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Response to NRC Request for Additional Information Regarding PG&E Letter 
DCL-11-072. "License Amendment Request 11-06. Revision to Technical 
Specification 3.3.5. 'Loss of Power (LOP) Diesel Generator (DG) Start 
Instrumentation'" dated October 24. 2011 

References: 1. PG&E Letter DCL-11-072, "License Amendment Request 11-06, 
Revision to Technical Specification 3.3.5, 'Loss of Power (LOP) 
Diesel Generator (DG) Start Instrumentation'" dated October 24, 
2011. 

Dear Commissioners and Staff: 

In Reference 1, Pacific Gas and Electric Company (PG&E) submitted License 
Amendment Request (LAR) 11-06 to revise the Operating Licenses, to revise 
Technical Specification (TS) 3.3.5, "Loss of Power (LOP) Diesel Generator (DG) 
Start Instrumentation," and to correct the nonconservative First Level Undervoltage 
Relays TS limits contained in the current TS Surveillance Requirements (SR) 3.3.5.3. 

On March 9, 2012, the NRC staff requested additional information required to 
complete the review of LAR 11-06. Per discussion with the NRC staff on April 4, 
2012, a response date of April 12, 2012, was agreed upon. PG&E's responses·to 
the staff's questions are provided in the Enclosure. 

This information does not affect the results of the technical evaluation or the 
significant hazards consideration determination previously transmitted in 
Reference 1. 

PG&E makes no regulatory commitments (as defined by NEI 99-04) in this letter. 
This letter includes no revisions to existing regulatory commitments. 

If you have any questions, or require additional information, please contact 
Mr. Tom Baldwin at (805) 545-4720. 

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance 

Callaway • Comanche Peak • Diablo Canyon • Palo Verde • San Onofre • South Texas Project • Wolf Creek 
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I state under penalty of perjury that the foregoing is true and correct. 

Executed on April 12, 2012. 

Site Vice President 

dngd/4955 SAPN 50464942 
Enclosure 
cc: Diablo Distribution 
cc/enc: Gary W. Butner, Branch Chief, California Department of Public Health 

Elmo E. Collins, NRC Region IV 
Michael S. Peck, NRC, Senior Resident Inspector 
Joseph M. Sebrosky, NRR Project Manager 

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance 

Callaway • Comanche Peak • Diablo Canyon • Palo Verde • San Onofre • South Texas Project • Wolf Creek 
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PG&E Response to NRC Request for Additional Information for 
Diablo Canyon Power Plant Regarding Technical Specification 3.3.5 

NRC Question 4: 

It is stated in clause 5.2 of Calculation No. 9000041128, "Since the two sided T1A 
uncertainty is calculated at 95% CI (CUOO = 1.96 X a), the one sided actuation point 95% 
probability will equal to (1.645 X a) or in other words: (1.645/ 1.96) * CUOO." Provide a 
technical justification as to why a one-sided probability distribution of channel uncertainty 
is used in calculating compliance to the NRC staff's position requiring a 95/95 tolerance 
limit for this application. 

PG&E Response: 

Methodology: The methodology for determining uncertainty for a single side of 
interest while maintaining 95 percent probability is based on ISA-RP67.04.02-2000, 
Section 8.1. ISA-RP67.04.02-2000 was issued to provide guidance for implementation 
of ISA-S67.04-1994, which is endorsed by Regulatory Guide (RG) 1.105, Rev. 3. 

Application of Methodology: The Technical Specification analytical limit associated with 
the load shed function of the First Level Undervoltage Relays is single sided (i.e., only a 
lower limit exists). The requested change remains consistent with this approach. The 
above single sided approach was applied to the coincident logic of one of the T1 AlBIC 
(T1 x) relays and the T2 relays for the load shed function. T2 is an instantaneous relay, 
which will actuate before any T1x setpoint is reached. The T2 setpoint combined with 
uncertainty has sufficient margin to the highest setpoint for T1 x to ensure that the T2 
relays will have already actuated by the time voltage falls into the detectable range of 
T1 x. Therefore, the uncertainty of 2/2 coincident logic will be entirely dependent on the 
95 percent single sided confidence limit of T1x actuation. 

NRC Question 5: 

Clause 4, "Inputs," lists reference accuracy for the devices used for 4. 16 kV Bus Under
Voltage Relay & Timer setpoint calculations. Provide documentation to demonstrate that 
the reference accuracies used for all these devices are valid for a minimum of 95/95 
confidence level as stated in RG 1.105., i.e., - 2a to 2a. 

