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SAFETY EVALUATION REPORT
CATAWBA NOCLEAR STATION

AUXILIARY SYSTEMS BRANCH

The Catawba Nuclear Station was reviewed in accordance with the
July 1981 edition of the, "Standard Review Plan for the Review of
Safety Analysis Reports for Nuclear Power Plants" (SRP, NUREG-
0800). This Safety Evaluation Report contains the result of the
review for the sections of NUREG-0800 which the Auxiliary Systems
Branch has primary responsibility. These sections are as follows:
3.4.1, 3.5.1.1, 3.5.1.2, 3.5.1.4, 3.5.2, 3.6.1, 4.6, $5.2.5,
5.4.11, 9.1.1 thru 9.1.5, 9.2.1 thru 9.2.6, 9.3.1, 9.3.3, 9.4.1
thru 9.4.5, 10.3.1, 10.4.5, 10.4.7, and 10.4.9. Conformance with
the acceptance criteria Listed in the SRP sections forms the basis
for concluding that the above SRP Sections satisfy the applicable

regulations of 10 CFR 50.



3.4.1 Water Level (Flood) Design

In order to assure conformance with the requirements of General
Design Criterion 2, "Design Bases for Protection Against Natural
Phenomena" we reviewed the overall plant flood protection design
including all systems and components whose failure due to fléoding
could prevent safe shutdown of the plant or result in the uncon=
trolled release of significant radicactivity. The applicant has
provided protection from inundation and the static and dynamic
effects for safety-related structures, systenms, and components

by the "Dry Site" method as defined in Regulatory Guide 1.702,

“Flood Protection For Nuclear Power Plants,” as described below.

The probable maximum flood (PMF) level has been determined to

be 592.4 ft. above mean sea level (msl), in accordance with

the guidelines of Regulatory Guide 1.59, "Design Basis F.oods

for Nuciear Power Plants.” (Refer to Section 2.4 of this SER

for further discussion on flooding). The plant grade is at
elevation 593.5 ft. msl. The plant is provided with a surfact
water drainage system that is designad and constructed to seismic

Category I criteria and provides protection for all safety~-

related equipment from flooding. u.-.-'=;=é.-£&&£=ﬁaﬁﬁ&‘a=%;i=é:3ﬁiz;_‘
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-, MWithin plant structures safety-related equipment is protected
against floeding from failures in tanks, vessels and fluid piping

systems as identified in the guidelines of Branch Technical Posi-




tion ASB 3-1, "Protection Against Postulated Piping Failures in
Fluid Systems Outside Containment,” by equipment location and

drainage as described under Section 9.3.3 of this SER.

Based on our review of the design criteria and bases, and safety
classification of safety-related systems, structures, and com-
ponents necessary for a safe plant shutdown during and following
flood conditiors we conclude that the design of the facility for
flood protection conforms to thevsﬁquirements of General Design
Criterion 2 with respect to protection against natural phenomena
and conforms to the guidelines of Regulatory Guides 1.59 and 1.102
concerning flood protection and is, therefore acceptable, pos——s
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3.5.17 Missile Selection and Description

3.5.1.17 Ipternally Generated Missiles (Qutside Containment)

Protection of plant structures, systems and components outside

containment that are required for safe plant shutdown, against
postulated internally generated missiles associated with plant
operation, such as missiles generated by rotating or pressurized
equipment as identified in the requirements of General Design
Criterion 4, "Environmental and Missile Design Bases,” is pro-
vided by any one or a combination of compartmentalization,
barriers, separation, and equipment design. The primary means
utilized by the applicant to provide protection to safety-related
ecuipment from damage resulting from internally generated missiles
is through the use of plant physical arrangement and by the

design adegquacy of plant equipment to prevent missile generation.
Saf;ty-related systems are physically separated from nonsafety-
related systems, and redundant components of safety-related
systems are physically separated such that a potential missile
could not damage both trains of the safety-related system,

Stored fuel is protected from damage by internal missiles which
could QQSuLt in radiocoactive release as identified in the guide~-
lines of Regulatory Guide 1.13, "Spent Fuel Storage Facility
Design Basis,” by the fuel pool walls and by locating new and

spent fuel in an area with no high-energy piping system or

rotating machinery in the vicinity.

The applicant has provided an evaluation of potential missile sources
from rotating equipment failures and high-energy systems on the
basis that a single failure in a system component could result in

potential missiles. This evaluation incluced typical internal



missile sources such as valve stems, valve bonnets, instrument
uglls, and pump impellers. ﬁ;sed on the design of these components
the applicant concluded that none of these are credible missiles.
Remote location and separation of safety-related systems trains
provides further protection against the »ffects of potential
internally generated missiles. Although the applicant has provided
information which indicates that no credible missiles should be
postulated outside containment, we have requested that the applicant

3 N further demonstrate adequate protection for safety ~elated eguip=
ment by responding to our @470.4. This Question requests that

. missile sources be postulated and adequate separation and barriers

. for safety related egquipment be verified. Protectﬁn of safety-

related equipment and stecred fuel from the effects of turbine
mi;siles including compliance with the guidelines of Regulatory
Guide 1.115, "Protection Against Low-Trajectory Turbine Missiles,"”

is discussed in Section 3.5.1.3 of this SER.

We have reviewed the adeguacy of the applicant’s design to-main-
tain the capability for a safe plant .shutdown in the event of
internally generated missiles outside containment.. Based on the
above, we cannot conclude that design)/is in eenformance with
the reguirements of General Design Criterion 4 with respect to
missile protection nor that Tt meets the guidelines of Regulatory
Guide 1.13 concerning protection of spent fuel from internally

generated missiles until the applicant provides 2 satisfactory

response to @410.4.




3.5.1.2 1Internally Generated Missiles (Inside Containment)

Protection of plant structures, systems and component inside
containment that are required for safe plant shutdown against
postulated internally generated missiles associated.uith plant
operation such as missiles generated by rotating or pressurized
equipment as identified in the requirements of General Design
Criterion 4, "Environmental and Missile Design Bases,.”" is pro-
vided bty any one or a combination of barriers, separation, and
equipment design. The primary means of providing protection to
safety-related equipment from damage resulting from internally
generated missiles is provided by shield walls and separation

¥ithin the containment.

The applicant has provided an evaluation of potential missile
SOu}ces inside containment. The only credible potential missile
sources identified are from high-energy systems as follows:

1. Reactor Vessel - control rod drive mechanism housing plug,
drive shaft, and drive shaft and drive mechanisms latched
together.

2. Pressurizer:

a. safety valves

b. spray valves

c. relief valves

d. relief isolation valves
e. heaters

f. dinstrument wells

3. Maincooiant piping temperature nozzle with resistance tempera-
ture detector.

4. Reactor Tcolant pump thermowell with resistance temoerature

detectorT.



Characteristics uﬁrn determined for each of the above potential ':
missiles. The applicant's analysis verified that structures, shields,
or barriers, and equipnment orientation, provide protection for
safety-related equipment from the above primary missiles and any
secondary missiles generated by their impact or that these missiles
are of insufficient energy to cause unacceptable impact or that

these missiles are of insufficient energy to cause unacceptable

damage. The applicant's analysis also confirmed that no nonseismically

supported components within the containment result in gravitational

missiles with potentially adverse conseguences tO safety-related

equipment. we have reviewed the applicant's analysis -and concur

with the applicant's assumptions and evaluation for potential

missiles inside containment.
The applicant has analyzed the potential for the reactor coolant

pump flywheel to become a missile source 3s$ a result of flywheel

failures in accordance with the guidelines of Regulatory Guide
1.14, "Reactor Codéan: Pump Flywheel Integrity." The applicant's
analysis evaluated the materials integrity of the fhywheel under

assumed overspeed conditions of the pump as a result of pipe

break at the pump discharge. The analysis verified that failure

of the flywheel does not occur and thus it is not a postulated

missile socurce. Refer to Section 5.4.1.1 of this SER for further

discussion of reactor coolant pump flywheel integrity and compliance

with the criteria of Regulatory Guide 1.14.



We have reviewed the acequacty of the applicant's design to
maintain the capability for ; safe plant shutdown in the event

of internally generated missiles inside containment. Based on
the above, we conclude that through the use of barriers, separa-
tion, and equipment design, the design is in conformance yith

the requirements of General Design Criterion 4 with respect to
missile protection and the guidelines of Regulatory Guide 1.174
concerning reactor coolant pump flywheel integrity and is, there-

fore, acceptable.



