH-12 2. Salaci Naz? lor desired gale delry span. | consull taciory lor reconumended
_us ULN2004A delay angla limils for A speciic
U4 EP1011A 3. Select M43 lor desired gale dalny bias. | application
1 N
25 M 4. Seiect 44 lor desired soll-slan lime
18] LMZ24N
U7 MC3407 4F 5, Sairct N45 lor dasired soll-ston ime.
LIR MC140538CP 6. Facl ociod R
. Factory select 48,
Us MC140778CP_ §6) T
DNt MAD1109P 7. Tor 50 lz, install P10 in positions 2 and 3 and change NNZ ta 150k
1 MDP1403153G g s 5 =
. Select R2 resmiance lor + 24V conirol vollnga.
s MSPORADS 1280 - U3-16 = 130 when giing is inhilsled
ANS MSPOBAD3473G ~U3-18 = +.5 when galing is enabled{lypical vollages)
RN4 MSPOBAD1104G
BNS MSPUBAGI 1520 9. Select PP1 shunds as shown in dwg. E128, sheet 1.
RiE MSPOBAO3 154G (i6) 10. For oli-board phase relerences:
CA1-C] 1N474BA(1BV)/1N5241B{11V) - install R37-R39 and JS.
CPi-CP2 PCa-2 = omit R31-A33 and T1.
PP 457048 11, J7 provided for test relerence muts(J7A) or mains valtage oulptn signais(J78).
J1-J2/P1-P2 B40584- 1/840582-1 :
JIP3 350433-1/1-480708-0 12. For gnling paralleled SCMNs connect FCOAUXED auxiiiary board via eable o J8
JaiPe 1-350945/350803-1 ;
%0 13. Make « 12V cormections lo J3-4 or 10 J6-8 1o inslanlly enabie SCR galing.
JSPS 1-350948-0/1-480763-0 The inhibil signal is galed by CK! lo prevent randomly narrow gale fuises
P1-PS SCCKETS | 350689-2 (24-1BAWG)
JE/PE 103311-5/499568-4 14. For lour-quadrani six-pulse gatng:
= - cul + 12V teace lo JE-19 and U3-5 [abelied “Cil Trace lor Bipolar Operation.”
L BADAA JISAOA0 = connect P lo « 12V lo enable "A” brirge.
J7B/IPTE J350789-1/350766- l{ochional) « connect P o COM lo enabie "B" bridga,
JB/PH E40456-8/640440-8 - connect FCDAUXED board vin cabie lo JA.
JS/IPe 540456-0/640440-8 .
; ; 18, For lour-quadrant three-puise galting:
J19P10 640454-3/65474 001 * Ul + 12V trace lo J3-5 and J6- 19 labefled "Cut Trace for Bipolar Oparation.”
Ct.C2 470uF 50V ECEAIHV4T1S » connect jumper JU1 lrom U4-28 1o COM.
pozel s connect P lo + 12V lg enalde +A, +B, +C SCNs.
c3 22pF 16V ECSF16E22 + connect P 1o COM 1o enable -A, -8, -C 5CMs.
C4-C5 22uF 16V ECSF16EZRZ " - e
6. For lour quadrant polarily Iransition iniibi:
Ci-C13 MKC4 10% 63V - install U9, ANS, C28, C30 and MBS,
C21-C28 MKS3 5% s3v/iogy = cul race lrom US-2 1o + 12V Iabeiind "Cul Tracs lor Polarity Transition lnhibit*
C31-Cag FKC3 5% 160V — —
i 7. For two-quadrand 12-pulse gaiing:
e MKS02 20% S0V - cut + 12V trace fo J3-5 and J&- 18 labelled “Cutl Trace for Bipoiar Qperation,”
c3s MKSa 5% 63V - eonnec! jumpar Irom J6-4 1o J6-19.
a1 P » change NN5 lo 5-pin SIP nebwork.
SHeC Joe _’ = - make C27 = 04TnF. replace N84 wilh jumper,
Rz cwaC . o = connac! FCOAUXGO board via cahia 10 U9,
na CW2C 100 5% - apen PR posilion 7, close posiion 3,
R4-As Cws 2000 5% 18. R52 = 150k for OV =« S1G il < SOV
A21-R39 1/2 W 2.00MQ 1% RNESD2004F 152 = 249k lor 9V < SIG {1l < 5.9V
A41-Bs7 114 W 1% RBN&D 18 Optional capacitor £35 e requce lhe banawidlh of Ihe liing circuil
PO1.PD2/PD3 §50-2404 [AED)/S50-2204(GNANY g :
T1 "~ | EP1030{120), EP1031{120/240) - 20, Dptionai 1.50k puilun resisior G5, sonnect T 1o COM for instant iniibd.
i EP1032A(240/480) EP1031-11240) 2. mstall iumpar (U4 ‘g - 12 wien using the 2-60 degree snaced gala i
T EF 10338({350) minse nratile.
PM1-PME EP1019C |
2 Zouenanseeec-uncvanmws: T78 = 088Bn. DI = 2072n, NS =28 7
) T2 = TAT 4 Ok whera D42 = standnrd value of 1142
RNEO RESISTORS (k) (22) MK/FK CAPACTTONSWF) (22) |
R4t | NOTE! || mes | 3o o | .3 cat | wom |
A42 NOTE2 R56 3.01 c12 ey Ca2 00068
H43 NOIEZ Rs57 1.00 Cta =] C33 2033
R4d4 | NOTE4 RSB 115 cz21 033 C34 | 10 _}
R4S | NOTES R59 100 g2z 033 cis ;. Je) ! Rey. K'
Ra6 | NOTES || mReo | 100 || cza | 033 i | =
Ras | 100 Rez | 140 €25 15 | ! !
A4S | 475 K |
T W T | l i GENERAL PURPOSE
] - { : 30 FIRING
nst 14.0 RES _100 c78 22 dem ik |g6.5.89 I C'RCU'T
Asz2 | noTE 1 || mes |nOTEZo|| €29 | 10Gs) S web | 6-14-89 PCB PN Dwg. No.
53 32.4 A&7 2.00 cao 68 @ ] 'Y b |a.a0.88 FCOGe100 E1 28 )
A54 | 20.0 | vension | 4-9-92 ! Shesl 2 nt 7
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CHAPTER 7

