
OLD' 
CUTL l /i £ 

"' 
0 
N 

' e-
0 

' 

"' 0 

a\ 
C +-
O> 0 
D " • C 
sr O>::, 
°'DO:: 

"' . z 
r--- q- L 
tr) 0) •• 

"<rlf) L 
II I"-- (1) 

IY r-7 I.I) 
w sr ::, 
f-" 
VlZO 
<t ( ') <J. 
o::ou 

E 

D 

C 
:a_o 

B 

A 

I \76SL £i7 2 ~ 3 ~ 5 6 7 ~ 8 9 10 

2T_t 21/J:8 

11 W :

1
'1_ ;f~c 

Ill 62WFB 
Ht TOO 
Tl Z?OCI 

"f HFB 
HF9 CMAS F8 

41Co0V GY-.-GA. BUS SECT. F 
A------------

B----+-----<1...------

C -----+---tr---<--------

52HF8 l--J-<T 

51HF8 
A0 

3C 7C !fC 

AM 2 

JO 6 2 

' s ~~>--~_____.r~x:-_..i~""""'..... ... -i-f---i-""""'.....:,......:-1!._---++---+! -~½-::-::.. - B0 B 

7 ~ ~ - ;;-~"S::-;--J.--+~-H--i--.E'.'.:_~-
9 c0 , r+--1-....:.:.....-+ __ ..:___ "'I 

75/5A 
s~ '>-g__.-y+~-LJ....-11--..l.:!~~ 1 9 , I 7/-0 

I l7 'I : : I QC c .................................... l OC-o 

. 

600/5A 
~] 

To BU~ SECTIOIJ F 
SUS OFFEP.E>JTIAL 
SSE 0\11,6 437617 

,-----------, 
Tl-REE LII\E DIAGRAM 

I E I 

AM g 

SHFS 

,t-fA---+~--+---0-,-0-------,,----<', , 50N 
50 / 5A ~tt:::::tl---+~--,f-, , AL A RM REF . , 1 1 HF 8 

i7 I 

I· SIS ·I· AUTO TRANSFER • I 
A B C 

8JA'1.l•'l t t t 
A B C MHFBW 

NfOTCR. NO. II 

I ____________ I 

SEE 

SE E D\vG 437626 

BFS - 3 --------------~ 

8F4-2 2HF8 
TD 

::i ~ "'T !t) 

2H F8A 
TD 

"' ~ l ~ ~ "'I I/') ~ 

iLJTI K~ull ~uTJ R~, 11'1 K4 

~ 1-11 Ml 11'!> >ff 

iuT/ "'i:!Dll ~u: ~uT4 'f 

\J '.B_4l_ _!'!_ Mt ,..,, r1+ 
------------------

OF -+--------------~ 

m 

~ 

CONTACTS 
PCSI T ION 

A [N T B I NT C 
/ -ii /-ZCII 2 I X X X X 

2 X X 
3-<f-3C .3 X X 

5-ll;r~,ell 6 s X X X X 

6 X X X 
7-,f-,C , X X X 

9-,~ 'I X X X X 
/0 X X 

U-,>--1/C II X X 

AM 
AM\.-1:TER SWITCH ]w 
USEDAT LOCATION SHFB. SHGOi;; 

CONTAC TS 
POSITION 

MA N AUTO 
REMARKS 

~r A X THIS DWG 
~~· B X THIS □ We 

~r - X THIS DWG 

~r D X ALARM 

TRANSFER SWITCH 43/IRJ 43 11(;6 

u.:;eo AT LOCATION CNAS 
4SP.ll!Nfi /trruJ?N ~ 

TR I Pf CL CSE 

~ 

~ 

POS:TJ Grl 
l coNTA CTS AFTER r ,E 

TR IP TRIP Cl OSE LOS 
REMARKS 

t -H- /C X THIS DWG 
2C -<f- f X THIS DWG 
, -1 ~ X X SPARE 
IC -11--- 4 X SPARE 
S -11---SC X X SPARE 
SC -1 
7 ---i~ ?C X X SPARE 
~ -j 