3.5.1.4 Missiles Generated by Natural Phenomena

General Design Criterion 2, "Design Bases for Protection Against
Natural Phenomena,"” requires that structures, systems and compo-
nents essential to safety to be designed to withstand the effects
of natural phenomena, and General pesign Criterion &, "Environ=
mental and Missile Design Bases,"” requires that these same pltant
features be protected against missiles. Tornado generated missiles
are the only missiles arising from natural phenomena that are of
concern. The applicant has ijdentified his plant sitg in tornado
De s
Region I as defined in Regulatory Guide 1.76, “$e+egn Basis
Tornado for Nuclear Power Plants," and he has selected as the design

A28

basis missiles those given Spectrum 11 of Standard Review "
w
Plan (SRP) 3.5.1.4 (Revision 1). The spectrum includes the_wiegatsy

velocity, kinetic energy, impact area, penetration depth and

minimum available concrete thickness providing protection/{s in

accordance with the Regulatory Guide 1.76. We have reviewed this
E;P¢617w~ﬂ~\

—spoorromr and conclude that it is representative of missiles at the
site and is, therefore, acceptable. Discussion of th+rotection
(barriers and structures) afforded safety-related equipment from
the identified tornadoe missiles including compliancy with the

guidelines of Regulatory Guide 1.117, "Tornado Design Classifica=

tion" is provided in Section 23.5.2 of this SER.

pDiscussion of the adeguacy of barriers and structures designed to
withstand the effects of the identified tornado missiles is provided

in Section 3.5.3 of this SER. Based on gur review of the tornado
c&,&m

NMas

A
missile spectrum, we conclude that }x/uas properly selected and

~



meets the requirements of General Design Criteria 2 and &4 with
respect tu protection against natural phenomena and missiles
and the guidelines of Regulatory Guides 1.76 and 1.117 with
respect to identification of missiles generated by natural phe-

nomena and is, therefore acceptable.



3.5.2 Stryctyres, Systems and Components to be Protected from

Externally Generated Missiles

General Design Criterion &, "environmental and Missile Design

"

Bases," regquires that all structures, systems and compenents
essential to the safety of the plant be protected from the
effects of exteranlly generated missiles. The spectrum of tornado
missiles is discussed in Section 3.5.1.4 of this SER. The appli-
cant has identified all safety related structures, systems and
components requiring protection from externally generated
missiles. ALL safety relatefﬂ;éa:ct.res (including contain-
ment,‘!uxitiary building?~fuel handling building) are cesigned

to withstand postulated tornado ggnerated missiles without damage
to safety related equipment. However, we are unable to verify
that all safety-related components and systems are protected

in their entirety by safeﬁg;;;i;: d structures.. The applicant
has provided. insufficient d‘s—ﬁ*’&ﬁﬁﬂ—ﬁ* omponents exposed

to the outside environment such as ventilation systenm and intake
and exhausts, emergency diesel exhausts, freight doors in safety
related structures, system and components both safety and non-
safety related. de cannot verify that the requirements of General
Design Criterion 4 with respect to missile protection and the
specific guidance of Regulatory Guides 1.13, "Spent Fuel Storage
Facility Design Basis," and 1.27, "ultimate Heat Sink for Nuclear
Power Plants,” and 1117, "Torﬁado Design Classification” con~-
cerning tormad» missile protection for safety related structures,
systems and components including stored fuel and the ultimate

heat sink are met. We will report resolution of our concern in

3 supplement to this SER.



3.6.1 Plant Design $or Protection Against Pastulated Piping

Failures in Fluid Systenms Qutside Containment

General Design Criterion &, "Envt&pnaental and Missile Design
Bases," requires that systems and :omponents important to safety
be appropriately protected against dynamic effects, including the
effects of missiles, pipe whipping, and discharging fluids,

+hat may result from equipment failures. Conformance with the
recommendations of Branch Technical Position (BTP) ASB 3-1,
“protection Against postulated Piping fFailures in Fluid Systems
Qutside Containment,' serves.as the basis for this evaluation.
Based on the tendering date of the application for a construc-
tion permit, the applicant is required to either: (a) follow
the guidance of the A. Giambusso Letter of December 1972 and
position B.3 of BTP ASB 3-1, or (b) use BTP ASB 3-1 in its
entirety. The applicant has not applied either of these alter~
natives in a consistent manner, By @410.7 the applicant has been

requested toO specify the guidance applied in the analysis.

The applicant has not provided sufficient analysis of the

effects on safety-related systems of $ailures in any high=

or moderate-energy niping system. He has not provided the

information t¢ correlate jnteractions between systems. In addi-

tion, the applicant has not presented the transient pressure,

temperature and humidity effects of postulated pipe ruptures

in areas vulnerable to extreme env*i”r:s?:‘?‘t L i‘c;r&:’w;&f%w::we% 2
ing pipe breaks such as the dcghm.se/\md steam tunnels. A o M%l*

-gon!*vt,‘rhe applicant has provide sufficient envipgnmental val s

information for normal operating conditions.



The applicant has not responded tg\rgquosts for additional
information to satisfy the above concerns. (See Q4L0.6, 410.7
and 410.8). We are unable to adequately evaluate this section

of the FSAR until these requests are acdressed.

We therefore cannot conclude that the requirements of General
Design Critednon 4 and the guidelines of BTP ASB 3-1 are satis-
fied and therefore, the design for protection against postulated
piping failures in fluid systems outside containment is not accep~
table. We will report resclution of our concern in a supplement

to this SER.



4.6

Functional Design of Reactivity toatrol Systess

~ The functional design of the Reactivity tontrol Systess

for the facility have been revieved to cénfir- that they
seet the various r-pctivity.control conditions for all

sodes of operation. These are:

1. The capability to opiratc in the unrodded, critical,

full powver mode th-oughout plant Life.

2. The capability to vo;y power level from full power
to hot shutdown and l;sure control of power
distributions vithin_acceptnblo Limits at any power
level.

3. The capability to shut down the reactor in a manner
sufficient to pitigate the effects of postulated

events discussed ir section 15.0 of this SCR.

The control rod drfive rystem (CRDS), the safety
injection system (s1s’' and the neeical and ynlune
9pntrol system ®CVCS) constitute the reactivity rcontrol

systems.

The CRDS s composed of control rod drive nc:hani;ns
(cedms) to which the rod cluster control assenblies
(RCCAs) are sttached. The cCROM s @ lagnct{cally
operated jack. The magnetic Jack 4s an arrangenent of

three electromagnets which are energized in 2 controlled

. e D DS —— -



sequence to insert or withdraw RCCAs in discrete steps.
The RCCAs are divided into two categories: control and

shutdown.

The control category RCCAs may be automatically inserted
or withdrawn to compensate for changes in reactivity
associated with power Llevel changes and power distribu~-
tion, variations ir- moderator temperature or changes in
boron concentration. The shutdown category RCCAs, which
are fully withdrawn during power operations, are used
solely to insert large amounts of negative reactivity

to shut down the reactor. Refer to Section 4.3 of

this SER for further discussions on these features.

The RCCAs are the primary shutdown mechanisms for normal
operation, accidents and transients. They inscrt auto-
matically upon a reactor trip signal. Concentrated
boric acid solution is injected by the SIS in the event
of normal feedwater flow, steam generator rupture, or
RCCA ejection, thereby complying with the requirements
of General Design Criterion 29, “Protection Against

Anticipated Operational Occurrences.”



Failure of electrical power to an RCCA will result in
the insertion of that asseably as will shearing of the
connecti;n'betueon the rod cluster control asseably and
control rod drfvc mechanism. Single failure of a rod
cluster control assembly is considered in transient and
accident analyses which includes the most reactive rod
cluster control assembly stuck outside the core. Analy-
sis of accident withdrawal of a rod cluster control
assembly is found to have aéceptable results. This con-
forms to the require-ents.of General Design Criteria 23,
"Protection System Failure Modes," and 25, "Protection

Svstem Regquirements for Reactivity Control Malfunctions.”

The SIS is sutomatically actuated to inject borated
water into the reactor coolant system upon receipt of a
safety injection actuation signal (SIAS), The SIS pumps
take suction from the refueling water storage tank
(RWST). The SIS is discussed further in Section 6.3 of

this SER.