PG&E Response: 

The reference accuracy or "rack calibration accuracy" is one of many terms used in the 
Square Root Sum of Squares methodology for calculating total channel uncertainty. 
Calibration accuracies used to calculate channel uncertainty for this calculation are 
generally larger and bound the vendor specified accuracy. The ABB 27N and 59N have a 
repeatability of ±0.1 percent as specified by the vendor. Their fine tune calibration is 

Page 1 of 3 



Enclosure 
PG&E Letter DCL-12-038 

performed by a 15-turn 3006 Trimpot® potentiometer, with 0.01 percent adjustability. 
Therefore, the device reference accuracy is effectively a function of device repeatability. 
Further it was verified in the electrical maintenance laboratory that the device is 
repeatable to better than 0.01 V at 12 different setpoints, at 3 different trials. 

In addition, 100 percent of the relays are tested by ABB to ensure relays meet the 
tolerance and repeatability criteria set forth in the vendor documents. This testing ensures 
that all relays received by Diablo Canyon Power Plant conform to the vendor published 
reference accuracy thereby meeting the 95/95 criteria. 

5.1: ABB 27N Reference Accuracy for Undervoltage (UV) function - The vendor specified 
repeatability for ABB 27N at T1A (96.5 Vac) is 0.1 percent or approximately 
±0.1 Vac. In this calculation a calibration accuracy of ±0.5 Vac is used. Similarly, at 
T1 B (90.5 Vac) and T1 C (78.6 Vac) the vendor specified repeatability are ±0.09 Vac 
and ±0.08 Vac respectively. However, for the purpose of conservatism a calibration 
tolerance of ±0.5 Vac is used. The selected calibration accuracy, which is more than 
5 times larger than the vendor specified repeatability (or 5 x 1.960 = 9.80), will afford 
a confidence level much higher than 95 percent in achieving the specified setpoint 
every time. 

5.2: ABB 27N Reference Accuracy for Time Delay (TO) function - The ABB 27N vendor 
reference accuracy (±1 0 percent of setting or 20 milliseconds, whichever is greater) 
at T1A (8 seconds) is equal to ±0.8 seconds. In this calculation a calibration 
accuracy of ±1.0 seconds is used. Similarly, at T1 B (5 seconds) and T1 C (3 seconds) 
the vendor reference accuracies are ±0.5 seconds and ±0.3 seconds respectively. 
However, for the purpose of conservatism a calibration tolerance of ±0.7 seconds 
and 0.5 seconds are used. The selected calibration accuracies are more than the 
vendor reference accuracy. Therefore, the confidence in calibration accuracy will 
exceed 95 percent. 

5.3: ABB 59N Reference Accuracy for UV function - The vendor specified repeatability for 
ABB 59N at T2 (98.0 Vac), B3 (109.25 Vac) and B4 (109.25 Vac) are equal to 
±0.098, 0.11 Vac, and 0.11 Vac, respectively. However, in this calculation for the 
purpose of conservatism, a calibration accuracy of ±0.5 Vac is used. The selected 
calibration accuracy which is approximately 5 times larger than the vendor reference 
accuracy (or 5 x 1.960 = 9.80), will afford a confidence level much higher than 
95 percent in achieving the specified setpoint every time. 

5.4: ABB 59N Reference Accuracy for Reset TO function - The vendor reference 
accuracy for ABB 59N at T2, B3, and B4 are equal to ±0.020 seconds and the same 
value is used. 

5.5: ABB 62T Timer Reference Accuracy - The 0.5 percent vendor reference accuracy for 
3A timer (8.5 seconds) is equal to ±42.5 milliseconds. In this calculation, a ±50 
milliseconds calibration accuracy is used. For 3B timer (18.5 seconds) the vendor 
reference accuracy is equal to ±92.5 milliseconds. In this calculation, a calibration 
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accuracy of ±1 00 milliseconds is used. The selected calibration accuracy is more 
than the vendor reference accuracy. Therefore, the confidence in calibration 
accuracy will exceed 95 percent. 

NRC Question 6: 

Please provide diagrams indicating how the different devices described above are 
connected including the connection of the potential transformers and the relays, to enable 
the staff to understand the justifications requested above. Indicate what combination of 
relays are required to ensure that the required protective action is successfully achieved. 

PG&E Response: 

Informational logic diagrams, schematics and connection diagrams are attached to this 
submittal as listed below. Drawings are stamped "PRELIMINARY FOR INFORMATION 
ONLY" as the design change to implement the new protective logic is still in the 
development phase. However the following is not expected to change: logic, coincidence, 
permissive design, and relay connection. 

