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1 sc£ 1rv 2 3 ~ 5 6 7 ~ 8 9 10 

OPEN CLOSE JM{IICAT/ON MONITOR LIGHT CONTACT CLOSE TABLE OF DEVICE5 

~ 

PHASE "B " ISOLATION CLOSE 
II I I F,CVJ63,355,;56 ~ 357 ONL.!j 

~ I 

FOR FCV 363,355,;,6 & 35 7 ONL Y -,- l"CY3S7 ON.,}"' 

MPGl3 BTHIIQl_r.,qNU,4t, L AOTO 12f1o';B ~~ -o - - - l,'/61,1 ,&L.L};V 

CONT/JCTJ 
P{)J/T/01'/ 

REMAR~f [J.PJE l'IEIIT. P,.OE,Y 

---11-A X Tl/ii twa. 

DEflCENo FUNCTION Tl/IC IMFR. I TrP£ ICAZ/€"'"'1 fi£MAfiff5 
, ,no v Tc Bl/0 sec r. 2G 

: l . sa J'l{}TES-"lnJse,e" Possgs 1 t6 

XI O • I I l l - ff NOrl I, 311 POS898 JS.Ii POSB98 

,,{:JMPGZ-' r2x,J tJEQQ Rc~srn MPG23 MPt;z::, 

"-coNTAC, N(), I/,_ 
FDR FCV357 

@] 
---If-- IA >< Tnis two. 42·2G-23 , -28, l 480V AC MOT OR STARTER 

- 36, REVERSIBL E, SI ZE I 
42-ZH - 16, -17, 
- I 8 

-,- l?$F.0-
~,,2,3 

ll. -o CONTROL J'JIIITC/.1' 
42 - 2F - I I, - 23 

42 ·2F·23 42·2G·23 

S2-ZG·2J ► -+ - :[iAi'--:i:I /)ol;J,QM 
'I 42 · 2G · 23 

A"J!CS/OPEN 

~

A ZX/ B29'T RES. JG JR 
.SPG r- [NCC I- IEf 1•\!f .fil!1j;I- ' i_CNCC 

~ ·3 I L 

MPGl.J ~ A~ CNCC 

r!=-1 7 

42-2G-36 
c.s 

~'---Z:S 
42-2H-l6 

cs 
4/-2H-18 

cs FU - 0 1 

,tB0/12ov -----

"' •"' ~ I 
AZ , 

B) Lt 49x- 2c =-2i ~ 
~ 

42-2G-23 
~ 

9CNCC 
I 
. 5PG 

42·2G-23 
~ 

12 - - I w 
CS ICLOSWA ~ K80_

7 
J I f ~4 I 2 

D CNCC RNSTB -- _ _ j 
2-- ii29=2 

B, ·-- RC~STB 6 RNSqJB 
,.e(;' ~ o9-5l 

609 -6 /(61') 
RN5~B 

1 42·2,· I 7 
D+WAUTO/CL0$E 

1Q!Q; 
Eel cs1cLaSE 

Q!ll 

e!iW 
z _jEI 

B FS9I 

.; 

USED LOCAT IO ', CNCC 
SPR: NG RE TURN TO ~EUTRAL 

., 

OPERA TOR OT2V6 
49-ZG-23, ·2B, IMoro,;> 0Y£RL0-4D RELAY 
-]6, 
49 - 2H- 16, - 17, 
· 18 
19-2F- I I, ·2] 

49X·2G · 23, · 28, I Moron DYERLO;IIO Avx. RELAY 
· 36, 
49X-2H- 16 ,-17, 
· IB 

i,,1 . E. 
CORP. 

\<.'. E. 
CORP . 

PAl(T OF MIJTM SmRT.e.ct 

1".All dF MIITIJ!t. 57N<TER. 

<12·ZG:.p OP£, 
42if;23 

CL sr 
,5 TO ERFDS 

IIIJ-.i 02-20-2 
.SPh',I Z PM IE4 

!t2-- fillill 
49X-2F- l l,-23 

"'- / 

.. 

