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I, Duquesne I.ight Company
-

~

Beaver Valley Power Station - 2j '

J.0. 12241, p.o, g gy.337
! O.F.E. #10030, C.O. !62S9,
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w t.ine swulators, 5,10 and 15 xvn (Model mmbers RTr-480/125 '5,
| 24 TEST SPECIMEN I

I

I RTF-480/120-10, RTF-480/120-15, respective 1v)

j M MANUFACTURER Power Conversion Products

i

4.0 SUMMARY
t

: Three (3) AC 1.ine Regulators, hereinafter called the specimens, were subjected to a *

|
Seismic and Envirerseental Test Program as required by the Power Conversion Products *

i (PCP) fur .use order us. 23214 and Wyle I.aboratories' Test Procedure 543/3148-4/WE,
Revision A, dated January 21, 1982. The test program was perfoazed on Tekruary 8,
9,17-21, 22, 25 and 24 and Marsh 8, 9,11 and 12,1982. *

<
1

]
The test program consisted of radiation exposure (10 and 15 xvA only), a 100-hour
surn-In Test (50 hours unloaded and 50 hours at full load), a pre- and Post. seismic

;

|
Stress Test (a hours at 122*T, f S4 relative htsmidity and 8 hours at 32*r), and a

|
Scisats 21=ulatian Test. runstional tests were o.nducted by the PCP Technical

,
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?!::AL U:SPCC 10:* OATA - PS-79-3

O%.
powc ce.nvwsion products Inc. EY___ r '3tinen DATE 6/21/83-

D
PCP JC0 21102CL*ST ::2:7. Duquesne Light -

*
-

2:00It m -120/120-5 S C".!AL 21102-301 1se XR SU350

TAC: R::0*VIT*.32-3 C i

TES* D 0:121::Cl! # 2
|-- .

- __ _ __.

*. s
.

*** DESCRIFYION QT U!STRt">INATIC:: i

DESCRI? TIC'! C:37ECTION No. DESCRIPTION ,plS?!C IO:* !*0'. !

!

t*?UT VOLTS teos WATT:2TER Uf114
!

1::7UT M25 It'291.IN281 |
*

OUT7ti VOL S tm oA ; |
*

' ' *
CURRE T TRANSTOR:!!R IN241'0*JT7UT M25 ' * ** t . San te g o-

WI-POT TESTER tm7a IN240-

DISTCRTIC:: A::ALY2~.R IN272
...

' *
TEST CATA .,

'
'

SPEC. P.ULA. , DZ1C3IT[1gJ* -

. . . .

4.1 DI::LECIT.1C STRENOTE
'

... . . ...

TO GROU::D '1500 , Et7tT T3 CUTPUT M _

OUTFUT TO CROUND 1500

.

4.1 CIRCUIT OFSATIott VERIFTgD RX .

*

4.3 ADJUSTME:.T RM:CE CUTPt1T VOLT 3 16R.4 TO 35.4

4.4 RECULATIC:: ..

$tt REVERSE SIDC
4.5 ItAE:0:1C DISTORT:0!! ,

I l

4.6 MA%C1U:t CUTPfft CU1:RCIT MAXV!U:( CUR,RC:T, 40.0 .'. i.,

OUTPUT VOLTACE on_i.

.

4.7 5110R7ChCUITTEST CUTPUT CURRC:T S2.0 i., 2 .
**

UfPUT CUluuDIT 45.0 .

.u
9.4.8 ' SURCE WITitSTM*U TEST PERFolUIED * TIL.S_ X|! NO * ' ' * y*

T.r .I' **, . .

"g""Ag.-
34.3 CC::YCnSIO!!' E77tCIC:CT

- Su m m ag.a po.itR FACTOR

t.~.m.is_ '.-

J "8 ";4.10 H!Cil Vol. TAC:: SituTDC'*: TRIP YOt. TACE M/A
|

'*Audiable noise at 5 feet 55 db , amb. SS db

t*FUT CC::D:h!O!!$ FOR TTSTS 4.J. 4.6. 4.7, 4.h 4.9
'

.

A i To Ship" I Nereby Certify That This Test. Data Is Carrest " p-
su::est.:t te to:*.f.et steSutts civitica et Fansteel le.c. Sace

|
, ,

~

.

^

# -- .,
_ m , % ,. - ;_----*- __r'*+ t_ & ' " . " '-
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TI::AL E:SPECTIC:: DATA - PS-79-3'

O-

power <envwsion proelvets Inc. BT____ !*.. t'il sori CA I 6/21/83' *

m
'

'
CUST:127.* Dueuesne 1.is ht PC? JC3 21102**

1st XX S*.*250 j?!ODIL imr 120/126-5 SCRIAL 21102-501 -

TAC 1 REC *V173S2-3C
TE3 TID 0;! 3C:C11 # 2

_ _ _ __ _ . - . _

*.
DESCRIPTION of INSTRU>!ENTATICS**

DESCRIPTIC" E:SPECTION No. DESC?.I? TION INS?!C* ION NO. ;

U7UT VOLTS m es te e7 WATT:ETIR IN114

C7tT Al!PS ET291.IR2.81

OLTFLT VOLTS I'f294
IU241

OUTFLT. A?!PS. fif288.TN259 C.URRE.::T TRANSTOEER .

. . . . .

HI-POT TESTER tma 177240*

DISTORTIO: ANALY::R t**m
!.

'

TEST DATA i, * ;

* '

* W TC. FARA. MICRIPTIM _,

*

, ,

4.1 DIELECTRIC STRENCIh .mm TO GROUND 1500 , INFLT,TO CUTPUT 1500
,

00TFUT TO GROUND 1500

..

4.2 CIRCUIT OPERATI0tt VERIFIED TT
i

4.3 ADJUSTME:IT RANCT. CUTFUT V0:.TS 168.4 TO AS.4

!
*. t4.4 RECULATIC:t

SEE REVERSE SIDE e*
.

4.5 !!A2:10NIC DISTCRTIC!! i

'

5*
4.6 MA>"CitT.! OUTPUT CUC1tE:IT MAXt!UM CURRDIT 60.0 ggg

[4$TEST OtTfftTr VOLTACE 98.1

"Ed|.d4.7 SHORT CIRCUIT TEST OttfFUT CURRC.T S2.0
IIIPUT CUlulENT 43.0 ** 8

j > a. ..

