UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

"'7 & u!lm

Tran®

Docket No.: 50-412

APPLICANT: Duquesne Light Company
FACILITY: Beaver Valley Power Station, Unit 2
SUBJECT: SUMMARY OF BEAVER VALLEY 2 OL APPLICATION DOCKETING MEETING

A meeting was held with Duquesne Light Company (DLC) on June 7, 1983 at
2:00 pm at NRC Headquarters in Bethesda, Maryland. The NRC staff was
represented by members of the Division of Licensing, Division of Safety
Technology, Division of Systems Integration, Division of Engineering,
Division of Human Factors Safety, Division of Quality Assurance, Safeguards
& Inspection Programs, IE, Division of Emergency Preparedress & Engineering
Response, IE, and the Office of Nuclear Reactor Regulation. A list of
atteadees is included as Enclosure 1.

The purpcse of the meeting was to provide an opportun.t; for NRC management
(o meet DLC management, and to discuss their views 0n specitic issues which
may be of particular interest during the licensing review.

The app’icant began the meeting with apresentation summa:izing tne status of
construction at the 3eaver Valley Power Station, Unit 2 (3VPS-2) and briefly
raviewing the BVPS-2 design including a 1ist of unigie design feature:. As

of April 30, 1983 construction is approx.mately 64.2% compiete. In the year
1983 alone DLC intends tc complete 20% of the oroject. The appiicant also
discussed simularities between BVPS-2 and BVPS-1, Millstone Unit 3 (North-
east Utility Company), and North Anna Units 1 & 2 (Virginia Electric Power
Company). Design simularities were discussed in the areas of nuclear

steam supply system, engineered safety features, and waste management systems.
The applicant providedthe staff with a table comparing the structural designs
of all five units in a report entitled "Management Meeting, Beaver Valley 2,
Operating License Application." Part of this report is included as Enclosure 2.
A list of unique plant features is also included. Of the over 80 features
listed the applicant highlighted only a few during the presentation. The
subatmospheric containment and alternate shutdown panel where two of those
discussed. Finally the applicant reviewed the status of technical information
to be submitted to the NRC at a later date. This information is also provided
in Enclosure 2.

Following DLC's presentation, members of the NRC briefly discussed issues they
feel the applicant should focus attention on early in the review. Management
from the Office of Nuclear Reactor Regulation gGuestioned how much of the

BVPS Unit 1 review would be useful to Unit 2's. The applicant commented that
Unit 1's Physical Security Plan and Emergency Preparedness Plan are being
modified to include Unit 2 and will be submitted to the staff as site plans,
and not unit specific plans. They, therefore, will contain much of the
information the staff has already reviewed and approved. The staff also
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discussed the importance of integrity on the part of the utility and stressed
that the NRC is doing everything it can to control "ratchets" by formalizing
communication procedures with the applicant. On the subject of Human Factors
Engineering, when questioned the applicant responded that Unit 1 currently
utilizes a 4 shift operation but, in the future, it is intended that both
units operate with 5 or 6 shifts.

The Division of Licensing staff raised the issue of conformance to the Standard
Review Plan. DLC replied that they submitted, with Amendment 1 to their FSAR,
Section 1.9 entitled "Standard Review Plan Conformance Evaluation." The staff
commented that this information will be screened early in the review for
significant deviations from NUREG-0800 which requires staff and Ticensee
discussions to resolve. The section will be used continuously throughout

the review as a guide for the reviewers.

The Division of Human Factors Safety staff discussed the review of FSAR Chapter
14, Initial Test Program. A Tist of Staff Positions concerning the Initial
Test Program was provided to the applicant at the meeting.

Comments made by the Division of Emergency Preparedness & Engineering Respcnse
staff included st~essing the extreme importance of state an¢ federal invclveme-t
in the Emergency Preparedness Plan (EPP). The applicant's first annual EPP
exercise is scheduled for June 1985 and will coordinate 17 different state

and federal agencies, including over 100 federal evaluators participating as
offsite observerc.

The Division of Quality Assurance, Safeguards & Inspection Programs staff
discussed construction quality and independent design verification programs.
It was remarked that an independent raview by contractors was an assuring
way to verify that the design was translated correctly during construction.
At the time of licensing a letter from DLC management stating that the plant
has been constructed in accordance with the FSAR is expected. Additionally,
the staff mentioned that the applicant will be receiving an information
notice on the issue of Safety/Safeguards interface in design and operation.

The subject of radiation protection was raised by the Division of Systems
Integration staff. The applicant was asked to focus on reducing occupation
radiation exposures. The applicant informed the staff that they were aware

of the importance of this issue and have employed on their staff, at this time
Health Physicists and Radiation Protection Engineers.

The Division of Engineering staff reminded the applicant that environmental
qualification of electrical equipment must be completed prior to licensing.
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Finally, to elaborate on the staff's position concerning the interpretation
of the terms "safety-related equipment" and "equipment important to safety”,
it was sugessted that a future meeting be held with the applicant.