CONTROL 5W!TC1ifr ~ , s'<!'f~ 
Usn , Ar LocATJON .5HB -~HG6 
SPRING RE7VRN 10 NeoTRAL 

PJS I T I OfJ 
COtHACTS RENA.RKS 

STOP NEUT START 

~r A. X TH I S D'IIG 
~r 6 X THI S D'IIG 
~r C X X TH I S D11IG 
~r C, X X TH I S D'IIG 
~r E X X TH I S D'IIC 
~r F X SPARE 

CONTIJ..OL SWIICH '§,.,,,.-_, s 2~ 
OSlDT LOCATION "'1(M , ~ 
SPRING l1£Ti/RN TO Jla/TRAL 

CONTACTS 
POSITION 

REMARKS 
AUTO MAN IJ ~.I 

-11--- A >< SP AR E 
-11--- B >< I H ! :, J 

-11--- C >< ,~A "' -11--- D 
-11--- E 
-11--- F >< 
-11--- G ::>--..::::: 
-11--- H >< 

MODE 5ELECTOR. SWITCH 43HF8,4-3HG6 
USED AT LOCATION ...!:!ru_ 
NON SPRING RETURN 

TA6LE CF DEVICES 
DE VICE No. FUfJCT Im, RATING ! MFR . TYPE ICWDWG. No. Rc"IAR V, S 

ETR ETR1413B I Tll'E DELAY 0, 55- 5 SE:, 

120v AC I AGASTAT e TR I fTR14-I3D I 11H£ NtAY 2-hO_ S6c. 

'.3HF I , :JH" I DIESEL AUTO TPANSFER t-m~ REL . 

27XHH, HGT 14KYBUSlNTRIPAUXIUARV RELAY 
i!7Z HF8 2, IIGll2 4t V Bus START DIESEL UV AV~ RELAY 

27tX:·Hr8,_-Hf,B,CONTROl BtlS £1C, Ill/ RELAYIJ2SYIX I GE. Co.. 
VPd-llFB,-{//i(, I COIITROL 1311s ac. uv /<£LAY 1,2wac I Af,t5T4T 
,wFB,-HF6 I BNAJ.'Q ct()S1Nr, '.iPR!Nf 1Hff uuYR./:/1, 115V'ot.; I MAS~T 
SONHFB,HGii, I BROUND OJB>QJRRE.NT SE~ 
51HF8, HG(; I OVERCURRENT RELAY 

5il\HF8, ~ I O\IERCURRE.NT AUX RE.LAY I 24V DC I GE Co. 

52H~8, Ht.co I AIR CiRCUrr BREAKER 

· 1pp I AJR CIRCUIT llKR. CELL INTERLDCK 

43HFB/TST aNTRDL TRANSFER SWITCH 125V DC 7°' 6"T"!d -SwtTC# 

43H6to/75 I j I j I I j 

PS 185A,PS 186AI AUX.SAL1WATER l.fJN PRfSSUR!c 

DI I ,oov I 

K6!7 I S,,Cff;l'( INJECTION INTLK. BlK. REL.I - I -

I 

IIGA 
e~PD 

(4) (5) 

(4)(5) 

l4J LSJ 

f;1R. IETRl403C 
(2) 
(2) 

HFA 

(2) 

24- l ?4907B•2 

I I i 

I I ~5616 

- l(ff/(l~}f1) 

"TRIPS 0/'I UV ( m,,,,s. lll DIESEL 

,4/..ARM ONLY 
Tl)-/-30 SEC. 

ALARM ONLY 

REC. N9 663332 
FY,RT OF SWITCHQEAR 

I S/C 94-6 789 

e F~ 

@::1 '.r .,& 11ME DELAY RELAYS 
FOR MOTOR. t-LO. 11 &, No . 12. 

COl~T . 
RM. ,;o H .. 

i PNL 

"' '-' COfJT AC TS w 
0 

I I H l- -fr-- 13 

I 
2 I 2-H----1- 1 4 

PO SI T ION 
cmn HSD REMARKS 

: 1'TER RM PN L 
X TH IS DWG 

X 
SHF9 CNAS 

f'ANUAL CLOSE AU-0 CLOSE 

POTENTIALJNTERL0CJ<. 