Reference page 2 of Attachment 1, PG&E Drawing 441286, for the following explanation 
of required relays for protective function. Under the new protective logic design for 
degraded bus voltage conditions, where bus voltage is less than 80 percent of nominal, 
the protective load shed function is initiated by the First Level Undervoltage Relays. A 
combination of either of the three 27HxT1y relays (where x designates the bus "F," "G," or 
"H" and y designates the degraded voltage level "A," "8," or "C") and the 27HxT2 
instantaneous relay are required for initiating the load shed protective function for the 
respective bus. At degraded voltages between 80 percent of nominal and 91 percent of 
nominal, the protective load shed function is initiated by the Second Level Undervoltage 
Relays and remains unchanged from previous design. A two out of two coincident pick-up 
of the 27Hx83 and 27Hx84 Relays in combination with a timeout of the 62Hx38 Timer 
Relay is required for initiating the load shed protective function for each bus. 

Attachment 1- PG&E Drawing 441286 
Attachment 2- PG&E Drawing 441340 
Attachment 3- PG&E Drawing 441345 
Attachment 4- PG&E Drawing 441349 
Attachment 5- PG&E Drawing 441352 
Attachment 6- PG&E Drawing 500788 
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(REF: 663332-220 PAGES 12-11. 6·17) 

125VDC CONTROL 
SYNCHRONIZING RELAY 

snIClf1o.'HZING CIIECt; Rn .<ti~ BUS .F' 
SYN 

25HF 
25XHF snICI'>iONIZlI!G AUX fill 4KV EUS 'F' I 25VOC W.l.Co< SG 1342925 

21HfU lJl,IlERiOLTAGE RELAT. 51-UP fOR GUS 'f' 
27HF81 UllOERYOLTACE RELAY EUS 'F' 
2711FB2 UIlOEIlYOLTACE RELAY EllS 'F' 
21HfTI UJ;OERVOLTACE TRIP RELAY, BUS 'F' 
27HFT2 UIIOERVOLTAGE TRIP RELAY, BUS 'F' 

2711F63,84 UV RELAY 8US'PC2Im LEVEll 
52HF1,IJ!.14 AIR CKT BREAKER <l\1'iV BUS' F-

SSHFU OVERVDlTACE BEL SI-U' FDA, ~<v nL5 'f' 
SSHFG OVERVOLTAGE RlL DIESEL GEIIERATOR 

Ci.E.Co 

YH418A lSOL. )(HTR. TO ERros I<JX-BUS 'F' eTlCI 
PAK [F.D .... 'G·S 

YI<4 t9B ISOL. XHTR. TO ERFDS I<UX-8US 'C' 
YI<4200 ISOL. )(HIR. TO EAFDS MJX-BUS 'W I t 
29H.B2 2711'B2 'LUR CUTOUT SWITCH ABS R[r.O~"23 10 POlE s.w A.SSV. 
29HGB2 2711G82 ,LUR CUTOUT SWITCH 
29HH82 2111H82 ,LUR CUTouT SWITCH ~ 1 I 

CONTACTS ~~ F?EH/lRI<S 

I HI-Ole r ... )( THIIIJ_ 

l "-U-°,lC e X 71,v.f~ 

.3 o-iJ-o'" c x iRE£20 
4 HJ-o.jC D J( .sPIl~E: 

SYIlCI-lROI'HllllG $WI1CH 52Ht7 f 52HF13, 5211fH. 

S2NGS, 52HG13, 52f1G 1<, 5211H7, 52111113 l 52111114 

USED AT LOC. SHF7, ~. ~, SHGS, ~, SHGI.oI 

SHII7, SHill] ~ SIIHI4 

G.£.Co. TYPE 5B-1 fIODEL '16S81CF9 

Uo-tJ-OlIS /1 l< REf .(,5,20 

.U<>+06' I )( JPARt: 
A7<>+o.ll7 I )( '1HJ$ ./lIHS: 
lI/.....,pn 6 x SfltR£ 

&n~1JIl N X jr)I.mfT.FR 

C/o-froP/ J x I'IJlT11l7M 
CSo-I-bJ)S 01 X 'I"iY~R. 

"~lJ' K l( )!lTlol[TER 
C7o-i1<>P] L x SPARE 

S~llCHROtHZJlIC SIiITCH 5211F1, 5~HFt3, 52Hfl< 
52HGS, 52HG13, 52HG14, 52HH7, 52HHI3, 52HHI4 
USED AI LOCo QiE. Q!ll t. Qlli 
V.E. CORP. TYPE W~2 S1nf -6611\152(;01 