The CVCS is designed to accommodate slow or long-ternm
reactivity changes such as those caused by fuel burnup
or by variation in the =xenon concentration resulting

from changes in reactor power level. The CVCS is used
to control reactivity by adjusting the dissolved boron

conceatration in the reactor coolani system. The boron



concentration 4s controlled to obtain optimum RCCA

positioning, tO compensate for reactivity shanges asso~

“ciated uith'variations in coolant temperature, core

purnup, xenon concentration, and to provide shutdown
margin for maintenance and refueling operations or
emergencies. A portion of the cves (the charging pumps,
the boric acid pump discharge, and the boric acid makeup
tanks) injects 3 concentrated poron iolution into the
reactor coolant system to help ensure plant shutdown in
the event of an SIAS. The poric acid concentration in
the reactor coolant system js controlled by the charging

and letdown portions of the cvces.

The CVCS can maintain the reactivity of the reactor
within required bounds by means of the automatic makeup
system to replace minor leakage without significantly
changing the boron concentration in the reactor coolant
system. pilution of the reactor coolant system boron
concentration required for the reactivity Losses
occurring as 8 result of fuel depletion may be accom=
plished by manual action. The CVCS is discussed further

in Section 9.3.4 of this SER. The concentration of

boron in the reactor coolant system is changed under

the following conditions:



1. Start=-up - boron concentration decreased to com-
pensate for moderator temperature and power increasse.

2. Load follow = boron concentratien incressed or
decreased to compenate for zenon transients following
load changes.

3. Fuel burnup - boron concentration decreased tc com-
pensate for burnup.

4. Cold shutdown = boron concentration increased to
compensate for increased moderator cdensity due to

cooldown.

Soluble poison concentration is used to control slow
operating reactivity changes. If necessary, RCCA
movement can also be used to accommocdate such changes,
but assembly insertion is used mainly to control anti-
cipated operational occurrences even with a single
malfunction, such as 8 stuck rod. In either case, fuel
design limits are not exceeded. The soluble poison
control is capable of naint;ining the core subcritical
under conditions of cold shutdown, which conforms to the
rquirenents of General Design Criterion 26, "Reactivity

Control System Redundancy and Capability."”



The reactivity eéntrol systems, 1nclﬁding thc‘lddition

of concentrated boric acid solutivn by the.§18, are
capable of controlling all anticipated éperational
changes, transients, and occidcnfs, except possibly the
small break loss-of coolant accidents. For furthcr
information on performance of the charging and borating
portions of the CVCS with respect té small~break loss-of~
coolant accident. Refer to Section 6.3 and-15.3 of this SER.
ALl accidents are ealculatcd with the ossqution that

the most reactive RCCS §s-stuck out and cannot be in-
serted, which complies with the requirements'of General

Design Criteria 27, “Combined Reactivity Control Systems

Capability."”

Compliance with the reguirements of General Design
Criturion 28, "Reactivity Limits,” is discussed in

Sections 4.3 and 15.0 of this SER.

Based on our review, we conclude that the neactivity
control systems' functional design meets the require=
ments of General Design Criteria 23, 25, 26, 27, 28

and 29 with respect to its fail-safe design, mal function
orotection design, redundancy and capability, combined
systems capability, reacg}vity limits and protection

against anticipated operational occurrences, and is,

therefore, acceptable.
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5.2:57';jbetection of Leakage Through Reactor (oolant Pressurec.

80undarz

A Limited amount of leakage is to be expected from
conponents forming the reactor coolant pressure

boundary (RCPB). Means are provided for detecting and
identifying this leakage in accordance with the require=~
ments of General Design Criterion 30, "Qualit} of Reactor
Coolant Pressure Roundary." Leakage is classified into
two types--identified and unidentified. Components such
as valve stem packing, pump shaft seals, and flanges are
not completely leak-tight. Since this leakage is expected
it is considered identified leakage and is monitored,
limited, and separated from other leakage (unidentified)
by directing it to closed systems as identified in the
guidelines of Position C.1 of Regulatory Guide 1.45,

"Reactor Coolant Pressure Boundary Leakage Detection

Systems."

Sources, disposition and indication of identified leakage

are:

1. Reactor coolant pump seal number 1 leakage will
result in excessive flow to the chemical and wlume

control system.. The rate of this leakage from each



pump is indicated and alarmed at the main control
beards _Loakage through the number 2 seal results in
increased flow to the reactor coolant drain tark.
This leakage rate is alsc indicated and alarmed at

the mai=n control board.

Reactor coolant system (RCS) valves (including manual,

motor operated and throttling control) are provided
with double stuffing boxes and leakoff connections.
ALL Lleakoff connection are piged through sight-flow
indicators and routed to the pressurizer relief
tank. In addition, pressurizer relief and safety
valve and reactor coclant pump seal water return
relief valve leakage passes 0o the pressurizer
relief tank. The pressure, level, and temperature
of the pressurizer relief ta- are indicated and

alarmed at the main contrel board.

Reactor vessel flange seal leakage is detected by two

leakcff connections, one between the inner and outer
0-ring, and one outside the outer O0-ring. Leakage
is indicated and alarmed at the main control board
by a surface-mounted resistance thermocouple which
monitors the leakage before it is collected in the

reactor coolant drain tank.



Unidentified Leakage, which induces steam generator tube,
ijsolation valve seat, and intersystem leakage, is
monitored by several devices as jdentified in the guide~
lines of Positions C.2, €.3, and C.4 of Regulatory Guide
1.45. Leakage is detected by the increasing of inter=
facing system level, temperature, and pressure orf by
the Lifting of relief valves accompanied by intreasing
interfacing system level, temperature, and pressure.
Specific intersystem leakage detection methods are as
ollows:
Residual heat removal (RHR) system suction sice
isolation valves are monitored for seat leakage2 by
the Lifting of the RHR relief valves which discharge
to the recycle holdup tank resulting in increased
recycle holdup tank level, pressure and temperature

indications, and alarms at the main control board.

Safety injection system accumulators are jsolated

from the reactor coolant system by check valves.
Leakage past these valves is detected by redundant
accumulator pressure and Llevel indications and

alarms at the main control board.




Safct! injection system/residual heat removal system
diséhirdc headers are isolated from the reactor coolant
system by check valves and a gate valve. Seat
leakage uill‘pressurize the RHR/SIS discharge headers
Lifting the }elicf valves which discharge to the
recycle holdup tank resulting in increased recycle
holdup tank level indication and alarm at the main

control board.

Letdown heat exchanger, RCP seal water heat exchanger,
and excess letdown heat exchanger tube leakage to the
component cocoling water system is detected by any
combination of the component cooling water system
radiation monitors and surge tank level. High compo-
nent cooling water radiation and high surge tank

level are alarmed in the main control room.

Ssafety injection system pump discharge subsystem
(hot leg injection) is jsolated from the RCS by
check valves and a gate valve. Leakage past these
valves will pressurize the safety injection pump
discharge resulting in main control room indication
snd eventually Llifting relief valves with resulting
indication and alarm of increasing recycle holdup

tank level.



6. Steqm,generator tube leakage from the RCS to the secon=
dary s}stcn will be detected by radiation monitors .
in the steam generator blowdown system and by the
chemical process sampling syst2m. Samples from each
steam generator'uillindicate reduced pH from the
presence of boric acid having leaked from the RCS

to the secondary system.

Indication of unidentified leakage from the reactor .
coolant pressure boundary into the containment is provided
by two sources. The first is containment atmosphere
radiation monitor indicators and alarms. The second is
containment sump flow with its associated alarms. The
containment atmosphere radiation monitor operates con<
tinuously to detect particulate, iodine, and gaseous
radiation in the containment atmosphere. Indication and
alarms are provided in the main control room. The
sensitivity of the containment atmosphere radiation
monitor is such that Leaks of one gallon per minute are
detectable in lLess than one hour. The radiation monitors
are seimsic Category 1 and are located in flood and
tornado protected structures thus meeting the require=-
msents of General Design criterion 2, "Design Bases for
Protection Against Natural Phenomena,” and the guidelines
of Regulatory Guide 1.29, “"Seismic Design Classification.”
They are also testable and may be calibrated as identi~-

$ied in the guidelines of Positions C.6, c.7, and C.8
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0f Regulatory Guide 1.45. If a break were to occur
in the pripq:y system, the resulting coolant flow

would pass to the containment atmosphere providing air

borne contamination or condense and fall to :he floor.