43HF8 , ,,-o, , ,,- '"rn 
~ "' rnrnscrn 

,, rn I . 

S'IIGR 
HOT SHU T 

CONT. RM 1DOWN PN LI 

SHFE HQI I UT- OJ h 52 54 
-{C]}-----+-- --e----11---Gi 75 77 43HF8 

43~~8 TS UR-0 2 ___ _ 

--o- 2PT--o 
SHFS H(i) I 
---s=- 2 PC --0-

UT-02 Cl1A S 1 rr-Tl 55 57 
r-,.L_JJ>-· -------+--•>-<I >-+----+-------u-

SH~ 
I PT 

43 HF8 
TS 

UR-01 ~ I PC-q~ ::<~:---r--f--------- B 
CHAS 

J~IDICATION 

JL -02 

UC-02 71 73 -- 4JHF8 4JHF8 B ~ _l_B 

t------lT71- ..:.,~iH~ s HFBrlsl AuTo •icNAS Au 10 ~ A A 
UN -01 

72
_ T_ A 43H F8 --El 47 45 E6RNS0A {~ ~ 1

~ 

'----------0::D--~ c]; MAN RHF I~ 6)2 - 3 
TS 0 2HF8 '-..J.L...,-, __ ,. _o__ _ JHF I ----,,7 1622-4 

,cTcs1CLos ' 21 SHFB Ei CNAS gI 52HF8~ 52HFB 

R 

"IA HU.AL TR I P 

HOT SH UT 
_SWGR_ I J;Oi'JTROL R_M I QOWfl PA NEL 

R 

AUTO TR I P 

SH F8 o 

2..l52 HF8 

2qcsnmr 
R 

01 43Hf8 ,;;I MAN 
SHF l 3 

EI R 

01/ERCURRENT 

AUX I LI ARY RELA v INDICATION 

0
/1RCO 

. ' l ( E 

3 ' 51HF8 jl l 

l "' " ~, " t-"7 . : ' "'" f 
B 

H¢ I 6 

<D 

" "' u r-- --0 l',:,--
0 0, I 

sr I 

r-

27DC 
HF8 

~2 4 l~i 
r 1 I~I 

il!:!_ i 25 K617 RNS0' A 

D 'f RHF<>---rr:=:J--<; - - A:fCS!NEUT T CS/NEUT 
BJ_ 5,hF8 B 12HF8 xD-05 RHF Y CNAS '!' H0 I 

C tCS/STARTICS/ST:,TG1E4 E5 SHFi1 I I SHF2JEI O - * N 
crmy ti2J 'r - 3 j rsl86 ---;r1 - 42CtJAS T H0 I? 

SHF 811-1 S_H_F~l/A J/6l2 T-~-~-',~_;· ,,,t:r "~",.:jG ~HF:1G2 

:152HF8 

U CS/STOP 

cw,/9 
2-1 

SHF_§ ? 