v FOR 52HF7, 52HG5 t !l2HH7 USED A.T lOCATlotl 
Qj£, g!l; ~ Qili ARE SPARE 

REFERENCES: 
I. DESCRIPTION OF ELECT. SCIlEWlTJC OIAG. SYMBOLS ~ CKT DESIGtlATlOIIS--- 0500~3 
2. SINGLE LINE METER" RElAY DlAG 4160V SWGR BUS SECTIONS f, G ~ H---- 441229. 
3. SINGLE UNE METER t. RELAY DIAGRAM 12KV SWCR .. --------------·----·----- 441227 
4. SCHEMATIC DIAGRAH AUXIlIARY TRAIISFORKER 1m. 22------.. ----.... ··-- 441349 
5. SCHEMATIC DIAGRAM STARTUP TRAIlSfORHER 110. 22·--.. ·--·-----------.. --·-·-.. - 441345 
6. SCHE~.ATlC DIAGRAM LOAD CENTER TRAtlSFORHERS--.. ·-···-------·------.. ------ 441364 
1. SINGLE LINE HUER ~ RELAY 01 "GRAM 125V DC SYSTEH---.. --·--.. --.. --------- 441240 
B. ruSE LI 5T-----·-----·--.. -.. --------.. ------·-------· .. -·-·-.... -·-.----.. --.. ---.... ------ 066145 
9. ARRANGEMENT MID DIAGRAII OF COIlllECTIOI1S ERFOS .. --- .. --------·--·--·------· .. ·- 445399 

l!l&..£ 
10, SINGLE LlHE DIACRAI-! 480V SySTEM-----.... ·----.. -----.. -·--------·-·-· .. - .. --.. ---· 441237 
II. SCHEMAflC OIACRAH AU~ILlARY SALT \IATER PUI-:P-------.. ·-·---·-------· 441287 
12. SCIiDlATlC DIAGRAM CONTA I NfI[tlT SPRAY PU~J'-----------·-·--.. ---------
13. SCHEMATIC DIAGRAM Co.vPOIlENl COOLING WATER PuvJ'.. . .. --.-.-.. ---.. - 441311 
14. SCH[HATIC DIAGRAM REACTOR CHARGlllG PUIJP 2-1 !. 2-2 .. ------------------ HIl12 

SCHEHA TI C D I AGRAIl REACTOR CHARG lUG PUl'.P 2 -3----·---·---·---.. · .. -.. ·-·--
15. SCHEMATIC DIAGRAM RESIDUAL HEAT REHOVAL PUHP------------.. ·-· .. ·------· 
16. SCHEHAT Ie DIAGRAM AUX 1 L! ARY HEDI/HER PUHP·--·-·-.. --.. -----·-···--·-------··· 441302 
ll. SCHEMATIC DIAGRAM 4160V BUS AUTOWlTlC TnAltSrER-----------------------·---- 441352 
Ie. SCHEMATIC DIAGRAM SAFETY IJlJECTION PUIJP--·-··----.. -----·--.. -·---.... -·-··--··-- 441315 
IS. SCHEMATIC DIACRMI 4KV DIESEL GEIlERATORS-·--·----.. -····---··----------- 496275 
20. SCHEMArlC DIAGRAM 4KV DIESEL G[tlERATORS CK1. BKR .... -·-.. -··-----------·-.. 496216 
21. SCHEWITIC OlAGRAI4 4160V AUTOHATIC TRWSFER-------··· .. ·-·-·-· .. ------·-- HI352 
22. SCH[KATlC DIAGRAM - KAIN ANNUIlCIATOR .. ----.. ----- .... ----------.-•• ---.. ---.. ----. 500788 
23, IIIRIKG DIACRAH - 4KY SWITCHGEAR 6US--·-.... ---·-.. ------.. --·-----··-·--· .. ----·-- 441570 

EOUIPMENT LOCATION 

~ SWITCHGEAR 4KV aus 'F" CUBICLE 7 
m COIITROL BOARD Et~G. SAFEGUARD BUS 'F' 
llli.E EIlG. SAFEGUARD RELAY eOoRD BUS "F' 
!!Q.! HOT SItUT -OOWII REKClTE cOIn. PilL. I 
:i.!!W SWGR 4KY BUS 'f' SYIlC. PilL. I 
~ SIIGR 4KV BUS 'f' CUB 13 por. mAIlSF. 

