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United States Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: Mr. George W. Knighton, Chief
Licensing Branch 3
Office of Nuclear Reactor Regulation

SUBJECT: Beaver Valley Power Station - Unit No. 2
pocket No. 50-412
PSB Zlectrical Outstanding IsSues

Gentlemen:

This letter forwards responses to the issues listed below which were
provided by PSB in a draft SER on June 8, 1984. Responses were provided in
four letters (9/7/84, 9/20/84, 10/10/84, and 10/16/84), and subsequently
discussed in a meeting on December 14, 1984 for which no minutes have yet
been provided. FSAR changes described in these revised responses are
intended to be incorporated upon acceptance by PSB. The following items are
attached:

Attachment 1: Revised response to Outstanding Issue 183 of the Beaver Valley
Power Station Unit No. 2 Draft Safety Evaluation Report,
Section 8.2.2.4 (originally provided in letter 2NRC-4-140,
9/7/84).

Attachment 2: Revised response to Outstanding Issue 184 of the Beaver Valley
Power Station Unit No. 2 Draft Safety Evaluation Report,
Section 8.2.2.5 (originally provided in letter 2NRC-4-150,
9/20/84).

Attachment 3: Revised response to Outstanding Issue 136 of the Beaver Valley
Power Station Unit No. 2 Draft Safety Evaluation Report,
Section 8.3.1.1 (originally provided in letter 2NRC-4-140,
9/7/84).

Attachment 4: Revised response to Outstanding Issue 196 of the Beaver Valley
Power Station Unit No. 2 Draft Safety Evaluation Report,
Section 8.3.3.1.3 (originally provided in letter 2NRC-4-140,
9/7/84).

Attachment 5: Revised response to Jutstanding Issue 197 of the Beaver Valley
Power Station Unit No. 2 Draft Safety Evaluation Report,
Section 8.3.1.3 (originally provided in letter 2NRC-4-140,
9/7/84).
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Attachment 6: Revised response to Outstanding Issue 187 of the Beaver Valley
Power Station Unit No. 2 Draft Safety Evaluation Report,
Section 8.3.1.5 (originally provided in letter 2NRC-4-150,
9/20/84).

Attachment 7: Revised response to Outstanding Issue 193 of the Beaver Valley
Power Station Unit No. 2 Draft Safety Evaluation Report,
Section 8.3.1.15 (originally provided in letter 2NRC-4-140,

9/7/84).

Attachment 8: Response to Outstanding Issue of the Beaver Valley Power
Station Unit No. 2 Draft Safety Evaluation Report, Section
8.3.3.4.

DUQUESNE LIGHT COMPANY

By

(U, Woolever
Vice President

GLB/wjs
Attachments

cc: Mr. B. K. Singh, Project Manager (w/a)

Mr. G. Walton, NRC Resident Inspector (w/a)
|
|
\

COMMONWEALTK OF PENNSYLVANIA )
) 8S:
COUNTY OF ALLEGHENY )

On this iﬁ day of ’ ///f , before me, a

Notary Public in and for said Commonwes#{th and County, personally appeared
E. J. Woolever, who being duly sworn, deposed and said that (1) he is Vice
President of Duquesne Light, (2) he is duly authorized to execute and file ‘
the foregoing Submittal on behalf of said Company, and (3) the statements
set forth in the Submittal are true and correct to the best of his knowledge. ‘

e
tary Public |

\
ANITA ELAINE REITER, NOTARY PUBLIC |
|

ROBINSON TOWNSHIP, ALLEGHENY COUNTY
MY COMMISSION EXPIRES OCTOBER 20, 1986
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ATTHCH MELT |

Response to Outstanding Issue 183 of the
Beaver Valley Power Station Unit No. 2
Draft Safety Evaluation Report

Draft SER Section 8.2.2.4: Independence Between Onsite and Offsite Power
Sources

Each of the 4.16 KV Class lE buses at Beaver Valley is supplied power
from preferred offsite and standby onsite circuits, It is the staff
positira that these circuits should not have common failure modes,
Physical separation and independence of these circuits has not been
described or analysed in the FSAR.