..‘ . s 2

Lisamarie Lazo, Project Manager
Licensing Branch No. 3
Division of Licensing

Enclosures:
As stated

cc: See next page
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Enclosure 2

MANAGEMENT MEETING
BEAVER VALLEY 2
OPERATING LICENSE APPLICATION

June 7, 1983



BEAVER VALLEY POWER STATION - UNIT NO. Ii
CONSTRUCTION PROGRESS - 64.2%

APRIL 30, 1983

INTAKE
STRUCTURE -
26.6%
DECON BLDG. -
ALTERNATE 82.4Y
& YD. CRANE INTAKE M

VALVE
PIT
STRUCTURE
PIPE TUNNEL
g PIPE TUNNEL
l FU565% | ReacTom REFUEL WTR
) /0
. I 54.6% BUILDING STOR TANK z
. e 3
R o
TUNNEL € /7 [\ Auxiuary [lcasLe ,
| BUILDING |{VAULT 68.0% 0% PIPE TUNNEL
Q 66.7% SERVICE BLDG D{EES‘
\ s lond e,
PIPE TUNNEL T

TURBINE BUILDING

£

T.P. DEMIN
WTR STOR
K
65
CONDENSATE
Pousmuc_/ DDD%

BUILDING

WASTE HDL
59.0%

63.2%

ig

YARD 70.4%




ANNUAL/CUMULATIVE
CONSTRUCTION PROGRESS (%)

ANNUAL
CUMULATIVE

1983 1984 1985 1986

e——————— A Seeeeeeeaneeee  SSS————————— L ——

20.0 16.9 4.0 1.0
78.1 95.0 99.0 100.0

PROJECTED



Similarities to Other Plants

The following information is extracted from Section 1.3 of the
Beaver Valley Power Station - Unit 2 (BVPS-2) FSAR which was submitted to
the NRC on January 26, 1983, and docketed on May 16, 1983. This port ion of
FSAR Secrion 1.3 compares the general design features of BVPS-2 with those
of Beaver Valley Power Station = Unit 1, Millstone Unit 3 (Northeast
Utility Company), and North Anna Units 1 and 2 (Virginia Electric Power
Company) .



BVPS-2Z FSAR

1.3 COMPARISON TABLES
1.3.1 Comparisen with Similar Facility Designs

Seaver Valley Power Station - Unit 2 (BVPS-2) utilizes proven mature
designs. The nuclear steam supply system (NSS5) is of proven des‘'gn
and incorporates systems, egquipment, and technolegy “hich have Deen
successfully applied in more than 100 units designed :v Westinghouse
Electric Corporation. The balance of the uni:, including the
containment structure, is designed and constructed by the Applicant
through its agent, Stone & Webster Engineering Corperation (SWEC) .
The SWEC design incorporates mature design concepts which they have
utilized in nine operating nuclear power plants and seven nuclear
plants which are in various stages of design, U.S. Nuclear Regulatory
Commission (USNRC) review, and comstruction.

In Table 1.3-1, the general design features of BVPS-2 are compared
with those of BSeaver Valley Power Station - Unit 1 (BVPS~-1),
Millstone Unit 3 (Northeast Utility Company), and North Anna Units 1
and 2 (Virginia Electric Power Company). The plant comparisen
fsllows the general outline of the Final Safety Analysis Report
(FSAR) chapters and is based on a single unit of each design. The
USNRC has reviewed these designs extensively; BVPS-2 design
incorporates the experience gained in these applicaticns.

1.3.1.1 Comparisen of Nuclear Steam Supply Systems

The NSSS for BVPS-2 is similar to that of the other units, except for
power level differences. In addition, Millstone Unit 3 has four
reactor coolant loops while the other units each have three loops.

1.3.1.2 Comparison of Engineered Safety Features

The engineersd safety features (ESF) compared are the emergency core
cooling system (ECCS), containment heat removal system, containment
combustible gas control system, containmeat isolaticn system, control
room habitability, and the emergency filtration system. The ESF are
the same, except BVPS-2 and Millstone Unit 3 utilize two of the
recirculation spray pumps o inject recirculated containment sump
water as part of the ECCS. The 3VPS-2 recirculation spray pumps also
supply the high head safety injection pumps in the ECCS recirculation
mode. 3eaver Valley Power Station - Unit 1 and North Anna Units L
and 2 utilize low head safety .injection pumps to perform this
function.

1.3.1.3 Comparisor of Containment Concepts

The containment concept, as shown by the comparison of parameters 1in
Table 1.3-1, i1s the same as that of the other plants listed. These
plants have already besen extensively revieved and approved by the
USNRC for ocperation.



BVPS-2 FSAR

1.3.1.4 Comparison of Instrumentation Systems

Instrumentation and controls are functionally similar to those at the
other plants. The term functicnally similar is intendad to mean
similar in the basic operating and safety functions of the compared
systems to which this applies. The specific features of BVPS-2
design are shown in detail and described in applicable sections of

the FSAR.
1.3.1.% Comparison of Electrical Systems

Sections 3.2 and 8.3 of Table 1.3-1 provides a summary comparison of
the electrical systems and parameters. while the transmissicn
systems and onsite power systems differ due to utility preference,
the emergency power systems, ac vital bus systems, and 125V dc
systems are similar in design.

1.3.1.6 Coupirison of Waste Management Systems

Sections 11.2, 11.3, and 11.4 of Table 1.3-1 provides a summary
comparison of the waste management systems. The liquid systems are
functionally similar for all units compared. The gasecus waste
systems are functionally similar for all units compared except that
North Anna Units 1 and 2 use recombiners for gaseous waste volume
reduction and all other designs utilize the charcoal delay bed
concept for radiocactive gas management. Beaver Valley Power
Station - Unit 2 utilizes a prefilled, cement-in-drum solid waste
system, while BVPS-1 wuses an in-line, cement, solid waste system.
The other plants use an urea-formaldehyde or [ow procass Dinder

solidification agent.
1.3.1.7 Comparison of Other Nuclear Plant Systems

The auxiliary systems (fuel pool cooling, component cooling water,
service water, and boron recovery systems) are functionally similar
for all units compared. Some differences occur due to siting, plant
arrangement, and system design: however, the design basis for the
auxiliary systems 1is essentially the same. In addition, North Anna
Units 1 and 2 share the same fuel pool coeling and purification
system while BVPS-1 and BVPS-2 share tankage subsystems of the boron

recovery system.
1.3.1.8 Comparison of Structural Design Characteristics

Sections 2.1, 2.5, 3.3 and 3.8 of Table 1.3-1 compare the BVPS-2
structural design criteria with those of the other plants. Some
differences occur due to different site conditions. However K the
basic parameters that define structural loadings are essentially the
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Section
and
Lharacteristics