NUCLEAR SAFETY RELATED 
KlY UWG. SI:.C I ION_2 _ UNIT 2 

ELECIRICAL 

441230 

M....!! BUS H 

441238 441239 
441287 
441307 441307 
441311 441311 
441312 
4006751 
441309 441309 

441302 
441353 441354 

441315 
441355 441355 
441356 441356 
44 i 353 441354 
50(1187 500186 

441565 441594 

~ 

J-.. 
B C 

F.C.LE. SYSTEM 
PHASE SEOUEItCE 

A-C-B 

SCHEMATIC OIAGRAt-1 
POTENTIAL L SYNeMRO~IZIIIG DIACRA" 

4160V BUS SECTlOtlS F. G, L ~ 

SIlL Of HAlL' 

nl1BlO c,\.~,Cl'~ PG'oofR PUr-T 
PACIFIC GAS AND ELECTRIC CCKPANv 

SA'~ FR,UtC1SCO. CAllFomHA. 
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.3 4#fl4 

StlF7 

S211~7 
AS 

SHF7 
1P.'9 

§/-IrlB 
2-3 

S2HFI3 
A$ 
SHFI4 

.£'HFI,J 

5211fJ4 
CS A 

2 J 

ZP/ 

RJ.lf 
2PJ 

,
I 
I 
I 
I 
I 
I 
I 
L_ 

3~ 

FOR BUS D&E 

;
SEE DETAIL II All 
THIS OWGo 

51HFI4 

80 

7 
5JXHF14 

8 

6 

4~ 
C0 

2v5 

3 

4 

52HFI4 
cs 

51XHFI4 

Ll 

14 C 

}J 

14-

9 

10 

Z9Hf/~ 

SHfl4 

tOlE A" 52HM 
E1cs A7 

Qit 

L'Z. 
SHFJ4 

FOR 52HFI4 p 52HGI4 
& 52HHI4 ONLY 

!'IXHFI4 

/25 V D ( CONTROL SC,HEMATIC DIAGRAM FOR CIRCUIT BREAKER 52HFI4 CKT N° FI4H 
CIRCUIT BREAKER5 S2HD5 I S2HE/3) 5ZHGI4 ANO S2HH /4 AK£ SIMILAR. 5££ TASLE BELOW UNIT 2 
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DEVICE TABLE 

OEVIC[ Ale FtlNC1IO# r-<AiING MF,f TYPE CAl N° OJf I('e"MAKIf S OR. 
I?€F ,oW4-IlAA/6E 

3111= I O/£J£'- AUrO lKAAISFEK WL/( RELAY - - - JS 
5HP/3 flAKT UP AUrO TKANSF£K rKIP R£LA r - - - /5 
2SXHF 4 KV BlJj F SYNCHK()NJfM CHECK AU)' KELAY - - - /3 

5/HF14 SIAf{f UP TIlANSRJlNEK 22 OC RELAY - - - S 
5/'xHf/4 • t .. ALI% RELAY 24 V PC 6£ HFA 12HFA51A46H 
S2f1!=JJ 4KV JJljf F FDK CI(T 8KK (AliA Tl?ANJFtJlKE~ - - - (5 f 18) 

03UT22 SlAKT UP THAN5F(),fMEK 225{/PPEN f'KAf! RELAY - - - 4-
cP3XIJTc2 I AlIf RELAY IZ5V [J C W AR b068017AOC) 

(,3YLlT22 t AIJ1 RELAY a2j2oAMf 6£ HAA 12HAAJ5A4F 

87UT22 [)/f~EKENTIAL RELAY - - - (4 ~ 8) 
87.1//T22 , t AIJ% KELAY /Z1V PC W AI( b(J68017 A09 

87XHFB 4KV 8US f DIFFERENTIAL AUX R'ELAY - - - II 
27DCHFI4 C()N7ROL BUS DC UV RE.LIIY 125 V IJt 1aA$TAl E~P.o 
27DCIHFI4 _ 1 t 1: ~ t _t J t 

. JI62HF5 STARTUP CLOSE-IN TIMER BUS F 
... 

I 25VDC ABS 62T ...... 15~) 

ADD- --
62HFI4 BKR CL.tiSIN6 SPRIN~ riME. JJlLAY /fiLAY 1(1 25VDC AGASTA 1 DElI? 

l -4HFI4 4 KV BUS F Auro TRANSFER RELAY - - - 15 
~1.I122 STAHr l/P TRANSfablER Z2 f/{II'LOMO(Jr RitfY 1Z5~ DC \ W WL 
43J.1F 4KV BUS F TRANSFER SWlit.H -, - - /8 
52HFI4 4KV BUS F FOR.FOR CKT.BKR.(ST-UP) TRANSF. -- ~,-- -- ( 5 ) 

\ 

~ADD 
E~lI/PMENT LOCATION DWG CHANGE 

CH CONTROL BOARD STATION ELECTRIC ONLY 
Clf.£ CONTROL BOARD j ENGINEER~D SAFEGUARD BUS F 

RHF RELAY BOARD ENGINEERED SAFEGUARD BUS F 

ADD- ~X-RELAYBOARD ENGINEERING-S",;FEGUARD -BliS0 
--_..... _ .......... ~--- .-

SHF/4 5WltCHG£AR4 KV BUS F-; CUB7cL£ 14-
RVHE STATJON ELECTRIC,. ~ELAY BDARD £ 
Tt!llJ22 START tiP TI?AJJSF N° 22 Cl>NiROt.. CAeIN£ T 