The applicant by Amendment 3 to the FSAR did not provice a description
or analysis that was requested. This item will be pursued with the
applicant and the results of the staff review will be reported in a
supplement to this report,

Response:

i cuhsSS €

INSERT A Y

Refer to the response orovided for Open Item 182 and drawings 12241-RE-
42A, B, C, and D which are attached to the response for a description of
cable routing from the preferred offsite supply to each of the 4 KV
Class lE buses (*2AE and *2DF).
CLAsS 1E

The,circuit from each diesel generator (standby onsite circuit) to its

ass 1E &4 KV bus is routed in separate, dedicated embedded conduit.
The) onsite circuits are routed through the floor from the diesel genera-
tor building, elevation 732'=6", to the emergency switchgear rooms in
the service building, elevation 730'-6". The service building is
directly southwest of and adjacent to the diesel generator building.
(Refer to attached drawings 12241-RE-37BJ, 37V.)

L2 73

All four circuits (:vo%iu, cvo,\ozhin) which feed the 4 KV Class 1E
buses are, therefore, totally independent with each circuit routed in a
dedicated conduit. The circuits from the preferred offsite supply
approach the Class lE buses from a higher elevation of the same building
(service building, elevation 745'-6") and enter the switchgear at cthe
top, while the circuits from the onsite supply approach the Class 1E
buses from an adjacent building (diesel generator building) through the
floor and enter the switchgear at the bottom.

Each one of the circuits is also provided with a separate, independent
control and relay circuit @ |0SEQT &

The above information will be added to FSAR Section 8.2.




OUTSTAND ING 1SSWR /TS

INselT A
THE Nen-CASe 1IE RBRCEWRAYS CARRYING THE OFFSITE
PowRZ TO THE CLASS 1E 4KV Lueshs KHARE SEFCATED
FloM culss 1E RACEWAYS CIRRN1IG THE oneiTE Powek
To THE cLAss IE 4KV RUSSES 10 ACCLTAPCE wiTH
THE GUIBDELINES OF REGuLATOIRY GUITE 175

megdy &
RESE/A T DRAwinGs 224y —dE~iC. AND 1224)1-LE ~IF wHICH
LV E DETRILS 0F THE ComTow ANT FPROTECTWIE RELAYVING CikewITS
Foll THE cihss IE 4KV BosSSES., THERE HRAR N0 covtrion)
FQivlde MODES FoR THE conThor AND PRTESTIVE
RELAY LG CiReviTS RBASED O THE Fowowirs:

I TMC chmTRIL APT RRLAY GleoirTs Folk oM - uMdss 1€
OFFSITE BNSD CLASS IE ONSITE SCu/AES 7D
CLasS IE 4KV BOSSES ARE SEPERATED 10 vecckbAncéE
WITH THE GUITELINES 0OF REGULATORY GUIBE 175,

2. CiReo\T BRCAK ERS THRT CONKEET THE LLAts 1A
UKV BossSES TO OFFSITE el onsITE FOwWER
SUPPLIES HARE CLAsS IE AND ' GQUALF.KD Fok
SEISMIC AND EnVIRONMENTAC CORDITIONS OF
AnY DESI6R RASIS EVEMT.

3. ELECTRICAL INTEALDLKS RIE PROVIDEDL TOU FREVELT
THE AUTOMRTIC PARRLLELING OF ONLITE AMD
OFF &ITE POWEL su/pi' 7L,
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INSERT B (conT.)