Reactivity control

Nuc lear design

Reactor Coolant System
and Connected Systems
and Equipmant

Reactor vessel

Reactor coolant
pumps

Steam generators
Resicdual heat removal
system

Number of pumps

Number of heat
exchangers

Pressur lzer

Referenced

in Sectlon

42

10

BVPS-2 FSAR

TABLE 1. 3-1 (Cont)

. Bves-2

Reactor control
rods and bor lc
acid shim

Slightly enriched
U0 ceramic pel-
lets in Zircaloy-4
tubing

Cylindrical with
walded hemispher |-
cal bottom head and
ramovable hemispher-
ical top head

3 single-speed
centrifugal units

dr tven by air-cooled
3-phase Induction
motors

Vertica) U-tube

2

vertical cylin-
drical vessel
using electric
heaters for main-
taining system
pressure

Same*

Same*

Same*

Same*

Same*

Same*

Same*

2 of 20

Milistone

(Unit 3)

Same*

Seme*

Seme* except that
it has 4 RCPs due
to four loop

des ign

Same* ., except

4 units

Same*

Same*

Same*

North Anna
(Units 1 & 2)

Same*

Soeme*

Same*

Same*

Same*

Same*

Same*

Same*



Sectton
and

Characteristics

Engineered Safely
Features

Containment

Type

pesign nressure (paig)

Destign leak rate
ipercent per day)

Containment heat
removal systiems

Combustible gas
control system

Containment isola-

tlon sys.em

Emes gency core cooling
system

e |

. BVPS-2 FSAR

YABLE 1.3-1 (Cont)

. Bves-3

Subatmospher ic '
(9-1i psia)

45

o

Quench spray sys-
tem, recirculation
spray systes

Hydrogen recom-
piners to maintain
contalnment atmos-
phere hydrogen con-
centration below
4% by volume

Complies with
General Design
Criteria 654,65 66,
and 87

Injection of
porated waler by
asccumulators,
charging/inisi
pumps . and LHSI
pumps ol ing Injac-
tion phase; recir-
culation of spilled

coclant from con-
talnment sump by
recirculation and

charging/18iSl pumsps

—acy

Same*

Same* as BVPS-2,
except LIS] pumps
recirculate the
contalinment sump
watar

3 of 20

Milistone
(uniy 3}

Same*
Same*
0.9

Same*

Same* as BVPS-2,
except that the
RHR pumps perform
the same function
as the LHSI puasps

North Anna
(Units ¥ & 2)

Seme*

Same*

Same*

Seme*

Same &5 BVPS 2,
excapt LHSI pumps
recirculate the con
talnment sump water



Section
and

Characteristics

Control room
nabitabil ity

Emergency filltration
systems

BVPS-2 FSAR

TABLE 1.3-1 (Cont)

___!m—l————-

Radiation shield- Same*
ing, control room
pressurtzation
system, emargency
air filtration,
alr-conditioning
and ventilation,

pot table fire pro-
tection, personnel
protective equ ipment
and first ald,

food and water
storage, utility
and sanitary faci-
Iitles. Some com-
ponents and systems
are shared with
BVPS- 1

Control room area Same*
pressurization
filtration

system and sup-
plementary leak
collection and
ralease system
used to mitigate
the conseguence
of an accident

4 of 20

(Unit 3)

Radiation shield-
ing. control room
pressurization
system, emergency
alr filtration,
ailr-conditioning
and ventilation,
portable fire pro-
tection, personnel
protective equipment
and first aild,
food and water
storage, utility
and sanitary
factlities

Same*

North Anna
(Units ¢ & 2)

Radiation shielding.
control room pres
surfzation system,
emargency air flltra-
tion, air-condition

ing and ventilation,
fire protection, per
sonnal protective equip-
ment and first ata, food
and water storage, util-
ity and sanitary facil-
itles, remote alr
intakes

Seme*



Section
and

Charscteristics

Instrumentat ion and
Controls

Reactor trip systes

tngineered safely
feature systems

Systems required
for safe shutdown

Safety related
display
instrumentation

Rafarenced

in Ssction

BVPS -2 FSAR

TABLE 1.3-1 (Cont)

—aves-a

Process Instru-
mentation snd
control system,
miclear Instrumen-
tation system,
solid state logic
protection sys-
tem, reactor trip
switchgear, manual
sctuation circuit

Process Instrumen-
tatton and control
system, solld
state loglc pro-
tection system,
engineered safely
features test
cabinet, sutomatlic
transfer from In-
jection phase to
reclrculation phase

Monttoring indica-
tors, controls,
pumps, fans,
diesel generators,
valves, and hLaalars

feeduater and
sleam systanms
paramatlers,
contalinmant
pressure, RWST
water level,
pressurizer
water level, con-
taloment recir-

.