4N FG 
4 Si ZIii 

"9-ZG-2.5 
OL 

~ 

49 · 2G · 23 -or-

CNCC 

~1 ~t9 rr ~ (I)' W') 
8 I 0 
10 
Nol. CIAXZ-u 

'-----------_j 

12.0// AC COfllTROJ.. .SCHEMATIC_ 

FCJ/363 RCP 01£ (001.ER aw RETl/RN ISOLATION l/4tvE N{J C Drr No. G23POO 

C@J 
POlllllON 

CONTACTS REMARKS 
Cl.05E OPE!N 

-tt-lA X THJS DWG 

-11-18 X TIIISDWG 

42 -2F-II ,f2-_26-28 

f;ONJJzPl SWITCH cs 
VSED AT LOCATION Clo/CC 

-,J/0 SP/flJIG RETU~ 

cs 

CoMPONt:NT CoOLlli6 5YSTr:n /1.QV.!:5. S1r-ttLl'1Ff E"cEPT As SHOWN IN l:4eLE. 

THRff___lJN£ DIAGRAM 

E'M',INEE/f VLV A'.JS SW (/J0.5) CNT. IOC,.,TIONI SOL,-.TJON SIGll~l Pli 5T PU'5H~LJT"TON 
VALVE ~£SCRIPT/ON CIRCUIT CIRCUIT BV5 NORMAL SAFETY POS ERFDS MOTOR o,· BYP A-s OF /'10 TOR TERM- TRAIN TR-\1~ 

No No. DEV I CE , CO~T :CT i~M\ A,A COIVT/?Ol LOCAT/0 DEVIC£ CONTACT t>LOCK A we lb l.06 

FC/IS63 RCPOiLD.KtXW ~ IsOl.VY 2 €98 UXONO-.? CIAYZ·ti 'l -U-- ~g - Al4Joaoc - J~ _ ~ i=:.:.:.i= TB609 ~ J 811:_'3,IO lc:1--l'=>TA -
AFCVJ5SCCW511;,nYHa,orH'C" ZtH·l6H16POOtH OPEN P 895 NUX03-I0-4 c,A.X.·11 A1,2osoH - TB609~P6807 RN~TA 

VJ56 flCP CCW SuPP1.r HcAoER -z-z&-36 G%POO ZG OPE# P 896 M11Xo2-20-3 c/,iX2·G 414iosoc ----'--""""~!.!I.=;:._~ "-== TB609 ..i..-c! - I R>.l~TB 
& ccw J/)(l/ 0t1rar l,ll4LMR A ~2-U- FIIPOO 2~ 
& CCIV JIXli: ourur /1.ADCR /3 52·2G· GZ8P,OO ;:c; 
& ZH 

-MJV MCC 6UJ .JtCl•2H" 

()f>,=/11 p 

!)03 

'305 
fi':19 

- -- -- - Al 44osoF ,T22ooor ~ I - I - I -- Tre001A ;11~1-1,21 - 1 RNs1e, 
- -- -- - Ol4308DG AT220IDG.~ 

IMIJJ03·/0·3ICIAX·li 111-1--~&1 4F043l0 0.!42080H1 -- Ct{CC Ml";//7 IK619 IRNS¢8]TB6 09 ..L.,>-1i 

~Acr.s 
VALV£ /J().f/TICN 

~ Ft/.£L v.,uve J:'ULL FUNCllON 
OPLN T,M/!,l'IJ/t/$ ,t'J(U£,() 

,i,--,o-~ fJ</LS X X ()pen !i,/uv~•limil .J,ik.j 
17,.--U--27 CT//S. X X (,/uemn,H •.:/4,;"J.{,i/r,I 

11.- ., ,,., ,. c; I ~ 
, 

j, ~l--7 CASI_,, "' " ,,5pARE 
~ ' I ,,. ~rAJee.. 

'ff-1~111 a.isz " " ~ iir"«/1 ~/vN,'-

kt~f-, CASZ X x"' / Red ,t1i,/Jr 

i.c'--11-J/ /AS/ )( / 'x f..,oore 

~--11-IJ /ASZ A( x~ ·-... fpon::. 

IN -i I-2.i /,4S~ _, .... x· X Y.oare 
l,?l-11-Z! IAS4 A X ,_,,,._,.N,p~_,. 
IM-if-Z, IA5r' X X -~AR('---.. 
~---11-~l iJ'AS6 X X fpqr~ ' 
TY~ //ALY£ /JtlflT/tJ/Y' JJl'ITCII CtJlrTAC T bEJ/£L (7/4E.;y T 

/ :/'OR FCV3¾1,.FCV363 

" 
PtJflTION 

COl'r'TACTS 
CltJSE ,'//TO tJJ'iN 

R,91,IRK.S 

----ti-- A X 
---11-- B ~- C X 
---fl-- D X X 

CONTROL SWITCl-1 

JSED AT LOCATlm, Cf.CC 
SPR I NG RETURN-□ AL TO 

VA LVE POSIT I DN 

X 

X 
.5r'AR4' 

ThisDwc. 
This owo. 
This f>Wc. 