4.8 S 'JtCE. WIT;tSTAND TEST PERTOCTD YES XX NO g f.,..a .*
.

$ *ee5
4.9 Co*:YERSION EFFICICICY wE*SEE REVERSE SIDF *

.
*sANo P0 m rACTOR

] ".*:.

* i4.10 HICH VOLTACC SHUTDO*JN TRIP VOLTACE N/A'

*
.

I:*FUT CC::DITIONS FOR TESTS 4.3, 4.6, 4.7, 4.3, 4.9.

" 1 Marehy Certify That This Test Data Is Correst Ippt ed Sh1F.
Date q 2 7/#1sur tit::t te recit.or pec:ucts devis'ai ,f Fansteel Inc. 'I

'w _
_____._.,._.____.._..,_.._.._,,s .__. .. .

. , . _ . ..._.-_
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e e:. aa casi s::ve:. :rg:2: :2*c. .mam c114. v::::.ae. sisn % 1::c. ta. )tec:2332:sr
.

TI!*AL INSPECTIO:i DATA - PS-79-3

0
- fjst$ power conversion prosivets inc. BT K. Wilson DATI 6/21/83

% 8'
g'w CUSTC:ZR * Durfuesne' Light _ PcP J6: 21102* *

MCLIL m -120/120-5 StnIAL 21102-601 1sc SUISO

Tt.C t REC *VIT352-4C |
TES~::D C:: SE:*Cl! i 2 1

)
*
.

* * * DISCRIPTION OF IMSTRUME*:TATICM

DESCRIMICM C SPECTION No. DESCRI?"* ION r*S?IC'"!::* No.

IN?tT VOLTS IN297 UAIT:2TER IN11'

I:*PL" MIPS IN291.IN281

CUTFLT VCL S 15295

CUTPUT M25 t=9ss _ nt250 CURRE::T TRANS70R*-ER IN241
. . . . . . . .

IN240HI-POT TESTER nt178 -

D1STCRTIC:: A. 'J fZ:R IN272%
..

TEST DATA ,"
w .

SPEC. P.SRA. DESCRIPTIC -

*

4.1 ' DIELECTRIC'STRr.:CTH T0 CROU::D 1500 , INPUT TO CUTPU; 1500

OUTPUT TO CROU3D 1500

'

4.2 CIRCUIT OPERATION "ERITIED 3|C

4.3 ADJUST:!E::T RA!CZ OUTPUT VOLTS 165.2 TO 88.3 *

4.4 RECULATIC:! ..
'

SEE REVERSE IIDE4.5 ItAP.:*.0: TIC DISTCRTIO:: u

MA:.*t: Int OUTPUT CURRC.i . MAXURIM. CUR.nC:T. -55.5 g
*

4.6 *-

. . . ,,,

OUTrttt VOLTACE 104.4 yQR,.
m an is sa m .e.m
e a
|* " O4.7 S1! ORT CIRCUIT TCST 01,iPt:7 CURnC.T 60.0

d $. o. fINPUT CURRENT 32.4 d
a.

4.8 y,wgd'SURCC"UITIISTM D TEST . PERFO:::.TD .YES 7I :0- - . .

*2aE-
.

5-

4.9 CC*:vtn5IO:: ETFICIC:CY * * * * **~
SEE REVERSE SIDC

.
A:.*D PO*2R FACTOR g,g,

! oe na
S. $ f g-

4.10 HIC:t V0. TAC ~ S!!UTDO*.': TRIP VOLTACE N/A
E sa m. .

e
o

INPUT CC:.*3I"*IO :S FOR TESTS *. 3, 4.6, 4. 7, 4.S., 4. 9
l

" I Hereby Certify That This Test Data Is Correct Is')na th # p= Daee 4 S ? M 3# To Ship.

:::estat = fe:*.f.or ::tc::.: cts c.visi:9 * Fa.weel it:c. -- ul
/ '

_
___ ,,,,--.- m . __| ,

-- -- ^ - - - ---~3__ __
^c=-y ** '"Q _ __ [[_ _, ,
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HEAT RISE TTST DATA

O
power conversion products inc. 3Y K. Wilson DATE 6/22/E3.

CUSTCMER Duouesne Light PCP J03 21102

MODEL ?.T7-120/120-5 SERIAL NO. 21102-601 ,,7Ag go, P2C*VIT352 !.C

INSTRUMENT USED 15295 THERMOCCUPLE TYPE Iron US. Cons:ancan ,

CTEMPERATURES ARI IN C RISE ABOVE AMBIENT
.

INPUT CUTPUT CUTPUT AMB
TIME VOLTS VOLTS AMPS TC1 TC2 TC3 TCl. TC5 TC6 oc

0930 120 121 46 10 17 21 35 24.8

1030 | | I 21 22 22 54 25.3

1130 30 28 39 67 25.5

1230 36 33 42 76 25.0
,

~~.
1330 . 34 y34 43 30 25.0

1433 41 36 ' 45 84 31.0

:
1530 41 .36 44 84 30.1

.su

1630 41 37 44 84 27.0

1645 39 34 42 83 26.2
|

1700 39 33 41 83 26.6

.

1-

I

- .

'
.

THERMOCOUPLE TC1=' Rasetor TC4a Transformer
LOCATION

TC2* CR4 TCS=

TC3= Choka TC6= i

,_ DATE 8 JMAUTHORITY TO SHIP 3Y / <- ^

Duquesne Light Company
Beaver Valley Power Station - 2 1

J.0. 12241, P.O. f237-337 |

0.F.E. #10080, C.O. 86229
,

N
- - - - - = - - -_________ - - . . .: ::-- .,= ,w :. _,.w_.,.-----

.
_ . ;-- : - . _
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HEAT RISE TEST DATA

O
power conversion products inc. ET K. Wilson DA;g 6/22/83

-

CUST0ER Duouesne Lizht PCP J03 21102

MCDEL RTT-120 /120-5 SERIAL NO. 21102-601 tac 30, REG *VIT3S2-4C

INSTRU:IENT USED IN293 THERMOCCUPLE TYPE

I
CC R*.iE ABOVE AMBIENT iTEMPERATURES ARE IN

|*
* .

6/22 INFUT CUTPUT OUTPUT AMB I

TIE VOLTS VOLT 5 AMPS TCl TC2 2C3 TC4 TC5 TC6 Oc |
.

l
I

17:50 120 120 0 START 25 |

i

|

|
j

0/4J
6:00 120 120 0 110 53 43 45 25 |

l
*

~

6:50 0 110 5) 43 45 25 '-" "
.