6 of 20

Milistone
{unit 3)

v, Same*' except
manual transfer
from injection

phase to

recirculation

phase

er  Same* except has
the capability for

a safety grade cold
shutdown from the
sux il lary shutdown
panel

North Anna
(Units 1 & 2)



Section
and

Characteristics

Other safely systems

Control systems not
required for safety

Referenced

in Sectlon

BVPS-2 FSAR

TABLE 1.2 1 (Cont)

B - SR

culation sump
leval, nuclear
instrumentation,
reactor cool-
ant system pars-
meters, reactor
control systenm
parameters

Instrusentation
and control pover
supply system,

ESF protection
channels power
supply. RCS loop
fsolation valve
interlocks, resi-
dual heat removal
fsolation, accumu-
lator motor-opera-
ted itsolation valve,
switchover from
injection to re-
circulation, re-
fueling Intarliocks

Reactor control
system, rod con-
trol system, plant
control system
interlocks, pres-
sur lzer pressure
control, pressuri-
zer water lavel
control, steam gen-
erator water level
control, turbine by~
pass control, in-
core instrumenta-
tion Nes igned for
a45% loss of
external electrical

LA

6 ot 20

(uatt 3)

instrumentation and
control power supply
system, ESF protec-
tion channals power
supply, residual
heat removal lso-
lation, accumula-
tor motor-operated
iso.ation valve,
switchover from
injection to re
circulation, re-
fualing iInterlocks

Same*, except 50%
load rejection
capability without
reactor trip

North Anna

(Units 1 8 2)

Instrumentat ion and
control power supply
system, ESF protec-
tion channels power
supply. RCS loop iso-
lation valve Inter
locks, residual heat
removal Isolation,
accumulator motor -
operated isolation
valve, switchover
from Injection to
recirculation, re
fueling Interlocks

.



Section

and

Characteristics

Elect

ir
sy

AC

rical Power

ansmisslon
stem 10 site

power system

Unit main
transformer

Unit station
carvice transformer

System station
service transformers
(reserve)

Emargency power

sy

AC

S ’

Emargency 4 16 kV
buses

Diesal gensrator
sets (2.000 nr
rating)

vital bus system
Inverte:s

Dist cabinets

BVPS -2 FSAR

FABLE 1.3-1 (Cont)

Refersnced
in Sectlon __BVPS-3 s ..

load without trip-
ping the reactor
snd for turbine
trip below T70%
power without
resctor trip

8.2 3 345 &V lines Same*
3 138 kV lines

8.3.9
{ @ 945 MVA Same*
2 * 32 WA Seme*
2 @ 32 WA Same *

8 31
20 1,200 amp Samea*
2 @ 4,635 kv 2 ¢ 2,850 kW

a3
4 ¢ 20 kVA Same*
1 Same*

7 ot 20

(uniy 3)

3 345 kV lines

2 @ 630 MVA
40 MVA
60 MVA

45 MVA
S50 MVA

°e

2 ¢ 2.000 amp

2 @ 5,335 kv

4 ¢ 15 kW

North Anna
(Upits 1 & 2)

3 600 kV )ines

3 @ 330 WA

3 @ 20 MVA

3 & 30 MVA

2@ 1,200 amp

2 @ 3,000 kv

3@ 10 kVA
20 kVA

L



Section
a g

Charac. sristics

125 V dc power
system

Unit batteries
(128 v)

Battery chargers

Auxiliary Systems

Fuel storage and
hand) ing

New fuel storage

Raferenced

in Section
832

8vPS+2 FSAR

TABLE

- - S

4 safety related
2 e 1,650 AH
2 ¢ 1,050 AN
2 nonsafety
2 @ 2,400 AW
20 2,400 AH

6 safety-related

4 ¢ 100 amp

{ spare @ 100 amp
2 nonsafety

1 & 200 amp

1 ¢ 150 amp

Ory storage in
steel and concrete
structure within the
fuel bullding for
1/3 of a core

(63 fuel assesb)lies)
plus 17 spare fuel
assemd| les

1.3-1 (Cont)

4 safety related
2 @ 1,800 AH
1 ¢ 1,650 AH
1t @ 1,680 AH
1 nonsafety
1 & 2,400 AH |

4 safety-related
4 ¢ 100 amp

I nonsafety
t ¢ 150 amp

8 of 20

Milistone

(unit 3)

4 safety relatead
2 ¢ 1,650 AN
2 @ 150 AM

2 nonsafety
2 ¢ 2,850 AM

6 safety related

2 @ 200 amp

2 ¢ 50 amp

2 spare ® 200 amp
3 nonsafety

2 ¢ 200 amp
I spare & 200 amp

Same*, but will use
spent fuel area for
storage of new fuel
using the dry
storage area as an
optional backup
location

North Arna
(Units & 2)

4 safety-related
1 @ 1,500 AN
t & BOO AN

4 safety related
4 ® 250 amp

2 spares
2 @ 250 amp

Common area for both
units. Storage the
same as BVPS-2

for vach unit
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Section
and Referenced
Characteristics in Section
Ultimate heat sink 8.25

Other water systems 2221
9.2.22
9 <3
9 2 4
926

.o~y

BVPS-2 FSAR

TABLE 1.3-1 (Cont)

. N el

tion spray coolers, separate river
charging pump coolers, water system
control room cooling,

and emergency diesel

genarator cooling.

A standby service

water system, 6K con-

sisting of two 100%

cepacity pumps,

takes suction from

an alternate intake

structure and dis-

charges to the redun-

dan' “ervice water

heade s, to provide

cooling for unit shut-

down and cooldown

after loss of the

seismic Category |

intake structurs.

onio River Same ss BVPS-2

Primary and secon- Same*
dary plant compo- Same*

nent cooling water
systems, chilied
water system, 6 de-
mineralized water
makeup, potable
and sanitary water
systems, and con-
densate storage
factilities

10 of 20

(unit 3)

cooler, contailnment
recirculation pump .,
ventilatign units,
S1 and charging
pump coolers,
dilesel generators.
control bullding
atr-conditioning,
and post-accident
sample cooler

Long Island Sound
(Atlantic Ocean)

Seame*
Same*

North Amnna
(Units 1 & 2)

except contasinment
recirculation spray
cooling. charging
pump coolers, contral
room cooling, instru
ment alr COmpressors,
and plipe penetration
cooling