UNIT 2 

DRAWING No. 44 I 345 SHEET No. t DON No. 2000000991 PART 000 VERSION 00 -

f R;1r L 1M I NA-t(y - POR. REV. NO.B- SHEET No. __ of __ 

/N/~ tMA-T /OIV ONLY PREPARED BY'~ DATE' 3/5/12 SKETCH No. OSK -5000032 109 
PART 000 VERS ION 00 SHEET No. 2 of 2 REVIEWED BY: DATE: J.VJl/~ 
SKETCH TYPE OJ - --

VERIFIED BY: ~ DATE: 1./.J.7tL 
WALKDOWN PERFORMED: YES [R] NO c=J 

S •••• Drowlnqs/NCFE/AJL2/U2 BUS F 



Sv£lvv 
.:vFFEI?ENTIAL J ,meT I 

G]lJYZ2 

MATCH CIRCLE?14 ?14 FI4 REF. 1/0,13 

OE 
2I~~ 

Hi TOO 

tI 

SJiE..J..1 TI 2l.QC. 
Nit HFI4 
T It 2.lD.CJ.. 

c:\temp\250bf56e\441345.TIF 

CLOSG. T/lIP l/JPICAT/()A/ I 

of KV BUS E DEVICE 'XHfB 2.~HEI3 
BKR SZH E.I'S CRT NO Z9Hf) Kt2'1IJ~ 

4 KV 80:; F DE.>'/CE h'C ,¥JU:~ l'""H 
BKR SZHF f4. CKT N() '44rtDF 

4 KY BU:; G oc.VJt:! NO ](114'14 251f1i1, 
ilKR 52 Hlil.j. CKT NO _ (!117M 

'KV BUS /I DEVICEND 1.11111' Z'111"/4 
~KR 5211111-1- CKr 110 rtlH/ 

91> 

r 10 

DEVICE TABI.E 

DfYIC; II" FUNCTlQA/ MF~ TyPE CAr N- M 
~4r 

'Jill' I DI£1EI. AUlD lIW/Jf£~ lJiTL/f IUU .. ,. I~ 
SHNJ mn WAVltJ ~!FEIf ~I' IWAY 15 
ZSJl.HF ~ J(>IlJI.IJ F JYNCI(trDKIIM (ifF" /W' UlA 
SIHFU JIM[ JI' WNJfl)(JffX 22. DC R&lAY 

SURFU I j i NIl Kef.). 
S2 'FIJ 4KVJJVff aflKlt (~mw. 
';''JUT22 JDnlll'rLJNff()llftru WtfJI!U 
"'JlIlITez IiI/ /1£1.111 fUf , 
(.3YI1TZ2 J./Hm.fy az 21 
87UTtz PIF(JUlIl/AJ./,£l.4Y -
87,(/1T22- I WI(£lAY fl5rDC 
87XHFB 4Kr IJII! F IlIFFErENT/At AI/,( Ifr, Y 

27DCHFI4 COJ{TRtJL 811S DC UV RELAY 115VA JUST; 
27DC 1 HF 14 • 62HFI4 6KK CldSfN6 S"rllit, TllfllJllAY /IBA 
4Hfl4 <# KV tillS F /lurc rRAH$FER "ELAY -
UIJ7Z2 51Atr VI' ~fKt2 'tI'. '1KSA t. lit: 
431lC 4XV BlJf F TRANIFIR SWITCH 
52HF 14 m BUS F fDR.FOR C(T.OOI,(SHl'1 lRIJ.lf. -

POIITrONJ 
CONTACTS .~<'i'! WCAL KcJ«AKlff 

10-11-01' A X Alo1KM 
2<>-1J--<>2' '" X IIDEKlQCX 
3 <>-i)-OJ( C X SPAKE 
4<>-;1-<>1£ D X IIITflUOU 
I"-il--<>!' E X JPAKl; 
'<>--if-<>, F X I!JTEKtOCK 1.1 HFI4 12S V Q C CtJl.lrKOI.. SCIIEMATIC O/Ad/?AM FOK etrT /3/(1( ffZH61S 

125' V 0 C CONTROL fOIt:MATlC £)/ACICAM .JTA.a-IIP Tli!AlI.fFORMEJ? N022 
P/(OT£CTIVE K.EI.AYING aT AIr:> THill 

w 

POTENTIAL INTERLOCKm 

CK[ IJD(jf5H 

CLOSE TRIP TNOICATION OV£RCURIU!Nr I(ES£T ! lAID,cAT/OAll 

DETAIL 'A' 
(FOR 5iiSDTEO~lYl 

~. 