The containment floor and equipmént sump pumps,

as well as the incore instrumentation room sump pumps,
input to a plant comp.ter program designed to detect
unidentified lLeakage inside containment in excess of

one gpm in less than an hour. Sump level switches

will be set tn start pump A1 when 15 gallons has cotlected
in Sump A and start pump A2 and actuate a control room
alarm if a high=high level is reached. Upon startup of
sump pump A1, a timer is started in the computer; an
alarm will be actuated if pump A1 starts again within 15
minutes, indicating that flow into the sump is excessive
(pump rated 50 gpm). An identical timer interlock is
provided in sump B. Unidentified leakage in excess of
one gpm is also indicated if any sump pump operates for
two minutes (r more. A flow integrator is provided on

the combined sump pump discharge for periodic monitoring

with an accuracy of the one gpnm.

The sump-flow measuring system is testable and can be
calibrated as reguired. Additional sources of indication
of unidentified leakage include containment pressure,
temperature and humidity indicators, pressurizer level

indicators in'the main control room.
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Based on the above, we conclude that the reac

tor coolant

, boundary leskage detection systems are diverse

and provide reasonable assurance that primary system

leakage (both jdentified and unidentified) will be detected

and meet the requirements of General Design Criteria 2

and 30 with respect to protection against natural pheno=-

mena and provisions for reactor coolant pressure boundary

leak detection and identification, and the guidelines of

Regulatory Guides 1.29 and 1.45 with respect tO seismic

classification and resctor coolant pressure boundary leakage

detection system and are, therefore, acceptable.
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S.’.11 Pressurizer Relief Tank (Pressurizer Relief Discharge
'.
L) .

oo

The pgressurizer relief discharge system consists of the
pressurizer relief tank, the discharge piping from the
pressurizer relief and safety valves, the relief tank
internal spray header, the tank nitrogen supply, the

vent to containment, and the drain to the liguid rad-
waste of boron recycle system, Thesystem is non-safety~
related (Quality Group D, non-seismic Category I) and

is not part of the reactor coolant pressure boundary
since all of its components are downstream of the reactor
coolant system safety and relief valves. Therefore,

its failure would not affect the integrity of the reactor

coolant pressure boundary.

The pressurizer relief tank is sized to absorb the
energy content of 110% of the full-power pressurizer

steam volums through the primary relief and safety valves.

Other relief valves which discharge/ to the pressurizer

relief tank are from the esidual heat removal system and
from the chemical and Jolum control System. Releases
from these sources are less than the design basis release
from the pressurizer. The internal spray and bottom drain
orn the pressurizer relief tank are us:d to cool the water
within the tank. A nitrogen blanket is also provided

in the tank to permait expansion of entering s{;an and to

control the tank internal atmosphere. 1f a discharge

exceeding the design pasis should occur, the rupture



-

L ’ -

Q- ~discs on the tank would pass the discharge through the

.«

tank 10 the containment.

The contents of the tank can be drained to the waste

holdup tank in the liquid radwaste system or the recycle
holdup tank in the boron recycle systen via the reactor
coolant drain tank pumps. The rupture discs on the
pressurizer relief tank have a capacity equal to or greater
than the combined capacity of the pressurizer safety
valves. The tank and the rupture disc holders are

designed for full vacuum to prevent collapse if the contents
cool following a discharge without nitrogen being added.
The pressurizer relief tank is provided with instrumen=
tation to indicate pressure and temperature and alarms

for high or low level, high pressure and temperature.

The tank is separated from safety-related equipment 50O
that its failure would not compromise the capability to
safely shutdown the plant, and further possible rupture
disc fragments do not present a missile hazard when the
disc ruptures. Thus, the requirements of General Design
Criteria 2, YDesign Basis for Protection Against Natural
Phenomena, ' and &, “gEnviornmental and Missile Design
Bases,"” and the guidelines of Regulatory Guide 1.29,

"Seismic Design Classification,” Position C.2 are

satisfied.



. I Based on our review, we conclude that the pressurizer
7 "freliof di{cﬁorgo system meets the requirements of

General Design Criteria 2 and & with respect to the need
for protection against natural phenomena and internal
missile protection as its failure does not affects safety

system functions. It meets the guidelines of Regulatory

Guide 1.29 concerning its seismic classification and is,

therefore, acceptable.



Auxiliary Systems

We have reviewed the design of the auxiliafy systems

necessary for safe reactor operation, shutdown, fuel storage,

or whose failure =might affect plant safety, including
their safety releated objectives and the manner in which

these obhjectives are achisved.

The auxiliary systems necessary for safe reactor
operation or shutdown include the essential service

Jater system,component cooling water system, ultimate

heat sink, control room chilled water system, the heating,
ventilation, and air condition systens for the control
room and essential portion of the chemical and volume

&
control system, and the auxiliary feedwater system.

The auxiliary systems necessary to assure the safety of
the fuel storage facility include new fuel storage, spent
fuel storage, the spent fuel pool cooling and cleanup
system, fuel handling systems, and the spent fuel pool

area ventilation system.

We have also reviewed other auxiliary systems to verify
that their failure will not prevent safe shutdown
of the plant or result in unacceptable release of

radicactivity to the environment. These systems iaclucde>



the nonessential service water system, the demineralized

"weter maekup system, potable and sanitary water system,

station heating systenm, nonessential chilled water systems,
nonessential portions of the compressed air system,
nonessential portions of the chemical and volume control
system, and heating ventilation, and air conditioning
systems for nonessential porticps of the auxiliary

puilding and the turbine building.



9.1 Fuel Storage Facility

9.1.1 New Fuel Storage

The new fuel storuge facility for each unit is completely in-
dependent and is located at the extreme end of each fuel building

where railroad track access is provided. Each new fuel storage

facility provides dry storage for 98 fuel assemblies and includes
the new fuel assembly storage racks and the concrete storage

vault that contains the storage racks.

The fuel building which houses the facility is designed to
seismic-Category=-1 criteria as are the storage racks and vault.
This building is also designed against flooding ard tornado
missiles with the exception that railroad freight door may not
be capable of withstanding tornado missiles. This concern is
W ad Aouned

addressed jin Section 3.5.2 of this SER and ederwsred in Q410.10
with regard to tornado missiles. Thus, the requirements of

General Design Criterion 2, "Design Bases for Praotection Against

Natural Phenomena," and the guidance of Regulatory Guide 1.29;

"Seismic Design Classification," are satisfiodpm% ‘tfow g
Cowt with #He -ﬁ*‘tuﬁ do&h.

The new fuel storage pit is not located.in the vicinity of any

high-energy Lines or rotating machinery. Physical protection

by means of separation is provided for new fuel from internally
baca kKL

generated missiles and the effects of pipes bsekdss; and therefore

‘ments of General Design Criterion 4, "Enviornmental

the rcquira

L]
and Missile Design Bases," are met as described in Sections 3:5.1.1

5
and 3.6.1 «f this SER.

N
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Since each unit has its own new fuel storage facility and there
is no sharing between units, the requirements of General Design
Criterion 5, “Sharing of Structures, Systems and Components..”

are not applicable.

The new fuel storage facility is designed to store unirradiated,
low-emission, fuel assemblies. Accidental damage tc the fuel
would release relatively minor amounts of radioactivity that would
be accommodated by the uel;’&ndling ,ﬂnlding entilation/’ystem.
The facility is accessible to plant personnel for inspection.
Thus, the requirements of General Design Criterion 61, “"Fuel

Storage and Handling and Radiocactivity Control," are satisfied.
The new fuel storage racks are designed to store the fuel assem-
hlies in an array with a minimum center-to=center spacing of

21 inches. However, the applicant has not provided the specific
kiff values determined iqihii criticality analysis together

with the associated deatsted assumptions and input parameters
producing his optimum moderated condition. In addition, the
applicant has not provided sufficiently detailed drawings of

the riew fuel storage racks to enable evaluation of the capabili-

ties for preventing misplacement of fuel assemblies.

The applicant has not provided sufficient information to determine
if he has met the requirements of General Design Criterion 62,

“prevention of Criticality in Fuel Storage and Handling."