Service water reservolr
with Lake Anna backup

Same*
Same*



BVPS-2 FSAR

TABLE 1.3-1 (Cont)

Section
and Referenced Millstone Nor th Anna
Characteristics in Sectlon __ BVPS 2 — sy {unit 3) (Units 1 & 2)
Process auxi)iaries
Compressed alr 83 2 redundant Compres- Same as BVPS-2°, 2 redundant compres- For poth units, 2
systems sors supply air for except there Is no sors supply air for compressors supply
tnstrusents and condensate polish- instrusents ! com- service sir and 2
service alr systes. ing ailr sysiem and pressor supplies ser- compressors supply
2 redundant COmpres- the containaent vice sir and 2 re- instrument sir for
sors supply contain- instrument alir dundant CORpressors Unit 1, 2 com-
ment Instrusent air COmpressors ars supply conta lnment pressors supply
system, and | com- inside the con- fnstrusent alr Also, containment
pressor supplies . tainment . 2 saditional compres- Instrument ailr
condensate polishing surs supnily ailr re- for Unit 2, 4 com-
alr. quirsa for cold pressora supply
shutdown . contalinment Instru-

mant air (2
operating, 2 back up)

Process 8 322 Collects reactor Same* Seme* Same*
sampl ing systiem plant and tuwrbine

plant gaseous and

1iquid samples for

chemical and radlo-

chemical snalysis

Equipment and floor .33 Collects and treatls Same* Same* Same*
drainage system potentialiy redio-

active Viguid drain;

age and assoclated

anirained gases

Chemical and volume 9 3 4 Letdown and charging Same* Sama* Same*
control system system (|Is used for

reactivity control,

purification of

reactor coolant, RCS
inventory control,
and grovidas high
pressura liow to the
£ECccs

1t of 20

-y




L LA

wo)sAs WOy

o1 1uea founlisue
peJeyil s Juenbasqns
Wiy weysAs Ajddns
a1 pajyioq Asued
_JBWe Wo0J4 |0J3U0)
WOOJ SUO| ) e | UNENIoD
pue ‘wooa Aeieas "w00J
yuemnaysuy ssedsoad
‘wooa a8 yndwod pue
891 ))0 'W00s 101
~uwon o) Bujuoy ) )puod
_ape pue ‘uojie]liuvea
‘Buy 1eay S8p|ADAY

T-Sdn8

)0 woj yaod peavys
203 1daoxe ,ewes
(g 71 §iiun)

Uy UL ION

sBues

eesw Nujpeeads 8jqed

pue Wo0J 49| LI
Dupnioxe ' ,ewes

t-SdAB
30 wojyaod paaeys
10} ydeoxe *,ewes

(€ 1iun)

T on

LY

eowmEs

Jomes

TTi-SdAE

sgamod

8)118))0 JO-SSO0|
e Bujy . mp pue
wojyeiado (ew
-aou BDuy anp juew
-.dynbe pue |8u
.vossed J0) Juew
~UOSAUS PB|LON)
SUOD BURIU| N

swe)sAs

WO 1911 IUSA NOND DU
‘eflund ‘uojieaniig
a1 JuUswU ) P U0D

se j1om se Buyprinag
josjuod e

F A seaaw Ao

pue ‘WOo0a Jusw
-nJysuy ssesoud
‘wood s0)ndwod
‘Wo04 | OJVUOD o)
Bujuoy ) |PUoD - S| e
pue ‘uDj|Ie|]IuUeA
‘Bujresy sep|A0Jd

(1 -Sd4n8 vo p8redo|
sOwyuw) paieus)
LYELELN] a0} RLEY L)
epesd Aswwyad o wOlY

.onpoad pus pjoe 2) 409

umop3e| JO unj)iIedl}
_USOU0D BA) 1R I0dRAY

TTE-SaAR

(wo3) s-£°4 3M8VL

HYS4 T-S4AR

Gojioes Ui

peous 18 jey

wajisAs vo e INDI| I8l
L v 8 sssudsowiu@ JUBWU| RIUOD

weysAs Bujuoly

-IpUOD .- 41 ¥ puR ‘uoll

-eityuna ‘Bujresy
OuipLIna |0J1U0)

sunsAs VORI IUSA
pue ‘Bujjood ‘Bujresy
‘BuUyUo ) ¥ IPUOD - S Y

waj)sAs
AJeA0D84 LWOI0H

§351i8jamioeIeu)
pue
uoy y08s



Section
and

Charactecisyics
Other heating,

cooling, and
ventilation systems

Other auxiliary systems

fire proteciion systes

Emergency diese)
generator cooling
water syslem

Additional suxillary
systems

g

Referenced

in Sectien

9.4
to

8 4.6
9 48

4 Pt

whaewwe
P

BVPS-2 FSAR

TABLE 1.3-1 (Cont)

o S

Fuel bullding,
auxiltiary bullding,
turbine bullding,
waste handling
bullding, emergency
dlesel generator
bullding, condensate
pol ishing bullding

Detects, extin-
guishes, and miti-
gates elfects of
fires that may
occur

Maintains dlesel
genarator jacket
water within spe-
cifled teampura-
ture limits Ly
service water
system

Communicat ions
systems, lighting
systems, redundant
amargency diesel
generator support
systems Including:
t nonsafety (biack)
dlesel generator,
fuel oll storage and
transfur, start-
ing, lubrication,
and combustion

air Intake and
exhaust systems

_ BvPs-

Samo*, except
for condensate

polishing
bulliding

Same*

Same*, except for
the nonsafely
diesel generator

13 of 20

{untt 3)

Same*

Same*, except for
the nonsafety
diesel generator

North Anna
(Units 1 & 2)