:~\~;} 
AL 52HF8 

r CS/STO 

..., 0 TCO H01 -,-
- 2 - 2 

SHF8 2_2£ -1JHFB! 
- J;ZB TS , 
SHFB ~ HF 13 

1",CT1 HF8 DI DZ '! '1 "1 '1 " .. ""'" """ 
T TS 

13 
TS 

> c.o I 

~3 I 
_D I 

w I 

w 
u> 

MOTOR 

No. I I 

No. 12 

a:: 
C 

a:: 
2 
<t 
> 
"--

"-

a:: 
"--
"' <( 

8 - ~ --~ 

62HF8 
"-
c:r:: 
a: ~-- -------------------~ 

UL -01 

uc-o 

Bl 1~1~1 r~-u,J R:J r 
~,,µ;;: ii:µ ~ ~ ~ 

~ 

:a 
B4 

MI M2 Ml M4 

UM - 0 1 66 68 

~:..:..i - . I 
43HF8 
~ 

LJ"" -0 I 
~ C-6_7__ I 

43,'8 
--rs 

MOTOo CKT Cl'lCUIT EJS DC 
LOC , 3KR. No , No . SECTION CIRCUIT No, 

MHFE 52HFB F05HOO C I I 3D 
MHG6 52HG6 G06HOO G 2 I 3D 

MOTOR 
EXH FAN ST ART ·BKR CONTAcT SPL I CING 
FAN • 4RO'I RKF BO/ 

1"0, I I EI03 52-- I F-39 BJA219 

ll O, 12 EI O I 52- I G-60 BJA216 

35 36 RHG E5 
43HF8 43HF8~ 31 ----i's T _T_S_ SHFS Tl Ti 43HF8 - j2 _43HF8 

♦J ? 38 1 -2 2HF8 2Hr< 7'5 T T TS 
· sHF 8r TDC T roe T 33T ,4 • 

UU-0 I ]M;; Ml • 

f:+.,:~~ 
27 [ 

,~ 
,, ,... 

~7 r 41 
IS 52Y hitl, 52R 2~ 

~ I I J 15 

I~I~I 
I~I~I 

52HF8 
~ 

- - -- --- - -- - - - - - - - --- --- --- - - - - -- - -- -

w llT w tJT 6 141w r5T: EIT ~ tlT 
O::: o:: a:: er =-= _ 

9 '1 27DC I 
I I ~ _ 52 I HF~----- ----- --

t/CS r 1M·~~· I ~, 1 . : iui~g~~ I PS 1--
2LS 

2PS~ ' 

3PST I LS 

* 
'v' 'v' 'v' 

6 j L 16 

(H 
'-

c:(c:( <C...,cr; 
(L ' (L :Ea... C, UJ 

0J~ J ~ J05~J ~7 

BT 9T 101 I IT 12T 2T 

~1 l~l~f ~11 
~ J J ~J~II ~,r J 

,;____________ I 

C cmmos ;~~w'i., 52 
w1rn e0r;~~Sn ioN re RAI SE 

43HF612 1 

7s"""" T.1 J 

? SHF8 
1-4 

CNAS i 
52HF8 :e 

: SINEUI /STARII: 

CNAS r 
~7 

} 2 43HF8 

l24 ~TS-

21-3 H0 I 

52HF8 
E TCS/NEUI / START 

~ H0 1 
ES 

1SHF8 

43HF8 15 

TS T 
17 

1,6 <3 HF8 

t Ji s TS 

~g g f-~ 

~

"" 
:{' ,.., PRESSURE s~ ... , 

SPARE. 
,1~ 

5.ttrrc:3'.;;C: 
5 7-~I") 

3"' 12 ~ 10 ~ 

-----------+----------------------------------------------- ~-------------------~-----

125V DC CO NTRO L SCHEMATIC 

HF8 

C, 
3' o 
00 

"'I:: " w • >-
QC C, <t 

C 
01-
u,w 

co 

AUX IL IAR Y SAL T WA TER PUMP No. I I , CIRCUI T No.F OBHOO 
AUXI L IAR Y SAL T WA TE ~ PUMP NO . 12 S I MI LAR EXCEPT AS SHOWN IN TAB L E BELOW 

r- ___ _ ___ 5 1 XHF8 _______ 

1 
______ 

1 

I "' I 
I I 3 ~~ 5 7 o O'.:'. 3 ~ I I S I 1 

-< "'lwol ~1 I a_ -V'H-- ...J.J w I 
;_ I :::::JJj :i:: ~- I "'T <iTr-~T ~T } ec, , I 

1 ~ 5 ~ 8 ~~ 4 :3 I 2 I O 2 : 
114 C:: <C I 

-- - - - - - - -- - --- - -- --- -- __ _ __ __ I 

14 

BUS UNDERVOL TAG E AUTO TRAtfl .:R BLOCKING AUX . SALT IIAIE1 LOW PRESS . LOSS OF BUS VOLTAG E ALAR~ CIRCUI T rios . COMPUTER CKT . No. SIS BLOCKING TIME DELAY RELAY 
CONTACT CONTACT CONTACT CONTACT G,OUNJ TRANSFER CONTROL CON TACT RELA Y LOC. TR I P RELAY LOC . INTERLOCK DEV I CE LOC . INTEROC I RELAY LOC IN TERLOCK OVERCURREMT O'IERCURRENT Of CONTROL BUS DC UV AUTO -S TA RT RJNNI NG DEV I CE LOC. 