✓Z.=!/:!._-17 

cs 
OPERATO~ OT2V6 

FUNCTION FUNCTION 

CIAX-7,H 
CIAX2-6 iawTAJNl'IENT JSOI..P/1.A ,4(µ ~ur; 

52·2G·23, -28, I/BOY AC A,,r CtlfGIJIT 8,r,r. 
-36, 
52·2H · 16, - 7, 
- I BR 
52-2F - I I , -23. 
·23R 

Kf,/~ 

K807 

R:V-

CDHr.MI!~ r boL. ""-"oSE B Aw< REL 

SAllG//A!?., .rr.sr RELAY 

LOIN CoJrlTROL VAL.VE 

Po.S- V-CV Pos,noN Sw,rcN 
7.S I TORQt/E .SW/ TCH 
FS 91 I t="S ., -, I RC:'P &n,£R CCIII Rer. h . .,,.,_ 

VALVE POSITION 

CONTACTS l"(IL L l'"Uil 
OPEN ClOS.E 

--II-- / 9 ,_ -- 2 IO 1-
--10-- 3 /I 

--II-- 4 12 
--u-- S 13 -
--11-- '- 14 -
--II-- 7 15 
--11-- 8 1' 

FCV749 ~V POSITION SW I TCH CONTACT DEVELOPMENT 

AC-UAL SETPO!NT S ARE I N SAP 

(/~ ) 
CLOSED ON PHA5E A 

WOL .~ SIS AC:rt.1Al70N 

REF. DtW. .,J 2,3 

---
< 8 ){ 9) ( 18 J 

(9) lcGWrACrOPEN /)U~IN{:, TeSi 

SEE TAB<E. FOlf VAWC 

•EE MOL£ Fi,;, s ... M, ~ 

tr}{/4) ' CONTACT TO CLOSE ON ,I · FLOW 
CONTACT TO CLOSE ON .OW-FLOW 

FUNCTION I FUNCT/01'{ 

CONTACTS lros CL>NTACTS9Toli, 

I 8YPA.!SAm~ 9 SPARE 

2 .YARl 10 SPAl<l 
j tiNWI l16IIT II SPAKE 

4 IJf'EN UMIT IZ Sl'ARE 
S B(')',fSS /IITLK 13 SPA 9c 

6 SR4RE 14 SPA.9c 
7 RED LIGHT 15 SPA rE 
~ CLO'.::E LIM! I 

SEE NO TE 7 1/,& f'10 NI TOR LIGHT 

~ l~i I OL. A//X R£LAt I OPFN 'I CLC.5£ . L INDICATION I MONITOR LIGHT CONTACT I CONTACTS FUL. FLLL 
OPE~ CLOSE CONTACTS I TO 8 CCNTAC TS 9 TO 16 

,t-tH·18E--f..--{ 

5PH' ' ' -'1 JI CJ 

5PHR. t f I 
~,-,H-181(. E-€--< 

~HA J ' ' 
§PH 

4-f·t.'f-18 
tJl'EN 

H·tl!-/8 
tJl. 

'5PH 

At ~2 C2 

~T6l1t i 1 t 
6WIL' ' ~ 

A ~ C ""' ill 
[Htf!f LINE f)fAGM/,f 

-VAi.VE 
!,'(}. OtJCl<tPTION 

480/!r/JV 

lt-tll·li 
CLIJt 

FCVU'J R. C.F. OIL CODLE" CCW RETURN !SOL, VL'/, I 

ftV],o R.C.P . TH ERM, BAR~ IER CCW RET. I SOL , VLV . I 

OPE/',/ 

' I PHASE 6 ~ • 
PH ISOLAT IUN SIGNAl BTHl/0 

~'fXITill I MPH/Bf LIIT.LI -==o--
T pj 89 7 T5 P05897 75 .3 POS897 7 POS39 7 /6 POS89I~ BTG/2E 
~ 5 Ill (SEE NOrE5) , ,1 Sff NOTE 6) r I BTK12E 

4 TP05"97 P05f>97 ...._tJ (5ff NOTE 7) l BTHIIO 
'j f1Plll8 9 MPH/8 y MPH 113 MPH/6 MPIIJB t2--<C8l>--L2 ---0 

FU-01 

B 

.. ,-----, 
Al 1 

;frJ : 
I 1 «/l I L __ I __ .J 

19A·i!Jl•/IJ 
7iL"' 