7:00 0 110 - : 43 45 25" "

!

)

. .

'

|

|

|

l
I

-
- ,

,

THERMOCOUPLE TC1= Reactor TC4= Transforner
LOCATION

TC2= CR4 TC5=
,

TC3= Choke TC6=

,DATE d 3 UAITZHORITY TO SHIP BT

Duquesne Light Company -
Beaver Valley Power Station - 1
J.O. 122*1, P.O. f237-337
O.F.E. #10080, C.O. #6289,

|
- - . . _ _ . . . . . , _ ~ - . . , . _ - _. _ _ _ . . . . _ _ _.. . ,_ , . . _ . ., , . , . _ _ ___,_

_
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STONE oWENISTER ENGINEE21NG CORPORATION SUPPLIER'S DOCUMENT DATA FORM

SEAVER VALLEY POWER STATION . UNIT 2*

DUQUESNE l.lGHT COMPANY REVIEW & RETURN TO SUPPLIER REQUIRED (E11

J.O.12241

SUPERSEDES S & W FILE NO. (Ell (3s.34) 13s,1st FOR INFORMATION ONLY - NO REVIEW REQUIRED (E11

V/////////] ' |[~I |1 -|{| R ESP. ENG. DEPTJDIV.
N S.);4HQ4NfLLAS 39 (Ett*

'
(C 0 o AL RE EME 3 M REVIEWER DEPTJDIV.I

E 6. 7W 39 (E11

S & W EQUIP. CODE (E1) AD IG ION DATE TO REVIEWER (E1) REQUIRED RETURN DATE (Ell |

N|A|||| ||| |||||E 29/83 h3/S3
MF R'S DOC. NO. (E1) ILiusT To 24 CHAMACTams & SLANKS) (37-408 'p REVIEW STATUS (R)

2
(INCLuCE 00C. REV. OR DATE)

2fjA1.-/df, 2,0f, ,3b/. 4/Of APPROVEO As DeFtNED *.
'"

MP R'S NAME (Ell iL8MIT TQ 20 CPARACTERS & SLANE31 (01400 APPROVED AS REVISED

te184 P M N OA/ Me UNACCEPTABLE
3 ATE MONTH' DAY YMt25MI DOC (J11 MAXOAYS 132 333

g-f'IURE(R) D

REVIEWER'S S%IGw
'IN neytswTYPE [ /VRet |fD '

c|(,.z|4 2|5 .40 'unuteuICs.

1 PUNCTION L TITLE (Ell 37401 RESPONSIBLE ENGINEuIda DATE STAMP (E2)

[g757"' A M6HE >>in i o ame r-

/C A'VA _hM /A/d Vcv7. & & . $'n n*e si.'s iNsEn n$on To reb ""
'

S & W FILE f 40. (Ell (C) (19 203 (21 24) (E23 RESPONSISLE ENGINEER AFTER REVIEW

ON/ N|0|/ O TYes C SEauaNC: No. (C)

12241 oefp2 g.2ho F L 8 3 0 713coe7
.

u " i' ' ' " ' " " '

'
REVIEWER COMMENTS: E-

o . - M - _
fi G G C l''i l'"l & l'Y I -fI st 4 e men ,, _

. . - . , -

_m & $

,

.

|

| I

ATTACH TO DOCUMENT

- - _ . . _ _ - . . . . . . . . . . _ . . _ . , . _ . . _ _ . . . . . _ _ . _ _ _ _ _ _ _ _ _ - _ _ ,,..___y. _,
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power Conveflion prodWCf3 inc.
+ NSED A$ 0(fingy~

I Q .IN TlK 7py.g,g;;;.gg.fgg'

1*Nis.*EEP*t:L{
|

OAP.'RCifD .g ,-{peggs "Dsf o n ..,nge.

CERTIFICATE OF CC:: TOR."xICE c v'r.. w

Jo. no. /22 Y/
SPEC. n.s. 7 6V 1-35 3

DATI June 23, 1983 orJE M/2 /#I*

sv 5. A = wgj
To Duquesne Light Company (Stone li Webster Eng.) 3 I

ADDPJ.55 P.O. Box 186
'

Shippingport STATE __ P.A. ZIP 15077CITY

It is hereby certified that all the materials in the
2BV-337quantities as called for in purchase order

PCP 70f 21102 are in conformance with the require-

ments, specifications, and drawings listed on this order. .:
.

*
r-

-}.
Part t quantity- Description

RIF-120/120-10 4 as0LAIION TRAN5FDI@IER
5/N 21102-101 Tagt REG *VIIs52-1 5

5/H 21102-201 Tagt REG =vAIa52-2J
5/N 21102-301 Tagt REU=v1Ams2-3 3

S/N 21102-401 Tagt REG *virs52-41

* 1

, I.inda D.1*.asprzair[/ // Michael Bahr"

e, j ., ?lotary Public Manager, Quality Assurancit

. y/
s

'

, !!y Causeission Expires
*

,) 5-14-86) '

- -
,

- i 3 :, ,

*?s 8

'

- ,.
.-.

,

.

.

-

Duquesne Light Company
Beaver Valley Power Station - 2
J.O. 12241 P.O. #237-337
0.F.E. #10080, C.O. #6289

.

e

e

mee8" a ~ g q D y $h**''***8466 , ..e -y e-m a w mp g h .g4 , , , , a * *h M -@*W D 6 66
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615/459 9100. tm 9101634 3233
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Oower conversion products inc. ;

&

t?EL::I:!G CI::TIFICATE OF C0"PLIN:0Z
.

This is to certify that the SEIS::IC CASINETS ordered by Duquesne

Light Company on ?urchase Order #23V-337 have been fabricated

using the same type of base material and weld filler material as

that which was used on the qualification unit. The velding

procedures and acceptance criteria are also the same as that

I used on the qualification unit.
-

,

.

1

h .

-

Model quantity Description

INSOLATION TILUSTOMMERRTF-120/120-10 I 4 I

I I S/M: 21102-101 Tar: REu-v tT5,52-13
I i S/N: 21102-201 TAE REG *VIT552-25

I
i S/N: 21102-301 Tar: REG *VIT552-33
i S/M: 21102-401 Tar: REG *VIT552-4B .

I

I i

P0".t'.'.3 C0!! VERSION PRODUCTS .

-

By ( ,

L.4ripa D. KasprzaPg [/ . .