Based on our review, we conclude that the new fuel storage

facility is in conformance with the requirements of General
Design Criteria 2 and 61 as they relate to protection against
natural phencmena, and radiation protection respectively and the
guidelines of Regulatory Guide 1.29 relating to seismic classi-
¢ication and is, therefore, acceptable. However, we cannot con=
clude that the reguirements of General Design Criterion 62 is
satisfied until concerns regarding lack of specitic keff, and
new fuel storage rack design are resolved. We will report

resolution of our concern in a supplement to this SER.




9.1.2 Spent Fue. Storage

Each p' & Jnit is provided with an independent spent fuel storage
facility Located in the fuel building which is structurally part
of the auxiliary building. The spent®fuel storage facility
provides underwater storage for 1418 fuel assemblies including
centrol rods and burnable poison rods. This capacity amounts to
approximately 19 normal refueling cycles plus one complete core
offload. The facility includes the spent fuel storage racks

and the lLined spent fuel storage pool that contains the storage

racks.

The structure housing the facility (the auxiliary building)
is designed to seismic-Category~-I criteria as are the stainless
steel storage racks and storage pool, fuel transfer canal and

cask lLoading area. We cannot, however, determ1ne the ca );‘ it
: Luaes o W LN #“*obf g

of the stai Less steel spent fuel pool W
J xes 67«\(!\*4/&46'-9&%&*!'&. EYRONS %\&K M dowma ge e
ove.heating due—ee blockage of cooling flowpaths. This concern
3 ay lblﬂggtul*;‘f
is addressed in Q@410.13.

The auxiliary, building is designed ag inst flooding and tornado
pxr0 Ordad Ky aldiyw g)uu« Fram €vilvny wate u A,uwd d,wﬂ

missiles with the exception of the freight doo;\:s previously

noted (reter to Section 3.5.2 of this SER). Thus, the requirements
ot General Design Criterion 2, "Design Bases for Protection

Against Natural Phenomena,” and the guidelines of Regulatory

Guides 1.29, "Seismic Design Classi“ication,” and 1.117, "Tornado

Design Classification,” are satisfied except for the above concern

for tne spent fuel pool Lliner.




The fuel pool is not lLocated in the vicinity of any high-energy
Llines or rotating machinery. Therefore, protection of spent fuel
¢rom internally generated missiles and the effects of pipe breaks
by physical separation is provided (refer to Sections 3.5.1.1

and 3.6.1 of this SER). Thus, the requirements of General Design
Criterion &, “"Enviornmental and Missile Design Bases,” and the
guidelines of Regulatory Guide 1.13 concerning missile protection

for spent fuel are satisfied.

since each plant unit has an independent spent fuel storage
facility, the requirements of General Design Criterion 5,
“sharing of Structures, Systems and Components,” are not

applicable.

The seismic-Category-I1 storage rack arrangement provides a fuel
storage array adequate to maintain the multiplication factor,
“ﬁJ" pbelow 0.95 for both normal storage and in case of accidental
dropoing of a fuel assembly. The design of the storage racks

is such as to preclude insertion of fuel assemblies in other than
permitted locations. Although the storage racks have been designed
to prevent significant Li¥ting forces from pbeing applied to tnem,
ye are unable to confirm that they can withstand the impact of

a dropped fuel assembly without unacceptable damage to the fuel,
nor that they can withstand the maximum uplift forces exerted by
the fuel=handling machine. Further, the applicant acknowledges

the possibility of storing Oconee oOFf McGuire spent fuel assemblies



in the Catawba spent fuel pool by previding bottom spacers in

the spent fuel racks. We are concerned with the consegquences

of an error in placing Oconee or McGuire fuel assemblies into

pesitions not fitted with spacers and the placement of Catawba

fuel into positions yith spacers. This concern is addressed in

@410.11. 1In addition the applicant should provide the following

information.

1. The nominal value of the effective sultiplication factor of
the racks and the uncertainty to be added to this value.

2. The results of the verification of the KENO code used (Note:
We have not previously reviewed such calculation with the 22
group cross sections). This should include a description (may
be by reference) of the experiments which were calculated and
the bias and standard deviation of the calculation results.

3., The Oconee fuel assemblies which are proposed for storage in
Cat;uba rack, are 15 x 15 rather than 17 x 17 assenblies.

For the same enrichment there may be small differences between
these and the optimized Westinghouse design. Please provide

a discussion of such differences.

Thus, the requirements of General Design Criteria 61, "Fuel
Storage and Handling and Radiocactivity Control," and 62,
“prevention of Criticality in Fuel Storage and Handling," and

the guidelines of Regulatory Guide 1.13 concerning the protection
of fuel from mechanical damage and preventifon of criticality are

not satisfied.



The design of the storage pool includes 8 pool water level
monitoring system, and radiation and temperature sonitoring systems
with local indication and alarm in the contrel room. These features
satisfy the requirements of General Design Criterion 63,"Monitoring

Fuel and Waste Stcocrage."

Based on our review, we conclude that the spent fuel storage
facility is in conformance with the requirements of General

Design Criteria 2, 4, and 63 as they relate to protection against
natural phenomena, missiles, pipe~break effects, radiation
protection, and monitoring provisions, and the guidelines of
Regulatory Guides 1.29 and 1.117 c;nccrning the facility's

design ahnd seismic classification and protection against tornado
v i6e 1A

®ospites and 1., therefore, acceptable, except as noted above.
However, we cannot conclude that the design satisfies the regquire-
ment of General Design Criterion 62 and the guidance of Regulatory
Guide 1.113 until a satisfactory response to Q410.11 is obtained

we will report this resolution of our concern in a supplement tO

this SER.



spent Fuel Pool Cooling and Cleanup System

Each plant unit has an independent spent fuel. pool
cooling and cleanup system. It is designed to remove
the decay heat generated by the stored spent fuel
assemblies and to maintain clarity and purity of the
spent ftuel pool water. The spent fuel pool cecoling
system is designed to remove the decay heat generated by
the number of spent fuel assemblies that are stored
which include: a full core offload, plus the remainder

of the capacity of the pool $¢illed with fuel from the

previous yearly refuelincs. The total cacacity is 1470

spent fuel assemblies.

;he system includes all components and piping frem inlet
to exit from the storage pool, piping used for fuel pool
makeup, and the cleanup filter/demineralizers to the
point of return to the refueling water storage tank or
discharge to the radeaste system. The design ;;nsists
of two essential fuel pool cooling trains each with a
fuel pool cooling pump and heat exchanger which are
completely redundant. A separate non-safety-related
fuel pit skimmer pump and filter is also provided for

keeping the pool water surface clean.

The essential portions of the system are housed in the

seismic-Category-1, flood~ and tornado-protected fuel



-

building portion of the suxiliary building (refer to
Sections 3.4.1 and 3.5.2 of this SER). The systen itself,

with the exception of the cleanup portien, is designed to

Quality=Group=C and seismic-Category=-1 reqguirements.
Failure of the non-seismic-Category~-I, Quality=Group=D
cleanup portion will not atfect operation of the cooling
train as isolation capability of that portion of the
piping system is provided, and therefore, no adverse
effect on safety-related equipment would result from
such a failure. Therefore, the design satisfies the
requirements of General Design Criterion 2, "Design
Bases for Protection Against Natural Phenomena,"” and the
guidelines of Regulatory Guides 1.13, "Spent Fuel
Storage Facility Design Basis,” 1.26, "GQuality Group
flassifications and Standards for Water-, Steam-, and
Radiozcc:ive-Waste-Containing Components of Nuclear Power
Plants,” and 1.29, "Seismic Design Classification,” with
respect to seismic and quality group classification of
the spent fuel pool cooling system. piscussicn of
compliance with Regulatory Guide 1.52, "pesign, Testing,

and Maintenance Criteria for Engineered-Safety-Feature

Atmosphere Cleanup Systen Air Fil*ration and Adsorption

Units of Light-water-Cooled Nuclear Power Plants,” for

the fuel-handling building is discussed in Section 9.4.2

of this SER.