INTL K. 
RELAY LOC. CONTA CT 

27XHFT SWl3 l 6--, H 4 3HF I RHF 25 --+I'-• 27 PS I 86A XPS 186 ---¾- 27ZHGB2 RHG 3 •-H--- 7 Al2400DF Al2409 CC AY5070DF AV4 4C7D F A Y24 39DF CY28 53DF K6 I 7 Rf,JS0A ~4 2H F8,2HF8A SH FB Tl -j ~ MI , --1 -jf-MI 

27XHGT SHGl3 22--11---28 3HDI RHG 2 5 --:W-- 27 PS I 85A XPS 185 ---¾- 2 7ZHFB2 RHF 3---11--- 7 AI2400DG AI2410CG AY507 I DG AV4307DG AY2440DG CY2854DG , 617 RNS0B 622-3 622-4 2HG6,2HG5A SHC6 l -j-5,1--jl-5 ---¾-,!'-

MO l'i ! TOR 
L IGH T 

CON""ACT 

3 I 5--jl----, -1 7 
4 16--J l--i-18 
5 2 H I--H-23 
6 22 --J l--i-24 

2 7 25--J l--i f-27 
8 26--J l--i-28 
9 3 H l---, f-33 
I 032--J l--i-34 

3 I I 35 --J l--i - J7 
I 2 36 --=i l--i-38 
13 4 Hl--i-43 
14 42--J l--i - 4'! 

L I 5 45 --J l--if-47 
I 5 46--J l--i-48 

X 

X 

X 
X 

X 

X 
X 

X 
X 

X 
X 

X TH IS DWG 
X TH IS DWG 

X SPARE 
SHF8 BTH I 0 

J' 
MHF8 

7 '} 10 
17 5 H l--i , 53 X SPARE 

9T 

, 

LI----=---

52HF8 
AS 

L2 ---0 

(.) ..j I 0 ~ i&:~ Ln 

y 

1
SHF8 

"IT 5i!HF8 
7 ,.5 

5/IF8 
YI 

• FCYS I 852 --J l--i-54 X TH IS DWG 
5 19 5 5--J I--, f-5 7 X TH IS DWG 

2056--J l--i-58 X SPARE 
2l6Hl--i--63 )( SP ARE 
22 62 --J l----,--64 X ALM,FF . 18 

6 23 65--Jl----,--67 X TH IS DWG 
2466--Jl--i--68 X 
257 H l--, L 73 X 

SHF8 BTH I IO 

"' io 
C"' Q.. • «l >;I--- CJ 7 21 72 --J l--i-74 X 

- ~'28 :,: QHTR. ;;;0 .., 0 200W ----, 
' 2 ( (5 --j l----,-77 X 

28 76 --J l--i , 78 X 
LL 
w 
et: rM~Fil 

u 

TRANSF£R. .SWITCH; 4?Jf/F8 43HGG 
1..oc.; 5Hf8,5~ rs' """"""FS 

I ' PJl8·/ 

120 VA C SPt,CE HEATER FOR MOT . No. I I - CU . No. PJB l 10 

SIM: LAR FOR MO T, ~O. 12 EXCEPT USE HTR . LOC. MHG6 & CKT. NO. FJ8 116 

EQUIPMENT - □CATIO N NU MBERS 

CN,\S 
HO I 
MH FB 
RHF 
SHF8 
Rt,S0B 

co~ TRO L BOARD AU X I L I /1'1'/ SAL Tw,, TER (SECT. I VB I ) 
HO T SHUT DOWN REMOTE CON-ROL PA NEL I 
AUXI L IARY SALT vJIITER °'UMP t,o. 11 
ENGI NEER SA.FEGUARJS RELAv BOARD BUS F 
SW I TCHGEAR 4KV BUS F CUB :CLE 6 
NUCLEAR SAF EGUARD OUT°'U T RACK - TRAI N B 