Same*

Some*

Maintpins diese)
engine jacket water
within specified
temperature limits by
self -contalined radl
ator cooling system

Same*, except for
the nonsafety dlese!
generator




Section
and

Characteristics

Steam and Power
Conversion Systes

Turbine genarator

Main steam supply

Other features of sleam
and power conversion
systam

Main condensers

Ma iy condanser evacua-“
tion system

Jurbine bypass system

Referenced
in Sectlon

10 2

10 3

10 4.1

10 4.2

10 4 4

BVPS-2 FSAR

TABLE 1.3-1 (Cont)

e

West inghouse
tandem-compound
4-flow, 1,800 rpm
steam reheal ma-
chine; | double-
Viow HWP turbine
and 2 double-flow
LP turbines

787 psia,

11.61 x 10* Ib/hr
steam flow,

618°F

Double shell,
single-pass,
divided water
box

Steam jot ailr
ejectors with
auxillary stean
priming ejectors
for initial
evacuat lon

pPasses up to B0%
of full-load
steam flow to
allow up to 100%
step load reduc
tion without
reactor trip

—c) .

Same*

Same*

14 of 20

Milistone
{unit 3)

Same*, except
General Electric
6 flow turbine
generators

960 psia,

16.05 x 10* 1b/iw
steam flow,

540 F

Same*

Steam jet alr ejec-
tors with vacuum
pumps for Initial
evacuation

Passes up 1o 40%
of maximum steam
flow to allow up
to S50% step load
reduct ion without
reactor or .
turbine trip

North Anna
(Untts 1 & 2)

Same*

850 psia,

12 .2 x 10* n/nr
steam flow,
525" F

Same*

Same*

Same*



Section
and

Characteristics

Circulating walter
system

Condensate cleanup
sysiem

Condensate and feed-
waler system

Auxiliary feedwater
system -

Raferenced

in Section
10 485

10.4 6

10 .47

10 49

BVPS-2 FSAR

TABLE

— sy

kemoves heat from
the main condencsr by
circulating vater
through | natural
draft cooling tower

Full flow conder -
sate polishing de-
mineral lzers are
provided at the
discharge of the
condensate pumsps
Here powdered re-
ain demineralizers
are capable of
maintaining a
steam generator
chemistry well
Lelow maximum re-
quiresents.

Returns condensed
steam from con-
des.sar, and
arains from re-
generative feed-
water healers
(6-stage heates
cycle), to steam
generators while
maintaining wvater
tnventor les through-
out sysiem

Suppl les necessary
cooul ing water to
steam generators
for decay heast re-
moval . feedwater
tine malfunction,
or main steam line
break

1.3-1 (Cont)

Milistone

P o . SN {upit 3)

Same* Removes heat from
the main condenser
by circulating
water from Long
Island Sound

LT Sane*

Same* Same*

Same* Same*

15 ot 20

North Anna
{Units 1 8 2)

Removes heat from
the main condenser
by circulating

water from Lake Anna

Same*

Same*

Same*
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Section
and

Characteristics

Ltow activity wasts

Steam generator
bl owdown

Gaseous waste
management systems

Type of treatment

Degasification

pDecay of noble
gases In high

activity gas streams

[

in Sectlon

BVPS-2 FSAR

TABLE

. o -

separation of high
and low activity
streams prior to
1iquid waste tanks

See "High activity
weste"®

Blowdown plped to
flash tank where
steam is piped to
2nd point heater and
1iquid is piped to
main condenser via
4th point heaters
for processing
through condensate
polishing

demineral izers, or
Hiquid s piped

to deminerallizers
for processing prior
to routing to

the condenser

ves {occurs In
bOron recovery
systom)

Yes

1.3-1 (Cont)

Filtration (low
activity waste
can be routed to
the high activity
waste tanks and
evaporated)

Blowdown plped to
flash tank and
steam Is then
piped to the
third point heat-
ers and ligquid le
piped to demin-
aralizers for
processing prilor
to routing to
the condenser

Yes (occura
in boron
recovery systiems)

Yes

17 ot 20

(uniy 3)

Filltration (evapora-

tion and subsequent
operations are
optional)

Similar to BVPS-2

except steam plped
to 4th point heater

Yes

Yes

North Anna
(Units 1 & 2)

Similar to Millistone
Unit 3 with the
addition of a
clarifler before
relsase to the

env lronmsent

Blowdown piped to flash
tank where steam IS
piped to roof vent

and ligquid processed
by clarification.

ves (called gas
strippers in boron
recovery system)

Yas
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BVPS-2 FSAR
TABLE 1.3-1 (Cont)

Section
Referenced Milistone North Anna

and
Charscteristics in Section _ 8VPS-3 —8YPS-Y (unit 3) (Unite 1 & 2)

Ventilation Ventilation, fi)- Same* Sama* Same*
tration of venti-
lation streams,
and atmospheric
relesse of venti-
lation streams to
maintain comfort-
sble environment
and limit air-
borne radioactivity
below concentration
limits of 10 CFR 20,
Appendix 8

NOTES

ewWhere the word ‘Same’ appears, the design feature of the listed unit is the same as that of AVPS-2.

ssinstrumentat ion and Controls are functionally similar. The tera functionally similar |8 iniended to mean similar in the

basic operating or safaty sunctions of the compared syetems to which this applles. The specific features of the BVPS-2
design are described In detall in applicable sections of the FSAR.