Michael Sehr ,'s .
Manager, quality Assurance , Notary Public ,

- ,

,-
,
'

My coauniaion expires 5/14/36
e .

Duquesna Light Company
Beaver Valley Power Station - tinit* 2
J.O. 12241, P.O. #2BV-337
0.F.C. #10080, C.O. !6289

|

.

e

69

i

- - - _ - _ - - - . - - - _ _ _ _ - - - . - - - _ . _ . _ _ _ . _ . . . _ . ...e.. -- ,. ,- - - - , ,,. - . - . . . - - . . _ . , , . , , - , - , , . - . . , . , , . , , , . , - - , . , , , ,
_
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!

k 423 Dennesten Court*

#e .i Wnume g.1 ;.nces C0ZO |*

* '
.. . . . a ,r, 312/037.GH

: .

t. . ,~ m
Fabricators of Metal Procucts )

\'.
3 *t.,. ,

't i ;;. 3

?ISbSTE. v.

L . '. am!ustries,3 :c.
e..- p

*.
.

.

CERTIFICATE OF COMPLIANCE

This is to certify that the SEISf41C CABINETS
-

ordered by POWER CONVERS10n PRODUCTS, INC.

.' on Purchase Order # 27309 has been welded by a

welder certified in accordance with the American Welding

Society Specification #Dl.l. The test weld has been ,

x-rayed and approved by thl. L!agnetic Inspection Laboratories,
Rosemont, Illinois. Roco s of this test are available from

Weber Ind.ustries, Inc. All material appropriated for the

noted purchase order meet's or exceeds POWER CONVERSION
~

,

Po0 DUCTS INCspecifications for Dwg. # F55-2992-02*
. .

WEDER INDUSTRIES, INC.
. ,

By \ .

6 S. WEBER
Title PRESIDENT

caso 9-23-82 .
.

Duquesne Light Company
Beaver Vallay Power Station - 2
J.0. 12241, ?.0. #23V-337
0.F.E. #10080, C.O. #6289

.

|

JSW/mp
|10/81

. . .

- - -- am, .pm ., ,
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l

i

O
,

power conversion products inc. ,

i

t i

June 1, 1913 -

RI7: Duquesne Light company j
Seaver Valley Power Station - Unit 2

.

J.C. 12241
P.O. 2Zv-337
0.F.E. *100SO
C.O. 862S9

It is hereby certified that this equiptsent conforms to Power
Conversion Products Inc., Qualification Report !!o. 45999-1 -

i

-f I

from tlyle Laboratories dated !!preh 23, 1982.
r---

-

.-

!!ODEL QTY D?. SCRIP *Inv ,

RTF-120/120-10 4 ISOLATION TRANSFORMER
I

I S/N: 21102-101 Tag: REG *VITBS2-13
i

S/N: 21102-201 Tag: REC *VITBS2-23

S/t!: 21102-301 Tag: REC *7IT35 -33

S/N: 21102 l.01 Tag: REC *VIT3S -4B

YX/JAd 4? 0
'

\
I# Lawrence G. Lut::!ichael Dent !

:tanar,er, quality Assurance tanager, Product Design
1

1

-i

.

6

6
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9 1(.f. .h. ' . . DATE March 23. 198"'
$f{

-

- w'i.> 2 d. M. . [ <

)pp..e>+ * . , - ~- -

SPECIFICATION (S) See RefereneesW" ' g. |LW_.gM64@T--
in Section 7.0

W - - - m-54 --

. . ,
- E-

.s. ~.. ..

p .

Duquesne Light Company -

Beaver Valley Power Station - 2
J.O. 12241, P.O. #2BV-337
0.F.E. #10080, C.O. #6289

,

1.0 CUSTOMER *cver Conversion "redJet* -

..

ACORESS
42 East St est. crTetal take, Illinrir 50014

' - -

.

AO Line Reculator 5, 10 and 15 KVA (Model Numbers RTT-430/125-5,
2S TEST SPECIMEN ,

RTT-480/120-lO, RTT-480/120-15, respectively)

Power Conversion Produ=tsM MANUFACTURER

4.0 SUMMARY

Three (3) AC Line Regulators, hereinaf ter called the specimens, were subjected to a
Seismic and f.nvirorsnental Test Frogram as required by the Power Conversion Products
(FCP) fur:..ase Croer HO. 25214 and Kyle Laboratories' Test Procedure 543/3148-6/W3,
Revision A, dated January 21, 1982. The test program was performed on Tetruary 8,
9, 17-21, 23, 25 and 26 and March 8, 9, 11 and 12, 1982.

The test program consisted of radiation arposure (10 and 15 KVA only), a 100-hour
Burn-In Test (50 hours unloaded and 50 hours at full load), a Pre- and Post-Seismic
Stress Test (a hours at 122*T, 55% relative humidity and 8 hours at 32*T), and a
S c ' ' - "- ' .itien Test. Tun: icnal tests were conducted by the PCP Technical

,

|
Representative before and after each phase of testing.

,.
_ .w - r-_

} ,,' Ala. Profassional Eng. - -
_ _

| svATe op ataeanaa - ., m
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TI::AL I::S?EC"!C:: DATA - PS-79-3

i
K. Wilson ::A;; 6/22/S3~

%q nower conversion proovers inc. BY.

. d CUSTC:E R Dueuesne Lis;ht PC'? JC; 21102' '

3

!!O IL "TT-120/120-10 S;;IAL 211C2 101 1s: SUISO XI

TAG: SIC *V!"252-10
TES~ID C:: "E:'CH J 2.-

-____ _ _ _ _ _ _ ___ - _ _ _____._____ ____ .. ____

'.

DESCRIPTION OF INSTADCENTATION* * *

DISC?.I?T!O!! INS?ICTICN NO. DESCRI?TIO:: INS?ICTION NO.

IN?C VOLTS IN295 UATT:ma IN114

I::? C A3 2 S IN281

OUT?C VOLTS IN294
'

OUTPUT M25 IN288 CURRINT TRANS70ESIER IN241
, , ,

HI-POT TISTER IN178 ni240

DISTORTIO:: ANALY2IR IN272
._____ _

TEST DATA . , -
-

e
S?!C. P.UA. , DESCRI??IC*: '-

4.1 DI" ?rTRIC STRE::CTH (INPUT TO CROL*:D 't300 _, D!?CT TO OC?UT 1500 ,_

'

OUTPUT TO CROU::D 1500

4.2 CTRCUIT OPERATIO:: VIRITIED II
. e4

c
. o

4.3 ADJUST!!E::T RA!!CI Oi:TPUT VOLTS 147.9 TO 86.0 3$
am n

>M i %9
a en > m

4.4 RECULATIO: E. w N .
C

$ E '. v
*

SEE REVERSE SIDE4.5 !!APJ:02:IC DISTORTIO : c.: o
A C.u .