The various ccmponents of the system are located in

sissile-shielded cubicles within the tornado-missile~
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protected auxiliary building and are separ2ted fronm
other moderate- and high-energy piping systems (refer to
Sections 3.5.1.1 and 3.6.1 of this SER). Thus, the
reqguirements of General Design Criterion &,

“Environmental and Missile Design Bases,” are AM&«J

Since each plant unit has a separate and independent
spent fuel pool cooling and «leanup system, the
requirements of General Design Criterion 5, "Sharing of

Structures, Systems and Components,” are m‘t’ %P&M

Either of the two spent fuel pocl cooling trains
maintains the pool water temperature at 1250oF or less
under the normal heat load conditions. The normal
condition assumes one-third core with full irradiation
and 7 days decay, one full core of open spaces and the
remainder of the pool filled with fully dirradiated fuel
trom previous yearly refuelings. This normal heat load
temperature is below our acceptance criterion of 16Q2:.
buring a total core offload, the reserved open spaces
are assumed to be filled by one=-third core irradiated 11
days and decayed 7 days, one-third core fully irradiated
and decayed 7 days, and one-third core fully irradiated
and decayed 25 days with the remainder of the pool
$illed with fuel from previous yearly refuelings. Under

these conditions, both cooling trains must be used to

-

maintain a temperature less than 1503f. These



“abnormal' heat load temperatures are within acceptable
limits and assumes the full-core o;fload has occurred
when the fuel storage racks are full. The heat Lloads

for the above "normal” and "maximum" cases are in accor-
dance with our Branch Technical Pesitien (BTP) ASB 9-2,
“Residual Decay Energy for Light Water Reactors for Long~-
Term Cooling.” The applicant anticipates the storage of
non-Catawba spent fuel in the Catawba spent fuel pool

and indicates a slightly higher normal and maximum heat

load for this fuel but still within the above mentioned

temperature limits.

ALl connections to the spent fuel pool are either near
the normal water level or are provided with anti=-siphon
Qoles to preclude possible siphon draining of the pool
water. The safety-related component cocling water
system provides cooling water to the fuel pool heat
exchanger and transfers its heat to the ultimate heat
sink (refer to Sections 9.2.1 and 9.2.5 of this SER).
The spent fuel. pit pumps can be powered from the
emergency (Cllass 1E) power sources. However, the
licensee has not provided information on the spent
fuel poo! water temperature following the loss of one

cooling train assuming the offload maximum heat load



cencition with either Catewba fuel or non-Catawba

fuel. Neither can we determine the disposition of the
spent fuel pool heat load to all possible heat sinks
under these conditions. We are concerned about the
capability of the fuel building to accommodate the high
temperature and humidity effects associated with pool
high=water temperature and the capacity for the fuel
building ventilation system to handle the load. The
applicant has not presented an analysis of decay heat

lead vs. time or pool temperature vs. time. These

concerns have been addressed in Q410.12. Tmﬂ-row w Covmno t,

Comefudt aéu:\m A2 e Mve WD 1 Eeme vl e vl pnQife s
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The design of the spent fuel pool cool1ng system and its

accessible location is such that periodic testing and
in-service inspection of the system can be
:ccomplished. The active components of the spent fuel
pool cooling system are either in continuous or
intermittent operation during all plant operating
conditions. Thus, the requirements of General Design

Criteria 45, "Inspection of Cooling Water Sysfén," and

46, "Testing of Cooling Water System,” are satisfied.

Normal nakoup to the spent fuel pool to replace losses due to

evaporation @r leakage through the liner and thus
maintain proper water level for shielding is provided by
the seismic-Category=1 refueling water storage tanks.
Demineralized water can be supplied to the pool by the

reactor make-up water pumps, and emergency make=-up water
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can be supplied to the pool from the seisnic-Category-I,
Quality=Group=C ?%clear fervice y&terJ;Gsten. The
nuclear service water pumps are powered from the
emergency (Class 1) buses. Thus, the requirements of
General Design Criterion 61, "Fuel Storage and Handling
and Radioactivity Control," and the guidelines of

Regulatory Guide 1.13 concerning fuel pool design are

met.

spent fuel pool temperature and level are alarmed in the
control room. Fuel pool cooling heat exchanger
parameters as well as fuel pool cooling pump discharge
pressure are locally indicated. Pressure and flow
indication of the purification loop are also provided as
pell as fuel building radiation level. Thus, the
requirements of General Design Criterion 63, "Monitoring

Fuel and Waste Storage,"” are satisfied.

Based on our review, we conclude that the spent fuel

pool cooling and cleanup system is in conformance with

the requirements of General Design Criteria 2, b5 3,
45, 46, 61 and 63 as they relate to protecticn against

natural phenomena, missiles and environmental effects,'

cooling water capability, in-service inspection, functional
testing, fuel cooling and radiation protection and monitoring
provisions respectively and the guidelines of Regulatory
Guides 1.13, 1.26, and 1.29, relating to the system's

design, seismic and quality group classification, and 4%,



therefore, acceptable. However, we cannot conclude
that the reaquirement of 6DC 44 are met with respect
the spent fuel pool heat load disposition. We will
report resolution of our concern in a supplement tO

SER.

to

this



Light Load Handling Systenm (Fuel=Handling System)

The Light load handling systes s related to refueling
and consists of all components and equipment used in
handling new fuel from the receiving station to the
lecading of spent fuel into the shipping cask. The Llight
loads considered are those that, if dropped, would have
a kinetic energy on impact less than that of one

fuel assembly and its associated handling tool when
dropped from the normal handling height above the spent
fuel storage racks, The system includes the equiprent
designed to facilitate the periodic refueling of the
rfactor, the refueling machine, spent fuel pit bridge
crane (fuel=-handling machine), new fuel elevator, and
the fuel transfer system. The handling of fuel during
refueling is controlled by a series of interlocks T0O
assure that fuel=handling procedures are naingiined.
The design assures that no failure will result in
release of radiocoactivity in excess of that assumed in
the design basis fuel-handling accident.

The entire system is housed within the fuel=handling
portion of the .uxifinry building and reactor building

(containment) which are seismic Category 1, flood- and

tornado=-protected structures (refer to Sections 3.4.1

-



and 3.5.2 of this SER). Although fuel=-handling system
components are not required to function following an
SSE, critical components of the fuel-handling system are
designed to seismic-Category=l reguirements so that they
will not fail in a manner which results in unacceptable
consequences, such as fuel damage or damage to safety~-
reiated equipment. The refueling machine and fuel~
handling machine which handle individual fuel assemblies
are designed to seismic-Category~lI requirements. The
design thus satisfies the requirements of General Design
Criterion 2, “Design Bases for Protection Against
Natural Phenomena,"” and the guidelines of Regulatory

!
Guide 1.29, "Seismic Design Classification.”

Each plant unit has a separate and independent fuel~-
handling system; thus, the requirements of General

Design Criterion 5, "“Sharing of Structures, Systems and

Components,” are -'.qmﬁ %UQM&L&




However, we have identified a new geﬁeric conzern with
respect to dropping of loads lighter th;n a spent fuel
.assembly over stored spent fuel in the fuel pool and in
the reactor vessel from heights greater than those
assumed in the design basis fuel-handling accident. We
requested that the applicant review his fuel-handling
procedures and identify these loads, their weights and
heights when Llifted, dcgidn features oF procedures :
Yor assuring the Lift height i;“ndt‘excceded;

and the kinetic en?rgy.of these load; upon inpacting
spent fuel. The applicant should v;rify that the .
resulting radiological releases are iess than those from
the design basis fuel-handling accident or take
apgropriate corrective nea;J;es. Thus, we conclude that
the requirements of General Design Criteria 61 and 62

are met with the ‘exception of the above concern which

has been addressed in Q410.1%.

Based on our review, ve conclude that the ' light load

fuel-hancling system  is in conformance with the

requirements of General Design Criteria 2 and 5



- — -y *

as they relati to its protcction“against ratural

phenonéna, ~The light~ioad fuel-handling system meels

the recommendations of Resblatbry'suiae:31g13 56531!"’ -
1.29 with respect to seismic classification, tornado~
generated missiles and.inteflocks and is‘therefore,
acceptable. Houever; we cannot conclude that the
- recuirement of General Pesign Criteria 61 and 62 are
met until our concerns with respe?t to the dropping
loads lighter than a fuel assembly are resolved. We

will report resoclution of ocur concern in a2 supplement

to this SER.

!



Overhead Heavy-Load-Handling Systenm

The dverhead'heavy-loadrhtndiing system: consists of all
components and equipnent.qscd in moving all loads
weighing more than one fuel assembly and its associated
handling device. The egquipment in;lu&es iﬁé contain=-
ment polar crane and cask handling crane which are

used in handling such heavy loads as the reactor vessel
head, reactor ihternals, shield plug segments and spent
fuel casks. The containment polar crane is not used
for handling fuel assemblies. The cask-handling crane
does, houevgr, h;ndle fuel asseﬁblies{ Handling of
fuel assemblies by the maiﬁ hoist is limited to the
area betwe.n the new fuel vault and the spent fuel
shipping cask area. Handling of fuel assemSliés by

the auxiliary hoist is limited to the area between

the new fuel vaiult and the new fuel elevator.