42-lH·l8 
0P£N 

/Al 2XI 3G :JR I L 
A BU/2£ b_ 8[,(IZE b BTtf/2£ ~ BTX/2£ L.:~;~~:f 

r/A ,]l BTG 12E r2il~ t3Tr;12£ RN ST A ~ BTG/2£ ~ BTGl2E 
,---- Zxl 733=T RES. JG JR 

/;{lj,~ 
8
142-ZH·:8 

BJCS/Or'l'"N 

Af CNCC 
I 
'SPI( 

.5PH 

-1-2-lJi-/8 
CLOSE 

ZXI fCNCC F 
11c5l ~llJ.•'\ 

C -- ;,:' K8 07 ! _r7 I 
~2-2H- l,9~ r F21 

AJ;cSl(LOSEfL : ~ 
or CNCC R~STA 

2 -- ffi"=2 RES . 

TO ERFD5 
MUX03-JO-; 

---,f--- I 9 - I BYPASS INT LK 
---,f--- 2 I 0 - 2 SPA RE 
---,f--- 3 I I '. GREEN LIGHT 
---,f--- 4 I 2 4 OPEN LIM I T 
---,f--- 5 13 - : BYPASS INTLK 
---,f--- 6 14 - 6 SPARE 
---,>--- 7 15 7 SPARE 
---,f--- 8 16 C CCLC'OC'S~ ,_L.,.l,.M l.,T 

FC V357 & FCV750 VY 'OSITION SW IT CH CONTACT DEVELOPM ENT 
AC TUA L SETPOINTS ARE IN SAP 

ll 
VALVE POSI TI ON 

0 CONTACTS FULL FULL FUNCTION 

i OPEN CLOSED 

I -1 1---lc 11- 8Y~S INTLI< 
1 --l l---2C 21- SPARE 

I 3 -I l-3c 3 GREEN UGHT 

4 --ll---~C 4 OP EN LIMIT 
S ---11---SC 5 BYPASS- INTLK 

~ -II--~ 6 SF AR E 
2 7 -lt--1& 7 SPARE 

9 SPARc 

IC SPARE 
I I SPARc 
12 SPARE 

I '. SPARc 

14 SPARE 

I : RED IGHT 
16 MON I TOR LJG ,T 

£"QUIPM£NT L_OCATJON NUMBERS 
5Efi. · 480V MOTOR CDNTltOL. CENT£ff Bvs 5ECTIQN "zG" 
MPG2.3 · Morc>Ft 0Pt:FfATED VALVE FCV.363 
C/!JX, - CONTROL BOARD, COMPONENT CODLING 

/3TGl2.E - TcRM•NAL BoA, ARCA G, No. /2f 
BTH/10 - TERMINAL Box, AR'£'1'1 H N!Z /JO 
1/'NsOB - l?AcK Nu. -5..,,,;:-ee;o. 0£JrPtlr 7R,41111 8 
,fl'(fre, • R.,;c;;:- /1"'1, fA.'4"~0. T&sr l'it'ANY .g 
~ - 488V MOTOR COMTROL CEMTER BUS SEC TIOM 2HR, BACK-UP OVERCURR ENT PROTECTI ON 

NOTr5: 

I, MONITOR LIGHT Ar'PUES FO~ FCV.s55'_,FCV35b ( FCV36-3 ONl Y. 

8 --ll---81 8 SPARE ~ 

3. POS Conrot:r /1J/-er/ot:,I:; HI/M Ca7),0tll'erQJr,our COn/'r:;c;- Y.~208C .&or l'"Ct'~:JO 
And Yi'i' .. C hr ..rC//~3/. There J,f(XJ/d .ii! ~v A/cr.171 N,qen ,-.er /i C/PJea'. 
Jee Re/i:r,uu·e 13 • 

49-2.'I~ 

r' f6 
NO izl' l OL 11 s c 1Ax-H 

~ /lOV. AC CQIYT.RP/..J,M=,•'fAT;C 

SPH 

• CNCC FCV749 R C.P OIL COOLER ccw RETURN /SOL vv NE I CKT N£ H/BPOO 
FCV 75 0 IS SIMIUl~ e}(CE/>1 A5 LJST£D 8££171-/ 

VAL VE /'()SIT/ON Sw ( "Jiix'f CdrtTA/,A/>/,fl/'i l'/IA/l lJ 'PP.UT/PH CX.T. i,KI{ . JJO. (//r(/1:f' 8lJ!, M:7,.>,>,1,,t ENG I NEER CU . I SOL. PH A PEMETR, /lltJi()I? 
,ti MAU 6AtK /IP J.1,:, , !:CT. Pdl/Ttt>,v SAFETY VIT,L 