.c h e. c

4.6 b!A* UttRI OUTPUT CUnaCIT MANUfU11 CURRC.T 124.0 y * , *8
o

,

a-- - - . .

g37*
OUTPUT VOLTACE 103.2 , j 7, g.

e. w .m* .
ee r.:

4.7 SIIORT CIRCUIT TEST OUTTUT CURRENT 124.2 5. $ d g
UTPUT CURRENT 116.0 35 *d

4.8 SURCC UITISTA*:D TEST PCRron::tD . YES XX ;0 . . .

15 min.'short curcuit test Reactor 60, Transformer 140, Amb. 30* Teaty Rise
- 4.9 CC::VCESIO::' ETTICIC:CY OC

SEE RF.VCESC SIDC
A::D PO**ER TACTOR

4.10 P.IC'ri VOLTAC: 511UI::3*.t*: TnI? VOLTACI N/A

I::?C CC::DITIO::S FOR "ISTS 4. 3, 4. 6, 4. 7, 4. 8r, 4.9

" I Hereby Certify That riis Test Data Is Correct And s u t. orize
ToShiP.b::::tss;r :: re: .f.cr ;;te.::ut:s c.visi: i t! FansMi inc. %- Date 4

. .

,, _ - - . -__ _ - . . _ _ _ , _ _ _ _ _ _ . , , . _ - - . - - - - - _ , , , , - . . .
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-. ,

*3*ty f ac 2Jti t''f tt. *.3:A ase. 6e:: 60C14 tt'909CM: $!$/4% 9100. as 910/64 32$4

.

HEAT RISE TEST DATA '

DATE 6/3/83power convetsion proaucts inc. BY tW

PCP JOB 21102CUSTOMER numte en e ffehr

MODEL R*F 120/120/10 SERIAL No. 21102 -101 TAG NO.P.EC*VIT3S2-1B

THER$50UPLE TYPE Iron & ConstantanINSTRQENT USED IU298

OC R!.iE ABOVE MSIENTTEMPERATURES ARE IN
.

Start 8:00am MSINPUT CUTPUT CUTPUT
TIME VOLTS VOLTS AMPS TC1 TC2 TC3 TC4 TCS TC6 CC

_1:30 120 120 82 79 45 64 43 29

| 85 44 62 43 32
2:30

2 i
|3:30 I I 89 44 63 43 33
.

i i
[ ' 92 46 65 45 28

4:30 *

e p

5:00 ! i ! 92 45 66 45 26 .-
.

5:30 S2 - 66 45 26
*i .; i ' I 66 45 26.

5:45

}-
_

THERMOCOUPLE TC1= T1 TC4" CR4
i LOCATION
! TC2= L2 Choke K5=

.

TC3" L1 R.aactor TC6=

DATE hI
AUTHORIIT TO SHIP BT -

Duquesne Light Company
( Beever Valley Power Station - 2

J.O. 12241, P.O. #23Y-337i
'

0.F.E. f10080, C.O. f6289
j
L

. , _ . -. . --. , _ . . . . . - - . . . . - _ . . - _ - _ . - . - - _ , - . - - _ - . . - _ - _ _ _ - _ .
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*,
-

SIS /d$$ 9tZ, ;** 9IOMM 32!6
? !;. ' 4C tatt ," t " t's * * * ''* 31 c(o l d teq: gme.

.

REAT RISE EST DATA

power conversion products inc. BY * 7- DA;g 6/3/E3
-

' CUSTO'!ER Duquesne Li;;ht PCP JOB 21102

21102 -101 ,, TAG NO. REC *VITBS2-1BMCDZ'. 'IT" 12f-120-IC"YA SERIAL NO.

I' STRUMENT USED L' N IEEPl!0 COUPLE TYPE Iron Constantan

TIMPERATURES ARE IN C RISE ABOVE AMBIENT
O

.

.

Start .*:00am "o Load AMB
INPUT CUTPUT OUTPUT

TIME VOLTS VOLTS AMPS TC1 TC2 TC3 TCa TCS TC6 CC

230
R:00 120 120 !;L

0M 137.5 13 23 32 51 [ 220

' f

9:30 137.5 ! | 13 30 96 55 22

| 22 34 104 54 22*

10:00 132 4 .
.

10:30 132 26 36 109 56 22 ,-

11:00 132 29 - 115 57 13

.
~

! I 32 41 116 59 23'
11:30

i |
12:00 1 33 41 118 60 23

I 1
|12:30 .

t i 35 42 121 60 62 23

1:00 l 37 42 121 60 | 24

1:30 l 39 43 123 61 23.

;

| | 23
i i 41 43 123 61 -

2:00
I |

2:30 ! l 42 44 124 61 73 23

i
|

3:00 1 ! ! 43 44 124 61 7 P. 24

:

_ 3:39 | f 44 44 124 61 79 24

I l' 44 44 124 61 '78 24
4:00

THERMOCOUPLE *t:1= 'T1 TC4= CR4
.

LOCATION A2 HeatsinkTC2= L2 Choka* TC5

TC3 L1 Reactor TC6=
4

[DATEAUTHORITY TO SHIP BT - --

Duquesne Light Company .

; Beaver Valley Power Station - 2 , .

J.O. 12241 P.O. f2BV-337
0.F.E. f10080, C.0. #6239

, _ . _ _ . . _ _ - . -- - , _ _ - ,.. . __--___ ___ - _- _ _ . _ . ._____________t____
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i ::. ...: w.: .:. ut. :r,s:s o.e. . :.-m 6 A t 4. :n: .ar oti. 29 sic 3. u 9Icec 32:G*

.,

I::AL I:: SPEC IC:i CATA - PS-79-3
.

-

%)*

3 newer conversion products inc. SY K. Wilson DATI 6/21/83

6n . .

ueueEne Linhi PC? JC3 21102
'

N CU3IC 2:7. n
3

:: COIL RTF-120/120-5 S;-_AL 21102-201 1s: SU35C: %Z

TAC f REC *VlTBS2-23 .,

. m. . , C. .n. e..r.,........:u. -

.
__ _

*
.