20 of 20




PLANT HIGHLIGHTS

DESCRIPTION

NSSS: 3 loop PWR; 2,560 MWet; 836 MWe net
Engineered Safety Features design based on 2,780 MWt
Containment design based om 2,713 MWt

Subatmospheric containmenc (9.5 psia)

Site: 509 acres on south bank of Ohio River; minimum

exc lusion radius = 1,500 fc.; distance to nearest resi-
dence = 2,300 ft.; low population zone area distance = 3.5
miles; population center distance = 17 miles

Containment: steel-lined reinforced comcrete cylinders
with hemispherical dome and flat base

Cooling tower: natural draft hyperbolic with reinforced
concrete shell

Steam Generators: Westinghouse, vertical, U-tube units
with inconel tubes. Integral dryers to provide steam with
moisture < 1/42

Reactor Coolant Pumps: Westinghouse, vertical, single-
stage, centrifugal pumps of the shalt-seal type

Reactor control by soluble borom and comtrol rods

Charcoal beds and HEPA filters to control the release of
radicactivity

Storage for 1,059 spent fuel assemp lies

Turbine: 1,800 rpm, 388MW, tandem-compound, four flow,
single reheat unit with provisions for six stages of feed-
water heating

Generator: direct-driven, three-pnase, 60Hz, 22kV, 1,860

rpm hydrogen inner-cooled, synchronous generator rated it
1,026 MVA at 0.90 power factor

Page L of 7

FSAR
REFERENCE

Page l.1-1
Section 1.1

Page 1.1-1
Section l.1

Page l.l-1
Section 1.1

Page l.1-1
Section l.1

Page 1.2-2
Section 1.2.2

Page 1.2-2
Sect ion 1.2.3

Page 1.2-2
Section 1.2.3

Page 1.2-3

Section 1.2.3

Page 1.2-3
Section 1.2.4

Page l.2-4
Section 1.2.5

Page 1.2-5
Section 1.2.6

Page lL.2-6
Section 1.2.7

Page 1.2-6
Section 1.2.8.1

Page lL.2-7
Section 1.2.8.1
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DESCRIPTION

FSAR
REFERENCE

Turbine bypass steam dump to handle up to 90% of full
steam flow

Circulating water system: pumped, closed-loop system
atilizing an air-cooled, natural draft hyperbolic cooling
rower

1. Containment

2. Emergency core cooling

3. Quench and recirculation spray

4. Supplemental leak collection and release
system

S. Post-DBA hydrogen control system

6. Containment isolation

7. Habitability system for control roam

ESF system:

Main Steam System: 797 psia, 11.61 x 108 lbs/hr, 518°F
Full flow condensate polishing demineralizer

Hafnium control rods

No thermal sleeves in the reactor coolant loop branch
aozzles to simplify the nozzle design

Steam generator integral flow restriction

Two-train dedicated residual heat removal system
Safety grade approach to ¢cold shutdowm

Reactor vessel head vent

Auxiliary feedwater cavitating venturies

Improved quench spray nozzle design

No Boron Injection Tank

Automatic transfer to recirculation on safety Injection
Signal

page 2 of 7

Page 1.2-8

Section 1.2.8.6

Page L.2-8

Section 1.2.8.7

pPage 1.2-9

Section 1.2.10

" Table 1.3-1

Page 14 of 20

Table 1.3~1
Page 15 of 20

Table 1.3-2
Page 2 of 19

Table 1.3-2
Page 2 of 19

Table 1.3-2
Page 3 of 19

Table 1.3-2
Page 3 of 19

Table 1.3=2
Page 3 of 19

Table 1.3-2
Page 4 of 19

Table 1.3-2
Page 4 of 19

Table 1.3-2
Page 4 of 19

Table 1.3-2
Page 4 of 19

Table 1.3-2
Page 4 of 19

fu.d



FSAR

guide tubes; one thimble port; Zircaloy=4 clad; bottom
aozzle-top nozzle Type 304 stainless steel; inconel grid
straps

page 3 of 7

DESCRIPTION REFERENCE
Positive displacement NaOH pumps for quench spray system Table 1.3-2
Page 5 of 19
Alternate shutdown panel in auxiliary building (Appendix Table 1.3-2
R) Page 5 of 19
Safety parameter display system Table 1.3-2
Page 6 of 19
Reactor coolant system cold overpressure protection Table 1.3=2
Page 6 of 19
Upgraded fuel transfer system Table 1.3-2
Page 7 of 19
:Rcfrigerauc-cypc air dryer with desiccant filter bypass Table 1.3-2
on containment instrument air Page 10 of 19
On-line pH and Na conductivity momitors for each steam Table 1.3-2
generator Page 10 of 19
Filtration and exhaust system for gaseous vaste storage and Table 1.3-2
cask washdown area Page 12 of 19
Gland seal steam exhaust ventilatiom system to filter and Table 1.3-2
monitor non-condensable gases prior to discharge Page 12 of 19
Fuel oil storage for seven days of full load operation Table 1.3-2
Page 12 of 19
Motor-driven start-up feedwater pump Table 1.3-2
Page 1S of 19
Two (2) motor-driven and one (1) turbine-driven auxiliary Table 1.3-2
feedwater pumps Page 15 of 19
N-1 loop accideat analysis Table 1.3-2
Page 19 ofl9
Duquesne Light Company will build a plant simulacor Table 1.10-1
(8VPS~1 specific) Page 1 of 6
Emergency air lock in Containment Building is a subassem~ Page 3.8-9
bly of equipment hatch Sect ion
38.1.1.3.2
Fuel assemblies: 17xl7 rod array; 264 rods/assembly; 24 Page 4.2-9

Section 4.2.2
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3VPS-2 fuel enrichment: 3.1%, 2.6%, 2.1%

Hafnium control rods (48); 149 lbs. each

Dedicated residual heat removal system inside containment

Pressurizer PORV's safety grade and used to achieve cold
shutdown

3VPS~2 approach to cold shutdowmn

Containment subatmospheric (9-12 psia); design 45 psig;