XPS l 86 IN ST RUMEN T N8. PSl86 LOCAL MOUN TED 
8TH I I O TER MINAL BO X .ARE.A H No. I 0 
PJ 18- 1 POWER FA NEL I NTA<E snu c - URE 

REFERE\jCES 

I . DESCRP I TION OF E_EC TR IC AL DI AG RAM , SYMBOL S & CKT. DESIGNATIONS, 
2. SINGL E L INE ME TER & REL AY 4160V SYST EM Sri . 2 IBUS F,G , HI . 
3. SCHFMA T IC nlAGRAf' POTFNTIAI & SYNCHRONI Z TNG 4 160V SYSTFM. 
4 . SCHEMA T I C D I AGRAM 4160V BJS F AUTO MAT IC TRA NSFER . 
5 . SCHEMATIC D I AGRA M 4160V BUS G AUTOMAT I C TRA NSF ER 
6 . SCHEMA T IC D I AGRAM 4160V BJS D iFFEREIH IAL SH , 2 . 
7. S I NGLE LINE METER & RELAY 125V DC SYST EM. 
8 . SCHEMATIC D I AGR AM 41601/ BJS H AUTOMAT I C TRA NSFER . 
9 . EQUI PMEN- LOCA T I ON NO . S. 

10 . PIP.NG SCHEMAT I C SAi T WAF R svSTFM . 

11. LOGIC DIA.GRAM AU XI L I AR Y SA_ T WA TER PUM PS. 
12. SCHEMA T I C D I A~RAM MA IN ANNUNCIA TOR SH . I 

13 , DIAGRAM OF CONNECT I O~S PPC COMPUTER TER "IINA L S IPCICI 
I 4 . @ F .. ~CT: ON DI AGRAM . 

15 . @SOLI D STATE PROTECT ION SYSTEM. 

D'.l'G. 

050003 
43 7533 
4376 14 
437625 
43 7626 
4 376 17 
43 7546 
437627 
101900 
1070 17 

19406 
50 I I 2 1 

437865 
663 195 

66 323 1 

I 6. SCHEMATIC DI AGRAM MON I TOR LICHT BOX C. ------------------------------------------------ 4 37698 
17 . SC HEMATIC DIAGRAM SS PS OUTP UT RELA YS, TRAIN A, TRAIN B. _______________ 501869,503088 

I 8 . SCHEMATIC DI AGRAM MA I N MINUMC: A TOR. ----------------------------------------------------- 4 3 77 00 
19. P. D.S COf, TRO .. CIRCUITS SCHE'~AT:C D i AGRAM ___ _________ _______ REC. DWG. NO, 6009838-69 
20 . SC HEMATIC DIAGRAM VENTI LATION FAN MO TO RS 

21 . SC HEMATIC DIAGRAM MAIN ANNUNCIA-OR 

NUCLEA R SAFETY RE LATED 

4 37637 
50 I I 38 I BUS FI 
50 I I 3 7 I BUS CI 

~ 

A 
B C 

KEY DWG . SEC TION 4 
P. C. &[. SYST EM 
PH ASE SEQUEMCE 

A-C-B 

4NF C 
4 Si ZIii 

~ ~ 

DATE 

CS-07-20 I 5 

0 , D. MlsRU 

R. E. ~ ><C2 

I. V. FAZI 

P . E. NIA 

REV ISIO• DESCR IPTION 

REV ISED PER DDN-2 •1 43 

~ 

Ul l T 

ELECTRICA L 
SCHEMATIC DIAGRAM 

AUXILIARY SALT WATER PU~P 

DI A. BLO CANY Dr~ POW ER PL ArH 
PAC I FIC GAS A. ND ELE CTRIC CO MPA N Y 

SAM FRANCISCO , CAL!FC,Rl'J J A 

DWG SCA LE : 

BI LL OF MATL: 

SUPS DS : 

SUP~D BY: 

ORAWt~ I SHEET I PAGE I REV 

437 ~~4 0 33 
U2-441287 

I " , 

FOLD 

sr 
a-, 
en 
r-,,., ._,. 

OL n◄ 

"-" CU T -