DESCRIPTICM OF INSTRL'>'I': TAT!CN**
.

DISC?!*'"IC : I::S?ICTION NO. DESCRI?TIO:: INS?IC""IC : NO.
1311'r:?C VCLTS IN295 UATT.m iR

I:?C Ai!?S IN291,IN281

OL*T?ti VOL"3 U294

CUTPUT A!25 IN238.I!:259 C*JRRE::T TRANS70?OII2 n!2a.1
' ' ' '

H!-?CT TISTER ' IN178 UT240
'

DISTCETIO:: ANALY::IR nt?72
._ _ _

--

TTST DATA [
S?IC. ?.53A. DESCRT? TIC:: -

1500'PUT TO CROU::D 1500 , n;? C 'r0 OUT?UT4.1 ' DI$LECTRIC STRE:CTH -
_

OUT?UT TO CROU::D 1500

4.2 C!2C"IT 0?tRATION VERITIED IX

4.3 ADJUST:c::T RA!:CE OUTPUT VOLTS 1 7.6 To 90.3

4.4 RECULATIC:: .
..

N4.5 !!AR::0: TIC CISTCRTIO::

e
4.6 MA%I:tU:t OUTPUT CUCRC:T MA%D:U:-t CURRC:T 122.0 .o m cn. . .

Tv'T
. OUTPUT VOLTACC 104.1 u e ao.~~ e e e-

>. u ee
a un > =
a a:

4.7 Si!0RT CIRC'JIT TEST OUTPUT CURnC:T 122.0 a eE d
a3 *

INPUT CURRENT 103.0 uo .o
a. O

4.8 sui.C UITISTA*D TEST PERrora, ED YES ZX ::0 $ m.i e"'
.

.no.e.J e-. . . 8.
C

4.9 CC::VCn::IO:: ET7TCIC:CT e S ~. 4
A:*D PO*;ER TACIO3 awU.

. amaee
e> .

, o e o si.
4

4.10 !!IC t YOLTAC:: SittTCC*': TRIP VOLTACI N/A 25ff'

I::Pti CC:.JITIC::S FOR TESTS 4.3, 4.6. 4.7. 4.S., 4.9

" I Hereby Certify That This Test Data Is Correct nd sA her s.4 ''' Ship

5 < Da te _ g I 8.5
s :::ess:;r : re: f.cr ;:re.: vets cwess:9 :! Fanytel Inc. . u -

/ /

"-
-- -_.... - _ _. __. _ _ _ _ . . , _ _ , , _ ,_-_
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- --- . . . . - ._ .-.
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1

t:.. e.s e nt ww . : ,sm 2 e. .;.m m: t. :re:n. c clai:n 3100. ta. 9 c. .2 2 3 is

>
77:'AL U:SPCCIC:: DATA - PS-79-3

ie)
q power conversion products inc. EY._ K. Wilson CAT 6/22/23~

N*'*d C*.*3TC:2K Duquesne Light PC? JC 21102* '

3

NCOIL RTF-120/1':0-10 S;nIA1. 21102-301 Is: Stzs; .?.
'

TAC: 2EC*::I:352-33
TIS ID C:: 32::CIi # 2

--__ _ __ _ __ _ - - __ __ _ __ _ _ _ _ _ _ _ _ _ _

.

'. DESCRIPTION OF INS *RD ET AT!CN

DESCR!?!!C:: U:SPICTION NO. DESCRI? TION INS?ECTICN No.

U:?C VOLTS IN295 WATT:2 u.R IN114

I::? .i M25 IN281

0077 C VCI.TS IN297

OUTPU M25 IN288 CURRI::" TRMIS70K:IER 13241
* * ' ' '

UI: 41HI-?OT 'ISTIR I$178-

DISTCRTIC:: M:ALY:IR IN272
-___ - _ _ __ _,

TEST DATA 7
v

S??.C. PARA. DESCRI?TIO*: . r.-

4.1 DI"'CTRIC STRE::CTH - :PUT To CIOU::D 1500 , INyt7 TO OgTyt7 1500
_

OLTIPUT TO CROU::D 1500

.

4.2 CI2CUIT OPERATIO!: VERITIED XX

4.3 ACJUST!C:7 RM:CI OLTPUT VOLTS 149.0 TO 85.1

4.4 RECULATIC : .

4.5 !!An: ONIC DISTCRTIO : m
8

MAXISEt CURRC:T 122.0 g4.6 |!A%I:E! Ot.TPUT CunnCIT .

r es
, ' - ' ,

OUTFLT VOLTACE 107.7 TO2''
.

mu ee
a en > m
= sm

y M f.4.7 Si! ORT CIRCUIT TEST OUTPUT CURnC.T 116.0
oa

INPUT CURREIT 104.0 vo.u
me o

.5 wa* c'4.8 SURCC'uITISTAND TEST PERron::CD . YES XX NO. -

.as e. .e:c e
"4.9 CO::VCESION ETTICIC:CY ,*%;

SEE REVERSC SIDr*M;D PO*!E2 FACTOR . * w" .
ee
e = c ss.a3>

.

4.10 HIC;I VOLTAC SHLTCOki TRI? VOLTACE N/A
d am m* o+
*e

U;PUT CC:."JITIO! S FOR TESTS 4.3, 4.6, 4.7, 4.8, 4.9

" I Hereby Certify That This Test Data Is Correct An Is uthe ToShip.d3 3
i

s::::ts:.:r != re:*. Lor ::rc:ue:s civesc9 af f ans al .'ht.N ' , y Date (
|

-
l
1

!
. - - - _. . _ _ _ ,. - - . __ ._ _ _. _ -_. . _ _ , _ . . _ _ _ - .
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1
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,.
: o os: n ,e:. ::,s:2. #c. .::.w: m: . : :: .:..w nsi.:<9 i,ic . 9im., o3:5s

. .
,

F;::AL I!:S?tC IC:: 0ATA - PS-79-3

'O
6/20/83K, Wilson DAT-

u% cower conversion products inc. EYn
N CUSTC:!ER Duquesne Light' PC? JC'3 21102 -

'J

U
".;L RT7-120/120 10 S;nIAL 21102-401 1st SU3 0"

TAC: R.".C *VITO S 2 -4 D

TESTED 0:: OI::Cl! # 2

______ __________ __________________- _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _

'.
* * - DISC'.!?" ION OF INS'"RI.'>ENTATIO::

DIS C?.I?"*!CN I::S?IC ICM No. DISC?I?TICN INS?IC- ON No.