f2S V 0 C CONTROL SCHEMATIC OIAGRAM FOR Cll(ClJlT i3REAKER 52HF14 CKT Nt> FI4H 
t:.iIlC(J1T .8KEAHEKS !i""2J1D5 , ~2H£13, 52HG14 AND .52Hlli4 ,A.K£ SIMfUR SEE 7if8U BElf)W 

I&llf$lr~lt 

52!f14J ~J SlIj/;'l 

COI/TACTS 

II>-l/--<>I' A 
z<>--II-<>ze 8 

3<>-1/--<>3C C 
(I>-lt-04(: n 
II>-lI-<>U £ 
7<>--1l-<>lC F 

POSITION 

r:;. ,,(lOse 
IUMAIlIIJ 

Tit/!' 

X THIS DN!> 

X 1}/ISDPlt; 

X X SPAlll 

X ,JI''''U 
X X SPIlIlE 

X X rHfSDM 

PO,r/TiOAl 
COIJTACTf IIfJij Ii£UTllAl. fCtt'Il R£MAJfXS 

IfA7P CJN 

- ~, - A X !IIII /)fiG 

~s X X SPAR!! 

[~~'C X llflIIJIt'(; 

~D X X SPA~f 

=-1I--t' € X X 1!IJDtIfi 

1-1S-r!1-O F X X Sf"ARE 

~G X X SPAR£ 

C(MITROl SWfTCHfJ ~, J7f!1' ~ 
~ €1fIJJ J./SEJ),1T l()CAT/j).vf 

'-Ii CJ!E (!j§ ''-!Ut 
SPIlIJJ(T "('VRII 10 NEUTRAL 

(@ TYPE W Z !STYLE N" 5IJ5Ah38C,OI ) 

POSITIOIJ 
,OJ/Tilers 

~1~ r-!M!! 'I1hu (lOse nFER 
WI' ~tOSf 

II>-l/--<>IC A X 
ZI>-l/--<>2C 8 X 
3<>-1/--<>3' C X X 
(1)-l/--<>4C n X 
51>-l\-<>U E X X 
7o ..... II--07C F X X 

(()HlRO/. JWIfCII ~ 

UffP AT JbCAT1(J;.J .JIt.€Li 

POSITION 
COIJTACTf 1Wit, IIEUTICAI. fCtt'It 

I'm"; 1CJ.Cf 
o--li-<f A X 
~I-O S X X 
"l>-t~' c. 
"~J-'<' D X X 
Y~E X 
~F X X 

'-I}--l'>' 6 X 
CONTROL SIVfTCH ~ 

USE/) "'i LOCAl/PAl Qtfi 

SPIl//Jti Ii€TURN 10 NC(JTI{A/. 

X 

X 

X 

IUJ,WIIiS 

1HIS DNG 
TNISDWG 

SPAn 
Jl'o1KE 

SPAfU 
SPARE 

REMAtrl($ 

!IIS I)f/~ 

,sPARE. 

TIiISMti 

.sPARE 

SPARE 

.sf'ARE 

~PAR£ 

1 G--it-:<'7(;1§1 X JPIIRE 
8 <>--lI-<>8Il1l1 X JIITERlOCK 
, I>-lI-CIt ..x SPIIRE 
16<>--it-<>~ oJ X GIIEEllliGNT 

[, DELETED 

/I o-Jl-Clll J( X 
Ilo-Jl-<>/li L X 

SPARE 
SPARE 

2. CELL INTERLOCK SWI rCHES ARE SHOWN WITH 
BREAKER IN OPERATING POSITION. 

JPlIllc 13o-Jt-o/lI 
/{o-Jt-<"" X 
Iro-J~ 

X 

X 
SPARE 
SPAU 

3, THE EOUIVALENT CONTACT FOR BREAKER 52HD5 
ANO 52HE 13, I S A SPARE COIIT ACT. 

Jl.<>--II-<'!~I F X 
UOlAT/lU 5WIlCII 2' Hti/S 
IJ.S{Il,lF lIJt:411IMI §!§!$ 

SPARE 4, TRIPPING DICllE PG~E OESIGtI STO OWG. No. 
45S02[ ASSE~llLY No.2. 

5. FOR DESCR!PT lOll OF CIRCUI T BREAKER 
INTERNAL DEV 1 CES SEE REF. 23, 24 P" 25. 

6. (!)[HDICATES FOR BUS f, G, & H ONLY. 