The entire system is housed within the fuei=hzcnaling
portion of the auxiliary building and reactor puilding
(containment) which are seismic-Category 1, flocd and
tornado protected structures (refer tO sections 3.4.1
and 3.5.2 of this SER). Although fuel=handling system
components are not required to function following an
$SE, both the containment polar crane and the cask
handling crane are designed to seismic-Category 1
requirements SO that they will not fail in a manner
which results in unacceptable conseguences such as fuel
damage or damage 10O safety-related equipmert. The 125~
+on cask handling crane js used for handling the spent
fuel shipping cask and is equipped with a.10-ton
auxiliary hoist. The 175-ton containment polar crane is
ysed to move the reactor vessel head and has 2 25-ton
auxiliary hoist. The design thus satisfies the
requirements of General Design Criterion 2, "Design
Bases for Protection Against Natural Phenomena,” and the
guidelines of Regulatory Guide 1.29, "seismic Design

Classification."

Each plant unit has a separate and independent fuel~-
handling system; thus, the requirements of General
pesign Criterion 5, wsharing of Structures, Systems and

Components,” ore-'hA o..p]-iac_wl.v. .

The main hoist of the cask-handling crane js prevented

from traveling over the spent $uel pool by mechanical



ctops. The spent fuel cash s brcught to the cask

ctorage arca alona a preccribed nath and cnters the

storage area without passinag over spent fuel in the

pool. The cask is not Llifted to an elevation above any

structural surface high enough to cause gamage which

could result in unacceptable radiological release. No

safety-related enuipment is located along the path of

travel of the cask. The walls which surround the cask~=

loading area rise to the full height of the pool and are

structurally designed to withstand the‘impact force due

to a falling cask. Should the cask tip after falling on

the guard walls surrounding the cask loading area, its

center of gravity is such thau it will not fall outside

the cash-io0ad area and will thus not affect the fuel in

the spent fuel storage pool. It should be noted,

however, that the necw fuel elevator 1is located within

the spent fuel pool main arca, thus requiring that the
b g

auxiliary hoist of the cask-handling crane be positioned

over the spent fuel pool. However, the applicant should

verify that the above discussion concerninc 23 cask crop

is also valid for the Oconee and McGuire casks when they

are handled at Catawba.

The applicant has not provided a crane load drop

analysis required as part of the applicant's response to

NUREG-0612, "Control of Hcavy Loads at Nuclear Power

Plants,” which was transmitted to the applicant for

action by generic NRC letters dated December 22, 1980

and February 3, 1981. The applicant has been asked to

cffects of drepp ng heavy

provide an analysis of the

*ha a2 aloalbe



should satisfy the evaluation criteria of NUREG-0612,
Section 5.1, and consider the consequences of dropping
the reactor vessel head and vessel internals during
preparation for or completion of fuel handling. In
addition, the main and auxiliary hoist load block of
both the containment building polar crane and the cask~=
handling crane should be considered as heavy lecads and
an analysis of the consequences of their falling
included in this analysis. This concern is addressed in
@410.14s Further the applicant has not committed to
implement the interim actions of NUREG=-2612 prior to
final implementation of NUREG-0612 guidelines prior to

receipt of the operating lLicense.

'

In respects other than those related to our evaluation
of the applicant's response to NUREG-0612, we find that
ti: requirements of General Design Criteria 4,
"Environmental and Missile Design 3ases,” and 61, "Fuel

Storage and Handling and Radicactivity Control,"” are

met.

Based on our review, we conclude that the/‘verhead
/eavy-/oad-/andling fysten is in conformance with the
requirements of General Design Criteria 2, 4, and 61

as they relate to its protection against natural

phenomena, missile protection, and safe handling

-



‘0of the spent fuel cask, and *he guidelines of Regulatory

Guides 1.13 and 1.29 with respect to overhead crane

interlocks anc maintaining plant safety in a seismic

event d is gherefore acceptable, ejycept as noted above
uzllfLOMM L Qs ke o

with resbe'tt toANUREG-0612 issuess We will report

resclution of our concern in a supplement to this SER.



9:2:1 Station Service Water System (Nuclear Service Water

System)
ol QNS\»S)
The nuclear service water systethrovidcs cooling water
in both normal and emergency situation{ to safety and
i | 2.
non-safety-related heat Loads oth:oob—ooéa. Lake Wylie
and the standby nuclear service water pond (SNSWP) serve
as the normal water source and ultimate heat sink

(Refer to Section 9.2.5 of this SER) respectively for

the components coolLed by the system.

Safety-related components cooled by the nuclear service
water system include the component cooling heat exchan~-
gers, diesel generator coolers, auxiliary feedwater pump
Clai dlevs

oil coolers, auxiliary building daddders, centrifugal
_charging pump room coolers, containment spray pump room
coolers, safety injection pump room coolers, residual
heat removal pump room coolers, auxiliary feedwater pump
room cooler and control room air conditioning units.
Radiation monitors are provided in the system to detect
potential inleakage of radiocactivity.

L ousd &) Viessial e uiepeiC e
The system consists of two redundant trainsﬁta-ai-o unit,
T A Fraina ave Subplied 4 KaTe “pNSWS Pump
ol mf(Bv \-‘Yw H m I{N"D“ %)) ers Cgcuf N SWS
purpstotal ). An N aud ‘B purp tasr designaled
$o¥ eache wvik. TN i B puwip S M'w‘\—;,_c.nmé‘(?;
Qr'a . CJ"‘MMM’M Weadew Lq,ﬁ»v—u.. xpww_a WM*.D
Mpoe X Q@O‘FS & eack wab? a/m'xgun'-a A ndolut




e

et . The pumps arg ogquerkd from separate emer~<
assocaladw >
gency (Class 1E) power sourcosr\ The operation of any
two of the four pumps on either or both supply trains
is sufficient to supply all cooling water requirements
for the two unit plant for unit start=up, cooldown,
refueling, or post-accident-operotion. Houovero\;ddi-
tional pumps are normally started for unit stari=up
and cooldown and two pumps per unit will operate during
an accident and loss of offsite power if both diesel~
generators are in operation. R EESmma e s el
—4qs11m'Tvﬂ1TTUH’T?'TT!3-1?Tured—doaiog—c—+ess—Q4—oéia
' oA , . . ¢
i Dl llie® T o Train separation with double
valving between main supply and discharge headers,
assures both units of having a source of water, two 100~
14
percent-capacity pumps, and two redundant trains of heat
exchangers essential for safe shutdown. Trains A and B M egd«
M ol cdag Cvess connected together, at fiue places hy crasss
Tl 2t prowerd ol
W grossover connecnonsA\soLanon .
144 Me«}hnm& Can U AT
valves qzs-‘cd autonatucally'q-p cLosed’\to ensure
train 1ntegr1ty and to meet the single failure criterion.

Thus, the requirements of General Design Criterion &4,

"Cooling Water' are met.



in its vicinity by causing seoil erpsion. This concern
has been stated in @410,16. Until this concern is
resolved, we can not conclude that the requirements of
General Design Criterion 2, “pesign Bases for Protec-
tion Against Natural Phencomena,’ and the guidelines of
Regulatory Guide 1.29, "Seismic Design Classification,”

are satisfied.

puring normal plant operation, one nuclear service

water system pump per unit is operating. Availability
of the remaining pumps is assured by pericdic functicnal
tests and inspections as delineated in plant technical
sepecifications. The system components are located in
accessible areas to permit in-service inspection as
sequired. Thus, the requirements of General Design
Criteria 45, "Inspection of Cooling Water System," and

46, "Testing of Cocling Water System,' are met.

Based on the above, we conclude that the nuclear service

water system meets the requirements of General Design

Criteria 5, 44, 45 and 46 with respect to the system's
s - . - , shared systems,

decay heat removal capability, in-service inspection

and functional testing. However, we cannot conclude



The essential porticns of the nuclear service water
system are common for both Units 1 and 2 up to a point
outside the auxiliary puilding where each train is
divided and directed to each unit. The return trains
from each unit are combined, both inside and outside
the auxiliary puilding and returned to Lake Wylie under
normal condition and to the SNSWP under emergency con<
- all ‘wale yteown :
ditions. _3we Jsolation between units is accomplished
by redundant automatic safety-related vaives powered
from separate emergency (Class 1E) power supplies.