TITLE

Altering Paramecter

Analog Inputs

Anemometer

ASC Stability Augment. Board

Auto Synchronous Controller

Blade Snubbers

Blade Status Switches

Brake Assembly

Brake Status Switches

Brake System

Breaker Panel

Breaker Panel Wiring Diagram

Cabinet Front Panel Wiring

Cabinet Rear Panel Wiring

Capacitors

Clutch Assembly

Control Assembly

Control Cabinet Bill of Mat.

Control Cabinet Back Panel

Control Cabinet Front Panel

CPU

Current Sensors

CWT 300 Control Schematic

Data Retention & Coil

Digital Inputs/Outputs

Display Modes

Display

Emergency Switch

Enerpro Schematics

Fiber Optic Interface Wiring

Fiber Interface Optic Board

Flag Assembly

Gen. Purpose 3-Phase Firing
Circuit

Gen. Purpose 3-Phase Firing
Circuit

Generator-grid Conn

I/O Interface Wiring Diagram

1/O Interface Wiring Diagram
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Sensor Wiring Diagram
Small Signal Inputs/Outputs
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CHAPTER 7
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Transient Suppression
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Viewing Parameters
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i EEE I

2 5 8 7 8 8 iB11i213 4 K

g 3 3 3 633‘#“!2%‘9?4:95‘!;95‘5%‘?&6’

22F 2372
i 13 16 17 2o fﬁndﬁpﬁ&ﬁi in M/8
For windspeeds ol beights other thep 3C M. see noie

£7

iad
POWER CURVE plade
CARTER WIND TURBINE MODEL 300
conditions: Sea lsvel. std. dey. sm th level terrein, cl )
KW ¥indspeed measured al s tower Tt aaen abbve &e:;r:::mdl.nd”
it Ref. hub height of BC M. : :
- - ’ i 84 @»
: | aa8] S
bel-3 & PO ' - _33(7;’(
OWER + ! BE
820 —} KW /¥Wind Speed - afit
] : p . a08
300
g64
280 :
4 266
260 ' L ’ :
24_5 1 L o
240
220
£20
200 —j- : 165
2
‘168
160 ;
140 157
120 2 '
108 Jf
100 :
80 ;
50 : = NOTE T -
i  “tissuming & i/7 =ind shesr sxpopepi ibe winds !
o 2 30 M Wil 5,169 times greater than @ 10 M |
* ond the winds ® 60 M (neceile. height] will be
! 1,076 times grseter than @ 20 M.
20 ~—ti5 / : *To convert /S lo HFH divide M/S by -447.
- - *To senver: imekers is IR, divigs melers by .2048
e RN EEEE C)
i & 1 T f § ¢ 1 i
5 18 17 18 1P20D 21 82 23 24 25 268 27 &8
3 2