FAcHd DiEsEC GENERATIZ 1S LOCHTED IN B
SEPELRTE Qoom OF A SE1emic LRSS | STIUCTVKE,
THE DIESEL GENERATIRE HMNT THEIL RSSOCIATED
contRoL PRreLs RA%2e CQWALIFIED ROk SEiemic
AroD EAVIRON MENTAL COODITIONS &OF AL-
LPESIGN BASIS EVENTS. THE DIESEL GINERATRS
ASD ASSECIATED couTReL PANRLS , FOWRT AND
CONTROL CRBLES ARE SEPRRATED 1K RECoRDANE
WITH THE GUIBDELINES OF ReEGULATIRY GUILE 175
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ATTACHMENT 2

Response to Oucstanding Iseue 18, of the
Beaver Valley Power Station Uni: No. 2
Draft Safety Evaluation Report

Draft SER Section 8.2.2.5: Use of Automatic Load Tap Changer

Section 8.3.1.1.1 of the PSAR indicates that the system station service
transformer specified with an automatic load tap changer.

By Amendment 3 to the FSAR, the applicant, in response to a request for
information, indicated that the automatic load tap changer optimizes
voltage on the 4160 volt Class IE buses for any plant load condiiion and
power grid voltage variation. The applicant has further implied that
the design is Class lE and meets all the requirements of a Class 1E
system. Design criteria with description and analysis as to the systems
compliance with GDC 2, &4, 5, 17, and 18 has not been addressed in the
PSAR. This item will be pursued with the applicant and the results of
the staff review will be reported in a supplement to this report.

Response:

System station service tramsfofmers TR-2A and TR-23 are non-Class LE |
transformers that supply offsige (preferred) power to the non-Class 1E |
4,160 V buses. The sutomatic’ load tap changing capability of these |
transformers optimizes downst sam voltages at Class 1E 4,160 V buses
(2AE and 2DF) when electrically comnected to the upstream non=-Class lE

buses as described in Section 8. T.1.1. |

Although testing capabilicy is provided through manual contrul of the
load tap changer (LTC) and voltage indication in the control room, peri-
odic testing is unnecessary because the LIC's are comstantly in se.vice.
1f the LIC does not functiom properly in astomatic, the operator in tl.e
control room will be alerted by voltage indication or alarms and can
rake manual control to restore voltage to normal before protective
relaying for the 4KV and emergency buses operates. A preventive asin=
sanance program based on manufacturer's instructions assures continued
proper LIC operation. The frequancy of preventive maintenance is based
on cycles of operation as monitored by an automatic counting system. THE

LOAD TAP CHALGEAS ALE EXPECTRY TU CYCLE Duling
EaCH STARTYP DLuE TO REACTO COOLANT Pump STAKT S,

THE AVTOMATIC LOAD THF CHRVGERS AT vFs~2 PEIUDE

AL ConTIvuovelY OPTIMZED FLAMT Aus VOLTAGES
WHICH AKE MNOT  POLSIRLE RT MysT OTHER PLANTS,
FAILWRE OF A LTC WoutD RESULT AuLy 10 Conbimovs
Fou™s TO BE AKEPTAALE (Y THE VEC AT ~oMEAROVS
PLAMTS W ITHOUT LOAD THP CHHIGE/LS,




ATTACHMENT 3

Response to Outstandirgz Issue 18€ of the
Beaver Valley Power Stacion Unit No. 2
Draft Safety Evaluation Report

Draft SER Section 8.3.1.1: Voltage Analysis for Safety-Relaled Loads

The voltage levels at the safety-related loads should be optimized for
the maximum and minimum load conditions that are expected throuzhout the
anticipated range of voltage variations of the offsite power sources.
The appiicant was requested to perform a voltage analysis and verifica-
tion by actual measurement in accordance with the guidelines of posi-
tions 3 and &4 of branch technical position PSB-1 (NUREG-0800, Appendiy
84).

By Amendment 3 to the FSAR, the applicant indicated that the requested
analysis would not be completed before March 15, 1984, Review schedule
for subimittal of the analysis, verification of the analysis by actual
measurement, and justification for voltages (as determined by analysis)
not meeting the specific voltage supply tolerunces specified by equip-
ment manufacturers, will be pursued with the applicant and the results
of the staff review will be reported in a supplement to this report.