IN?U~ VCLTS IN2o5 UATT;-E~I?. D114

I :?C .02S IN281

OL ?C VCLTS U294

OU ?OT A:-?S IN288 CURRE;T T?aNS70R:ER U241
' * * * ' * *

HI-?CT TESTIR U178 IN240

DIS CRTIC:: A::ALY?IR U272
-,

.-
.

TEST DATA *.

* ?-
SPIC. P.53A. DESCRI? TIC'! .' ,

, I2eUT TO OUI?dT 15004.1 - . DIELECTRIC STRE::GTH - INPUT TO CROU::D 1500 ,,

- OUT7UT TO CROU::D 1500 ,

4.2 CI2CUIT OPERATIOM VERITIED U

4.3 ADJUST}!C T RA!!CE OCTPUT VOLTS 150.0 TO 86.7

4.4 RECULATIC:!
SEE RE"ERSE SIDE w

4.5 IIAn::0:!IC DISTCnTIC:: i

e

4.6 . HAXI:!'.Rt OUTPITI CUnnC T MAXI!!U:t CURRC:T 120 .e
ae e

103.0 ye7g-

OUTPUT VOLTACE
! a vs > ~

. c
C. be N *

120 a g = c,4.7 S!! ORT CIRCUIT TEST OUTTUT CURRE!'T
INFUT CURRENT 103.0 u ,o, , u

a . .

fe .E'**. E4.3 . SURCE WI~:!STA::D TEST . PEnr0:U CD . YES U UO*

o4

.I e-* =,= c.e- -i

4.4 CC:'VCOSIO:: ETFICIC:CY E * % *.SEE REVERSC SIDE a. w. . as.A .D PO* E., FACT 02. .. 3 > .

8. a. c. u.
ea .

n- o
4.10 P.ICH VO!. TAC:: $110T00* "; TnI? VOLTACI N/A

Audible noise at 5 feet: 56 dh, ambient 56 db
I::?UT CC::DIT!C::S FOR TISTS 4.3, 4.6, 4.7. 4.3., 4.9

" I Hereby Certify That This Test Data Is Correct nd Is Autho 12 d Ship.

1:.:::est r :: re::.t.cr gre.:ue:s cwiss:, .: Fans" ret ir.e.- L Daee 4 "?
. .

_ _ _ _ _ .m. . , , . , _. _. _ _ - _ . . _ , ._-...-m .. . . . _ . _ , . . _ _ _ ,__,_.._,.r_%,.c_,.,,
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*

g- 9:n :n ns: .::,<:. : :u. n e. .:.-e : cot i : ::v.re. s:t/.: 9 'nco. t. - 'n M n uso*

. .p
F* :AL I::S?EC IO;; OATA - PS-79-3

<O |

6/20/S3C. Uilson cA;gpower conveedon products inc. PY__ __ _

C.O C**STO:ET.Duquesne Li: ht PC? .*0; 21102'

.

1

1:C':IL eTT_126/126 5 S;nIAL 21102-401 1s: U SUISI

TAC: RCC*VI 3S2-413
TESTID C:: "ENCH # 2,

* * - DESCRIPTIO:: OF I !STR*OT! lATIC::
.

DESCRI? TIC: I!:S?ICTION NO. DESCRIPTION INS?EC'"IO:* :!3.

I::?C ' VOLTS Tm os UATT:-ETE?. IN114

I:?C .CI?S IM231

OUTPC VOLTS m q4

OUT?UT A:GS m 99 CURRE:.7 TRANS70R:-IE?. I!!241
. . . .

. . .

HI-PCT TESTIR nn 7g IN240

DISTCRTIC:: ANALYZ 2 IU272
_ _ _ _ _ _ _ _ ___

[TEST DATA
.

'''
S?IC. PA'A. DESCRI??IC*:

4.1 DIC.ICT?.IC STRE GTH PUT TO CR00: 51500 D:?UT TO CtJI?t! 1500* *
,

9 ~ ^ OUTPUT TO CRCUND isno

.

4.2 C!2CUIT OPERATIO!! VERITIED n

4.3 AD.!UST!!C::T RA!CI OUTTUT VCLTS 150.0 TO 96.7

4.4 RECUI.ATIO!! ,
;

SEE REVERSE SIDE 84.5 !!AR::0::IC DISTORTIO::
e
.e e.c
W"e4.6 MA%I:!U:t OUTTUT CUnnC:T MANI!!U:t CURRC.T 120 oen

>. ed 8 40TE$ OUTPUT VOLTACO 103.0 c va > =
. n sa

G. be N .

e m o.3
4.7 Si! ORT CIRCUIT TEST OU ?UT CURnCNT 120 o.un. o

IM?tTI CURRD:T 108.0 ji ,,g e*
en

a .e*.ec4.2 SURCC UIT;iSTAND TEST PER1'03::CD YCS U NO .* - c.

e .e -e>m=a n
4.9 CC::VCnSIO!: ETFICIC:CT e s. - .

SCE RF. VERSE SIDC ee r.:
A.D P0.. 2 ,.AC OR s> - .

. r.
cr o e. sa.ae .

a na. ~s o
4.10 !!IC;I VO!. TAC:: SitCT :Ott' TRI? VOLTACE N/A

!

INPUT CC:.'DITIONS FOR TESTS 4.3, 4.6. 4.7. 4.S., 4.9
l

.

" I Hereby Certify That This Test Data Is Correct nd Is utho ized To Ship.
su::est.r :: re::.t.or ::re:ue:s c visi: i f f ans:.el :..::,, . . v > 8 Date 1 i

.

1

. _ _ _ _ , . _ . . _ . . . _ _ . _ _ . . _ _ _. ._. . _ . . . _ _. _ __ . . _ . . . _ . _ . _ . . , ___-1-
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ATTACHMENT 12

Response to outstanding Issue 197 of the
Beaver Valley Power Station Unit No. 2

Draft Safety Evaluation Report

Draft SER Sect ion 8.3.3.3.2: Separation of Containment Electrical

- Penetrations

Section 8.3.1.4 (part 2, Item 2b[51) of the FSAR stated that containment
electrical penetrations meet separation requirements of currently

.

approved design procedures which comply with the ' intent of IEEE Standard~

2

384-1981 for limited hazard areas. Section 5.5 of IEEE Standard 384-
1974 (which is the currently approved NRC guideline for this subject)
requires that- redundant penetrations be widely dispersed around the
circumference of the contairrnent. Recent de signs , approved by NRC on
this subject, locate redundant electrical penetrat ions in di f ferent
rooms or on opposite sides of containment. The Beaver Valley design,
however, locates redundant penetrations in a single room in a 21 by 5
matrix with eight feet (center-to-center) between redundant pe ne tr a-
t ions . The Beaver Valley design does not meet the requirements nor the
intent of IEEE Standard 384-1974 (or IEEE Standard 384-1981) as stated,

in the FSAR.