E()UIPAIEAlT lOCA 1/0N 

CJI CONTROL SCARD STATION ELECTRIC 
C/i.f.. CONTROL SOARD/ ENGINEERED SAFU,UARD BTJS F 
B1!E RELAY SOARI> ENGINEERED $AFEGtJAAD BUS F 
SUFI4 SWITCHGEAR 4 XV BUS F, CCJBICL6 14-
8ijjj ST;!.TlON ELEO(;TRJo(; II:ELAY BOARD E 
1J!!l11 START uP TUWSF "'" Z2 call/TROI. O'oBIAI£T 

REFERENCES 
[ _ IJlSCIUi'llON OF lUcrtrlCAl JcRU1AT1C £VMR'AU SYlt1&:JL5 f (KT N;I$JJ.ofTlbJlS t¥tJtJo~ 
2. £lIT ()f lDV/PMlNT LOCATION CODCS·--------------- ------------------------- [030 [3 
3. SJII6l( WJ- J,lETE~ tK(LAr /)IM /Z J(V START-UP SYST£t.1 --------------------- 437530 

441226 
5. 4i60V SYSTEH BUS SECT. F ------------------ 44 [229 
6,. 4160V SYSTHI BUS SECT. GtH ------_________ _ 441230 

4, 1 1 1 1 4160V SYSTEM BUS SECT. DH ----------------

7, ZSO/flS ... PC SYJfENI ----------------------
8. SCHHIAIIC DIAGRAM STAIID BY START-UP TRAllSF.1!O.21 ~ I,SSOCIAiED CIR.BXRS. SH,I ---

441240 
441344 

(@ TYPE W Z STylE N· S05A(,38GP/ ) 

POTEIH 1 AL INTERLOCK 

(FOR BUS D Bo E Ot-ll Y 1 

(NOT USED) 

CONTACTS 

I <>--il-Cll A 
2<>-it-<>2t ~ 
3 <>-i)-O Jl C 
4o-lf--<>Un 
1<>-;1-<'# E 
'o-JI-C" F 
7o-Jt-<>7{ (, 
8<>---1l-<>~ II 
,1>-l1-C'l I 

Ido-JI-C....'" J 
lIo-Jt-<>iX If 
l2o-Jl-<>..J! L 
130-;1-<>1 
t4~ 
Ifo-J~ 

I' <>--II-<'!' 

POriTiONS 

~~ WCAL 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
x 

x 
~ 

X 
X 

I.'cJ«AKKf 

"'Mil,., 
IIJTERLOCK 
SPAIlE 
IIITEffIO(K 
SPAIJ'l; 

INTERlOCK 
SPtlKE 
IIITERlOtK 
SMRE 

GIIU/JIIGHT 
RESET 
RUE7 
SPAKe 

SlW 1I$/iT 
SPARE 
I/lURU)CK 

FSOlAlJI/6 5W/TClIEI 2'JNI15 2,HEIJ,2')/IFII 
Z"JH611 {Z'lHII" WP,lF ~CATlJ)NJ 
$IiI25,~3,~ {tff]!1/~ 

9_ STAM) BY STARI-UP lRAIlSF.IIO.21 t ASSOCIAT£D CIR.8KJ1S, SH,2 [UII---
[0. ,(160 V !M lJIlFEJ'ENlIAl SH.I ([JUS SECT. DH 1 -----------
1 I. 41t0 I' i SH. 2 (BUS SECT. r G~h») ---------
[2. /Wi f'l)TBlrtAL.(IIfJ SfNCHIfONIIIHIi 4160V SYSTEM SH.I (o/.E) ---
[3. lit 4160V SYSlEM SH.2 (F GioH I ---

! ~ ~ 4r V BUS SJ'r1t'AI /) i E AUTIMAlIC Ttf'ArFCR ------------

437660 
44[ 342 
44! 343 
441339 
441340 
441351 
44 [352 
441353 
441.l!:>4 

[8, AUXILIARY TRANSFORMER 22 ~ ASSOCIATED CIR BKRS 511.2 4,fj:J49 
[9. START-UP TRANSF. [[ " ASSOCIATED C'TS.BKRS.SH.2 4376[9 
20. MAIN ANNLlNCTATOR 5H.16, 17, [8 & [9·----------------- 500786,87,86.89 
2 [ ,4160V SWITCHGEAR flfR DRAWING--- ------- --- ---------------- REC. OWG, NO. 663360 

22. SCHWA TI C OJ AGAA['I 4KV Dl ESEL GEN " ASSOC CIRCUITS BIlEAKERS-------- DWG. ~O. 44 [ 356 
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4KV BUS F TABLE OF DEVICES 
4KV BUS F 
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