Response:

As discussed in the response to Question 430.11 in Amendment 3 to the
FSAR, ¢ voltage and load analysis has Deen completed for the BVPS-T
system (calculation E-68 entitled "Station Service Voltage and Load
Analysis”). The analysis examines voltages at 4,160 V and 480 V losd
center b aes, 480 V MCC buses, and at the terwinals o/ 4,160 V and 480 V
load cir : - -canected loads for both Class 1E and non-Class 1E equip-
ment. Ti¢ calculations have been performed for both ons.ite (unit) power
suppiy, with the unit generator operating at minimum, nominal, and
maximum voitage, and for offsite (system) power supply, with the system
switchyard at minimum and maximum voltage, in accordance with position 3
of BTP PSB-1, under the following conditions of operation:

Normal station load

Start of largest station 4,160 V motor

Start of largest station 460 V motor

Accident load with safety injection signal (offsite supply only)

. Transfer from normal station load, onsite supply, accident load,
and/or offsite supply upon accident with safety injection signal

e a0 OUe

Refer to the attached "Objective" and "Conclusion” summaries which have
been excerpted from the calculation.

A voltage and load analysis for light load cases (cold shutdown and
refueling) are now being performed and will be completed ty March 15,
1985.

4 For all conditions as described above, manufacturer voltage tolerance
for all Class lE equipment will be met.



Curvently, we are performing voltage analyses for terminal voltages at
nlass lE 480 V MCC loads, ‘he Class lE 120 V AC system, and the Class 1E
125 V DC system in accordaice with the following schedule:

Terminal voltages at Class LlE 480 V MCC loads -- 12/31/84

98
2. Class lE 120 V AC loacs =-- 3/15/85
3. Class lE 125 V DC loade -- 3/15/85

THE BROVE COMMITTED SCHELULE /& ULCHAN GED,
AT A MEETING oN Wi 8, 1‘!?4) TH\S ITEM WAS AGREED
TO BE COMRRMATORY wHEL BLe PROVVDED THE

COMMITMET LOTED PLEVIOVSLY IV THIS RESPinsE ),
THAT CommMiITMELNT wAS FolmALI2ED 'O ATTRCHMENT 3
TO LETTEA 00, 202-4-140 ,DATED SELTEMRR 7,177Y.

Die Als einFeld maly REQuEes TED TO HEDALSS THE
AcePrAsICITY OF CASKE "D OF chwcuiATION E-6T .
DLt HAS REVIRWEYD THE CAlcucATION AnD Doks NeT
consipeEl <hdsE "D’ A cREVIBLE EVELT. w1 TH THE
ReAcTik O/ERATIOC AbovE P-F A ReEacTod TRIP wik
peeul wiTHI® A FEW SEcords ofF AnY Rehero/L
co.ot.nm‘r Pomf TP, THIS MAKES RESTALT OF A
REACTOR COOLANT PumP ImPossiBLE AT Fou Powkl
AND THUS CHSE D' VS Mo CREDIBLE., CALCWATON EXT

Witk BE RENSED ACCOLDINGLY,

RASED vlor THE RCREEMENT MADE W THE w977/
MEETWG, THIS ITEM SHovcr mOwW EE ConFIkmATORY,



ATTACHMENT 4

Respcruse to Outstanding Issue 196 of the
Beaver Valley Power Station Unit No. 2
Draft Safety Evaluatiun Report

Draft SER Section 8.3.3.1.3: VProtection of Class lE Equipment from Dymamic
Effects

In Section 8.3.1.2 and 8.3.2.2 of the FSAR, it has been stated, in
regard to compliance with General Design Criterion (GDC) 4 of Appendix A
to lOCFRS0, that Class lE ac and dc power systems are designed to accom-
modate the effects of the environmental conditions associated with
normal operation and postulated accidents and that the structures, the
ac and dc systems are housed in, are protected against internally-and-
external ly-generated missiles, pipe whip, and jet impingement forces
systems, and components important to safety have been appropriately
protected against dynamic effects in accordance with the requirements of
GDC 4.