In r es pons e , the applicant, by Amendment 3 to the FSAR, stated that
contairment electrical penetrations are physically separated over a 120-
degree arc of the containment and are located on two distinct building
elevations . This statement contradicts the above design description for
Beaver Valley Penetrations. This item will be pursued with the appli-
cant and the results of the staf f review will be reported in a supple-
ment to this report.

Response:

desc ription of the electricalRefer to revised Section 8.3.1.4 for a
penetration cable separation. The electrical penetrations are designed-

with a minimum 4'-0" horizontal and vertical separation on centerlines
as they are arranged in a 120 degree arc of the contairunent on two
elevations starting with 735'-6" and 755'-6".

The petatrat ions are also arranged (outside containment) in separate
cable vault room groupings defined by distinct fire areas:

CV-1 735'-6" class IE (orange, red, and blue) and non-Class lE
i penetrations

CV-2 735'-6" Class 1E (purple and green) and non-Class IE
penetrations'

CV-3 755'-6" Class 1E (yellow and white) and non-Class IE
penetrations

1

This arrangement (out s ide containment) provides for distinctive grou p-
ings of Class lE penetrations to their redundant counterparts, f

,

1

|

. - , - - - _ , . . - . ,- , - . - . - - . - - - - . - - - , - - . - . , - , . . , ,.- -.
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1,.

BUPS-2 FSAR,

.

P

different color safety tray, with the exceptiona

of 0 to R and P to W, which are classified within
the same safety zone, respectively,

b. Class 1E equipment

h 4 .k 1) Redundant de system esmponents (0, P, B Y) are
T 1 located in separate, independent areas of theT Mj 3 service building (safety class structure). Theser*

Eh M components include the batteries, battery

&
.o

6 +i'
chargers, de switchgear, and de switchboards.

ew
o sa 2) Redundant vital bus (120 V ac) system components$j

_ (R, W. B, Y) are located in independent areas of

4., T g a0 the service . building. Components include
d o ., inverters, static switches, and distribution |2 .5 C' Y panels. iS U ..c

@ 3) Safety class switchgear (4,160 V and 48') V) are
y 4 ,;; physically separated and are located in separate

tc % rooms in the service building.

) ~5 .S '4
"

' g- 4) Safety class McCs and distribution panels are
.go physically separated and located in independent -

o areas of safety class structures.
to 2

5) Containa.d q, g * ' electrical penetrations are physically-
.

4

s. separate over a 120-degree are of the
+1mW containment, and are located on two distinct
cghad building elevationsO 7 c,1, 775464 in and '7fffh-

6) Wiring within control switchbobs and
instrumentation cabinets has been specified to
meet the requirements of IEEE Standard 384-1974.

3. The following provisions are implemented in plant hazard
areas (external fires, pipe failure, hign energy missiles)
where the minimum, spacing required is reduced. The
principal plant areas are the auxiliary building, the
reactor containment, the safeguards areas, the turbine
building, and the main steam valve area.

a. Safety class raceways and cables

1) Turbine building

Class 1E instrument circuits routed within this*

building that provide the following functions.

a) output contacts from auxiliary racks provide
interlocks for the condenser steam dump
valves.

Amendment 6 8.3-68 hril'1984
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SVPS-2 FSAR*
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a. Equipment hardware, exposed surfaces, and potential
f d4

j j j induced-voltage ha:ards are adequately protected to
u3c minimize danger to SVPS-2 personnel.

V.1- t.u
b. A low impedance ground return path is provided to

-} -t y facilitate the operation of ground fault detection or
| 3 : H
? > .2 = .3 protective devices in the event of a ground fault or-

insulation failure on any 4.160 V electrical circuits.fy y '3 y
m E M E' C |c Large electrical loads, including motors larger than 20 hp.

are solidly grounded to the BVPS-2 grounding grid by meansj -a
7 ,4 of a suitably sized cable connection to the motor housing.C

,

' Motors of 20 hp and below, and other miscellaneous7
E275 electrical devices.such as solenoid operators and lighting

* $ y% j
fix'ture r. , are grounded in one of two ways. Conduit
connections are used as grounding ties to conduit-fedc.- E j

, e equipment. Other equipment is grounded either directly to I,

%} Ii'3 j the BVPS-2 grounding grid or to the b'.ilding steel which in,

9

3 turn is connected to the BVPS-2 grounding grid.
e d *c
.c. 0 Q :-

.$ 3 f g g Containment Electrical Penetrations
-

.

fn o %s
o V Electrical penet ion assemblies are located in the

southwest quadrant f the reacter containment building,yy
Q $ w-I

- facing the cable ault and rod control building, above,

,z ' el 735 ft-6 in and 755 f t-6 in. The penetrations are housed'y,
.3 w g a yy

to - c. in reactor containment sleeves (noszles) fabricated fromo c. 4'G U U %g 12-inch diameter and 18-inch diameter schedule 80 steel-.

$ pipes and installed with a minimum center-to-center
g,f ~, L separation of 4 feet.,, he
c -t- .,

2 $ -d qp $ }$
$^''

There are eighty six 12-inch diameter and ten 18-inchf4 diameter sleeves occupied by a total of 84 (77 active, 7*-,yy [-

.ha y p-. p spare) penetrations. The remaining 12 sleeves are capped.

*V 755 The penetration locations form a matrix which consists of 21 I
y 6g

g M4y columns by 5 rows. Minimum vertical and horizontal
ro 9

S'!
separation (center-to-center) is maintained as follows:-

8 c

u 4 ':>t
i

c ') '> e
U U Four feet between related channels (white to yellow anda.

2m $b red to bluc),
-< ,t* n%

$C$gC O'" b. Eight feet between redundant trains, (orange to

k purple), andq
Av

e Eight feet between train and channel.6) c.
_

Each penetration is identified by a matrix number and a.

letter, and by a type number, which designates it as an I

instrument, control, or power penetration.

L

_
Amendment 3 8.3-47 October 1983
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