LOCA 44.6 psig

Refueling Water Storage Tank volume increase (sves-2 -
850,000 gal, BVPS-l = 441,100 gal)

Each quench spray pump can deliver 3000 gpm

Recirculation spray pumps (4): 3500 gpm, outside

Low head safety injection pumps (2): dedicated 3000 gpm
eacn; used only for inmitial LOCA (page 6.3-6 first and
last paragraphs)

Supplementary leak collection system: two 30,000 cfm
normal fans; two 43,000 cfm emergency Dus fans; four
29,500 cém filters; two 13,000 cfm charging pump fans

Commitment to Reg. Guide 1.97, Revision 2
Automatic changeover from injectiom phase to recircula-
tion phase

Iaterconnection of BVPS-2 to Mansfield, Hanna, and Sammis
on 345kV (enhances reliability and availability)

Main transformer 21.5kV - 345kV; rated at 945 MVA; each
138kV bus supplies a 138kV = 4.36kV = 4.36kV trans former

Heat tracing alarms displayed on alarm CRT in control
roan (See Chapter 7 for more detail)

Page 4 of 7

Table 4.1-1
Page 4 of 4

Table 4.3-1
Page 2 of 2

Page 5.4-30
Sect ion 5.4.7

Page 5.4-54
Sect ion
5:4.13:2

Appendix 5A

Page 6.2-2
Sect ion
$.2:1.5.3

Page 6.2-4%
Sect icn
$.2.1.1.3.1

Page 65.2-46

Sect ion |

$.2.3.2.1
|

Table 6.2-57

Page 6.3-5
Sect ion
6.3.2.2

Page 6.5-7 i
Sect on

6.5.3.2 ‘
Page 7.5-1

Sect ion 7.5

Page 7.6=6
Sect ion 7.6.5

Page 8.1-1
Sect ion 8.1.3

Page 8.1-2
Section 8.1.4

Page 8.3-7
Sect ion
$.5:1.1:3
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DESCRIPTION

FSAR
REFERENCE

Swing lE loads (i.e., 3 pumps available): charging/HHSI
pump, service water pump, primary component cooling water
pump

laterlocked swing loads on 480V emergency Dus (2N or 2P)
contaimment air recirculation fan (drops out om CIB);
480V "C" service water pump fan (trips if not rumaing on
S1S); residual heat removal suction valves (2RHS-MOV702A
and 2RHWS7018) (drops out om SIS)

Each piece of safety related equipment contains an
asterisk as part of its mark number

Onsite Smergency Power: two 4160 V, three-phase, 60 Hz
diesel-generators, manufactured by Colt Industries; meet
intent of 3ranch Techmical Positions ICSB 7 and 8; diesel
generator unit ratings are as follows: g

Continuous duty: (8760 hrs.)

4238 kW

2000 hrs. 4535 kW
160 hrs. 4662 kW
30 min. 5086 kW

Standby service water system (alternate intake structure):

provides heat sink if intake structure is disabled

Total demineralized water shared between 3VPS-l and
3VPS-2 is 1.2 million gallons (3VPS-2 has 600,000 gal.
storage tank [primary plamt]; 140,000 gal. secorndary
plant) .

Separate condensate polishing air system for condensate

polishing building only

Safe shutdown: Chemical and volume comntrol system
capable of safety grade cold shutdown (refueling water
storage tank is source of borated water)

Soric Acid Tanks (2) sized for cold shutdown (12,500 gal
each)

Control Room HVAC: Control room pressurization initiated
on detection of chlorine

Page 5 of 7

Page 3.3-7
Sect ion
83116

Page 8.3-8
Sect ion
8.3.1.1.4

Page 8.3-12
Sect ion
§:3.1:1<9

Page 8.3-32
Sect ion
8.3.1.1.15

Page 9.2-11
Sect ion
$.2.3.2

Page 9.2-28
Sect ion
9.2.3:1

Page 9.3-5
Sect ion
9.3.1.2

Page 9.3-39
Sect ion
$.3.4,1.7

Page 9.3-50
Sect ion
9.3.4.2.4

Page 9.4-3
Sect ion
9.4.1.1

Ex -..
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Gland Seal Steam ESxhaust Vencilation System: (Cwo 1002 Page 9.4-61
capacity charcoal and HEPA filters to reduce potential of Sect ion
turbine radiocactive release 9.46.15.2

Coadensate Polishing Building Ventilatiom: conmtains its
own HEPA filters to minimize discharge of radiation to
environment

Fire protection system meets iatent of Branch Techmical
Position CMEB 9.5-1

Alternate shutdown capability (Appendix R)

Steam Dump: turbine by-pass system up toO 90% full load
steam tO condenser

Turbine: 888 MWe, 1800 rpm

r—

Turbine Control System: step load increase 10%; ramp
load 5%/min. over a range of 151 to l00%; no reactor trip
on turbine trip below 10%

Steam Generator Safety Valves: sized to pass steam flow
for load rejectiom without reactor trip

Circulating Water Flow Path: from cooling tower base by
gravity to condenser inlet (siphon effect) (vacuum prime
system) to pump house O cooling tower fill

Condensate Polishing System: five filter/demineralizers;
designed for full condensate flow; not for full-time
operation; used to maintain chemistry

Primary Plant Demineralized Wacer Storage Tank (140,000
gal.) with connectionm to Demineralized Water Storage Tank
(600,000 gal.)

Hafnium control rods utilized (reduces tritium source
from Ag-In-Cd)

Gaseous waste system processes for 8VPS~2; decay and

discharge utilizes BVPS~l systems

Air ejector charcoal delay beds accept effluent from
BVPS-l and BVPS-2

puge 6 of 7

Figure 9.4~17
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