By Amendment 3 to the FSAR, the applicant did not provide the requested
information for an expanded analysis of compliance w#ith GDC 4. This
item will be pursued with the applicant and the results of rhe staff
review will be reported in a supplement to this report.

Response: gllom }__

All Class 1E ac and dc_systems are protected structures tnat are
fésigned to withstand any) externally generated missiles and all postu-
lated dynamic ef fecty as addressed in Sections 3.2, 3 3, 3.4, 3.5, 3.7,
3.78, and 3.7N,

In addition, all Class lE ac and dc systems are designed to accomodate
the envirommental conditions associated with normal operation and postu-
lated accidents and are protected against internally generated missiles,
pipe whip, and jet impingement forces associated with pipe breaks such
that safety functions are not precluded, as addressed in Section 3.5 for
missile protection and Sections 3.6, 3.6B, and 3.6N for protection
against dynamic effects associated with the postulated rupture of

piping.



ATTACHMART S

Response to Outstanding Issue 197 of the
Beaver Valley Power Station Unit No. 2
Draft Safety Evaluation Report

Draft SER Section 8.3.3,3.2: Separation of Containment Electrical
Penetrations

Section 8.3.1.4 (part 2, Item 2b[5]) ci the FSAR stated that contaimment
electrical penetrations meet separation requirements of currently
approved design procedures which comply with the intent of IEEE Standard
184~1981 for limited hazard areas. Section 5.5 of IEEE Standard 384~
1974 (which is the curreantly approved NRC guideline for this sub ject)
requires that redundant penetratiors be widely dispersed around the
circumrerence of the contaimment. Recenf designs, approved by NRC on
this subject, locate redundar: electrical penetrations in different
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 penetra=
tions. The Beaver Valley design does not meet the requirements nor the
intent of IEEE Standard 384~1974 (or LEEE Standard 384-1981) as stated
in the FSAR.

In response, the applicant, by Amendment 3 to the FSAR, stated that
contaimment electrical penetrations are physically veparated over a 120-
degree arc of the containment and are located on two distinet builiinrg
elevations. This statement contradicts the abive design description for
Beaver Valley Penetrations. This item will b. pursued with the appli-
cant and the results of the staff review will be reported in a supple-
ment to this report.

Response:

Refer to sgcrion) €.3.1,1.06, 0O.5 for a description of the electrical
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 contaimment on two
elevations starting with 735'-6" and 755'-6".

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

cv=1 735'-6" Clas~ lE (orange, red, and blue) and non~Class lE
penetrations

cv-2 735'-6" Class LE (purple and green) and non=Class LE
penetratiors

cv-3 755'=6" Clase 1E (yellow and white) and non-Class LlE
penetrations

This arrangement (outside containment) provides for distinctive group~
ings of Class LE penetrations to their redundant counterparts, THE FE
PRoTECTION EVALIATION) RFPOAT tlou PES THE RESuTs OF &
RENEW OF PEMETAATIIN) LOCATINS /VEIDE AND OUTSIDE comnTAnmENT.
THe REUIEW SHOWS SATISFACTORY cComPikmicE WITH Grd 1.5/,



ATTVC HMANT G

Response to Outstanding Issue 187 of the

Beaver Valley Power Station Unit No. 2
Draft Safety Evaluation Report

Draft SER section 8.3.1.5: Capability of Diesel to Accept Design Load After
?rolonged No Load Operation

Section 6.4.2 of IEEE Standard 6.4.2 of IEEE Standard 387-1977 requires,
in part, that the load acceptance Ctest consider the potential effects on ;
load acceptance after prolonged no load or light load operation of the
diesel generator. The applicant was requested to provide the results of
load acceptance tests or anlaysis that lemonstrates the capability of
the diesel generator to accept the design accident load sequence after

prolonged no load operation.