A?J.H"· RED LIGHT CIWTll<..,1 
MOTOR QC BYPASS NO. ~C.NQ NftC!. LIJC.4Tl0i/ CVfr'iACr FJNCTI ON DEVIC E CONT ACT 

52-2H-15 52-21-IBR HI SPOO 2H ,1F',£N r' 8~7 7 CIAX-H I 5 --It·- r~~ /ZE MPf- 18 K,19 ,fNS,;.4 TB6 09 ~ 
52 - 2F · 2j 52 · 2F -23R F23POO 2F 0/'EH p 1073 15 CIA X2·f 3 -If- M~ i6E MPF23 K•l!J RNSt;;A 18609 ...l..+-§.. 

CLOSE INl>tC.4TION OPEN CLOSE 

' 

11.Ma<TMo. 
OVERCURRENT 

Al4208DH 

Al44080 F 

3 

4 

9 -ll---9C 9 - A_ INTLK FCV430,4l l 
,0 -1 1---.v, 10 - SPARE 
11-11--1,e 11 SPA RE 

12-11---rzc 12 MONITOR Llf;H1 

13 -I l---13" 13 -- SPARE 

14'.-ll-lfC 14 - Sf'AF!Ec 
15-II-ISC 15 RED L IGHT 

Ii, --I t--1'C I CLOSc LIMIT 

TYPICAL VALVE POS IT I QN SWITCH CONTACT DEVELOPMENT 

re V3SS,rC V856; FCV43q FCV43l ,FCV .31.3 
AA $£E /-1-? TE f . 

£. .SEE N{}TE 3 
ACTCil'11.. .S£TF'OINT.S ,'1/U IN PIJ.11.S 

5f'>Pe> TE.BT Pt.l:c>HBUTTON 

PU3H TERM TRAIN £RFD5 1~!!T,W.¾ BI..OCK A L.OC. 

M/Jl03·IO·2 P8807C 833-1,2 RNSrA 
/rfUX0/ ·24 ·/ P68D10 831-1,2 [iN5Tlj 

1Nl>ICATloN 

nJ!!.lf'III ll -ON1ilfP 

"' !'00699 

~-o- XI ,:; .J!1Plllk :::::::-,, 
I 

.__ • 
' 1 6 ,.....-; 

°' :;> I tJ!'f!fj_fW~ I --ONfflfs> 

AJ.589$ PO:itJ95 ·r MPII/{, /0 l'l--0 Ll-0 
MP/-117 ]jT}///0 I ~ :JJTlll/0 

F 

6. 

~ • • 5. SWITCI-/ OPENS ON MECHANICAL TORQl/£. 1JLJRJNG, oPEMNC, CYCLE (t8) 

(;.. 5WITCH OF'EN~ CW N1ECHAJ.i/C,4i.. ~Ql.-E 1kJle/N<;;, CLC&~ C"(CL..l:. ~ 
RILL'( Cf.L)$f:J VALV't= (17). 

7- FtE-lO TO INSTALL 'J"UN1PER. tr 7?:JR,Q.UE. BeATIN<:j IS RE.Q!.IIR.El4 

e, A ""40~ ~Vll)U) yJJTJI rla.t) J/t/STAl..i...61) ''rf/UteKas, ~E. ~/ES. 
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KEY JWG. SECTION 4 
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FCV430, FCV43 I , FC'/749 & FCV 750 

P. G. &E. SYS TEM 
PHASE SEQUE ~I CE 

A-C-B 
Ft/f< VALV.E rCV3~7 
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COMPO~E NT COOLING SYS TEM 
MO TO R OPE RATED VALV ES 

DI A. BLO CANY CJr~ POW ER PLArH 
PAC I F I C GAS AND ELE CTRIC CO MPA N Y 

SAM FRANCISCO, CAL!FORl'J JA 

DWG SCALE: 
BI LL OF MATL: 

SUP'.::DS: 

SUP~D BY: 

DRAWING I SHEET PAGE REV 

44 1325 0 19 

ro_o 

ro_o 

"' N 

"" 
sr 
sr 