8y Amendment 3 to the FSAR the applicant did not provide the requested
test or analysis results. This item will continue to be pursued with
the applicant and the results will be reported in a supplement Cto this

report.

Response:

&

A test which demonstrates u:iétu:ory load acceptance following pro=
longed no load or light load operation is unnecessary since it would not
( reflect conditicns found as a result of actual diesel operating prac=

rices. As stated in the responde to question 430.54, routine testing of
diesels is not performed at less than 272 load. In addition, when the
diesels start automatically and are not required to load (such as initi=
ated by a safety injection signal with offsite power available) they are
normally shutdown upon verifying availability of offsite power. Since
testing and automatic starts contribute nearly all of the diesel run
time, it can be concluded that no more than a few hours of accumulated
no load or light load running will occur. Since the vendor analysis
shows that as much as 24 hours of no load operation is acceptable, it
would be meaningless to perform a Cest of operating practices which are
many hundreds of percent more conservative than the vendor analysis even
assuming no conservatism in the vendor analysis. S\UCE By PSS~

WERATING PROCAD vRES PRECLVDE EXTEMDED PEL10DS
bE 8- LOAD DPHZATION, AW SINCE THE BLIRSKLS AE

LOBD ED AS REcommEWTRL RY THE VEw0A, IT1S AR
THAT ALEPTAVCE criTERwD IL. 4.5.0) OF SKRP ¥.3. ;
s MET. bdLc REQUESTS THAT THE TESTING REQOIREMENT
RE FORWRADED TO Dt AS DESCRIAED IN GCENRAIC

LETTEL TY-0T SHooLD THIE KEWISED RESFonSE BE

FouL]P UACCEPTABLE,




ATTACHMENT 7

Response to Outstanding Issue 193 of the
Beaver Velley Power Station Unit No. 2
Draft Safety Evaluation Report

Draft SER Section 8.3.1.15: Design Provisions for the Use of Replacements
for Class LlE Loads

Section 8.3.1.1.4 and Table 8.3-3 of the FSAR indicates that for a
number of Class lE loads, there is a replacement load provided to allow
maintenance to be performed while satisfying the single failure crite-
rion. The Beaver Valley design is such that the Class lE load and its
replacement may be connected to the same Class lE power supply at the
same time., It is the staff concern that this simultaneous connection of
loads will exceed the capacity of the Class 1E power supplies. Identi-
fication of loads involved and design provisions to preclude simultane-
ous connection will be pursued with the applicant and the results of the
staff review will be reported in a supplement to this report.

Response:

Refer o0 Section 8.3.1.1.4 and Pigures 8.3-6, 8.3-7, and 8.3-8 for a
description of the use of replacements ("swings") for Class lE loads and
provisions to prevent bus ties.

Cables (green) supplying swing equipment, from the transfer switch to
the equipment, are not only routed independently from both safety
trains, but also independent'y from each other. This ensures the
indepencence of both safety trains regardless of the trains to which any
of the motors are connected.

1S sTATED 10 oA 8.3.I.I.4, AdM I T RATWVE Cint1s
ASSORE ALIGRMENT OF SwinG LOADS TO THE
QPPLoPLATE FPOWEL SoPPLY, 1V ABBITION, CONNRCTIN
DE THE LALLEST SwiNe LDAD 10 THE SAmE Pruwr/l
cwPPrY AS ITS co onTERPART wie NOT KE S ueT
W A LoAT WHICH EXCEEDS THE 160 Houl KATING

DE THE DIESEL GE L ERATIK.



ATTACHMENT 8

ﬁcuponco to Outstanding Tssue of the
Besver Valley Power Station Unit No. 2
Draft Safety Evaluation Report

Draft SER Section 7.2.2.4! comPugrc€uwITH THE Gu BrunES eF MUKEG 0T37

FSAR T.3.LLY, AMESDMENT 9, ADDRRSSES THIS
ITEM I TETAC.