Therefore, General Design Criterion 5, "Sharing of

Structures, Systems and Components,” is met.

The nuclear service water system is a seismic Category
'1 system essential portion of the system are gquality
Group C. The system is housed in the seismic Category
1, flood and tornado protected nuclear service water
pumphouse, diesel generator buildings, and auxiliary
building. However, we are unable to determine that
Buried portions of the nuclear service water system can
withstand the effects of a failure of the non=-safety~
related condenser circulating water system yard piping.
We are concerned that the large circulating water ducts
may fail during safe shutdown earthquake and, jecpardize

Piping
support of the nuclear service water suoplyl\buried —



pe
that the requirements of General Design Criterion 2

and the guidelines of Regulatory Guide 1.29 with regard
AL WA
to protection against natural phenpmenaﬁsecause of our
WA

On
concern with the effects ofﬁ:ailurcﬁfondonser circula-

ting water piping as described above. We will report

resolution of our concern in a supplement tO this SER.



9.2.2

Reactor Auxiliary Cooling Water Systems Component

Cooling System

The component cooling system (CCS) serves as an inter-=
mediate closed cooling water system thw.a wp he ot ‘?YM
potentially radioactive heat sources. At "'5'““\‘\8
b i e Via the nuclear service water system toO

the ultimate heat sink. (Refer to Sections 9.2.1 and

9.2.5 of this SER for a discussiomof the nuclear service
water system and ultimate heat sink.) This arrangement
minimizes the possibility of Leakage of radicactive

material into the environment. A portion of the system

is shared between Units 1 and 2 as described below.

The /omponent /ooting szten supplies cooling to safity=
;elated and non-safety-related plant components during
normal operaticon and safety-related components during
postulated accident and emergency conditions. The
system serves the residual heat removal heat exchangers
and pumps, letdown heat exchanger, excess Lletdown heat
exchanger, reactor vessel support coolers, steam

generztor blowdown het*’exchanger, seal water heat ex~

changer, fuel pool heat exchangers, sample heat exchan~=

gers and various additional subcomponents of the \NGEQQL 9’.§)
woste eunpevelny and vecydo evaperoler s%
A seadiadlu meailis s \D?au.o\ ii"ﬂudwc—kama-&
ﬂ ench Momtm‘b CNQM\MIX AL LOMAR Y
T de et radivodiine Wakos wiAr He compe

Cbo‘?,(»a MKSYQM.




The CCS consists of feul _DUNDS o tuo baterrireTIeTY;
—4ua_a4;ag_;43&;,_aao—d¢o#w—vun'—ond—&ua_dggig_;ga.‘
Slage tWwo redundant cooling trains in each ynit, with
two pumps, one heat exchanger and one surge tank per
train. Each pump is powered from a separate emergency
(Class 1E) pcwer source. On an engincered safety fea-
tures actuation signal both trains of component coocling
equipment are actuated and automatically aligned by
redundant isolation valves to the appropriate trains of
engineered safety equipment. Only one train obf—eea-
SR A bt PGt aaa t In each unit is necessary to
<
supply minimum engineered safet;\gquipment reguirements
thus assuring adeguate cooling capability in the event
of a single failure under all assumed accident condi=
tions including loss of offsite power, LOCA in one unit
and simultaneous safe shutdown 0f the other ., - mmmtese
’W l.u\'\md normal unit operation two pumps and one heat exchanger
are required. Two pumps and one heat exchanger also
provide minimum unit cooldown requirements. <wewsves,
Ge—aaov#de—w+ﬂ+nvm-a4&-&aakdoun—fvvv++en‘azs. However,
to provide a mcre rapid unit cooldown, four component
cooling pumps and two component cooling heat exchangers
are required. The CCS systems for Unit 1 and 2 nor-~

mally function as two independent systems. The systems



are identical except cooling water supplied to shared
equipment is normally contained in the Unit 1 sub~-
system. Crossovers are provided between the two sub-
systems so that cooling water can be supplied to shared
equipment from either train in either unit. Such
sharing of components does not degrade the performance
or reliability of the essential portion of the component
cooling system, as crossovers and non-essential shared
components are isolated by redundant automatic valves
fodety 4 etores
on engineereff\ actuation signal. Thus, the
requirements of General Design Criterion S, "Sharing of

Structures, Systems and Components,” and &4, "Cooling

Water'" are satisfied.

The applicant indicates a capability to operate the
reactor coolant pumps for 10 minutes after a lLoss of
component cooling water. However, the applicant has not
provided safety-grade instrumentation with which to
indicate this loss of ccoling water and allow prompt
operator action to prevent a motor bearing failure and
possible unacceptable locked rotor condition., The com=
ponent cooling supply and return piping to the reactor
coolant pumps does not mseet the single failure criterion

since a single supply and return path provides cooling



water to all four reactor coolant pumps and each path
contains a single electrically operated containment
isolation valve. Thus, cooling water to all four

reactor coolant pump motor bearings which require con<
tinuous cooling during all modes of operation would be
lost on failure of either of these valves to remain open.

This concern has been addressed in @410.17.

The component cooling system ijs seismic Category I,
Quality Group C. The systenm is housed in the seismic=
Category=-1, flood- and tornado-protected auxiliary
bui.ding and containment (refer to Sections 3.4.1 and
3.5.2 of this SER). Thus, the requirements of General
Design Criterion 2, "Design Bases for Protection
Against Natural Phenomena,'" and the guidelines of Regu=
latory Guide 1.29, “"Seismic Design Classification,”
are met, The component cooling -sewer system operates
continuously in all plant operating modes. Pumps are
rotated in service on a scheduled basis to obtain even
wear or are periodically tested in accordance with
plant Technical Specifications. The system is located
in accessible areas to permit inservice inspection as
required. Thus, the requirements of General Design
Criteria 45, “Inspection of Cooling Water System” anc

464, "Testing of Cooling Water System,' are met.



Based on the above, we conclude that the component
cooling system meets the requirements of General Design
Criteria 2, 5, 44, 45 and 46 with respect to the system's
protection against natural phenomena, shared systems,
decay heat removal capability, in-service inspection and
¢unctional testing, and the guidelines of Regulatory
Guide 1.29, with respect to the system's seismic identi~
fication. However, we can not conclude that the system
is acceptable until resolution of our concern involving
loss of component pumps and the need for safety grade
indication of this condition. We will report resolution

cf this concern in a supplement teo this SER.



9.2.3

pemineralized Water Makeup System (Makeup pemineralized

Water System)

The non-safety-re!ated (Quality Group D, non=-seismic
Category 1) makeup demineralized water system provides
treated and demineralized water 1O various plant systems
and components that include: condensate makeup (to the
upper surge tanks), chemical addition tanks, turbine~-
generator stator cooling makeup, recirculated coeling
water makeup, reactor makeup water cooling tanks,
component cooling water makeup, auxiliary boiler feed~-
water, waste dispcsal system, and the ice condenser
storage tank. Lake Wylie provides the source of water

to the system.

The cystem has no safety-related functions. Adequate
isolation is provided at all makeup demineralized water
connections to safety-related systems. Protection from
flooding for safety-related equipment resulting from
failure of the system is discussed in Section 9.3.3 of
this SER. The system is capable of fulfilling the
normal operating requirements of the facility for accep-~
table makeup water with the necessary component redun-

dancy. At each point of discharge from the system,



check valves prevent contamination of the makeup
demineralizer system by backflow from the systems which
it supplies. Alarmed instrumentation has been provided
in the control room to prevent delivery of off-speci-
fication water to safety-related systems. Failure of
the system does not affect the capability to safely

shut down the plant as described above; thus, the
requirements of General Design Criteria 2, "Design Bases
for Protection Against Natural Phenomena," and 5,
“Sharing of Structures, Systems and Components,"” and

the guidelines of Regulatory Guide 1.29, "Seismic Design

Classification," Position C.2 are met.

Based on our review, we conclude that the makeup
demineralized water system meets the requirements of
General Design Criteria 2 and 5 with respect to the need
for protection against natural phenomena and shared
systems as its failure does not affect safety system
functions and meets the guidance of Regulatory Guide
1.29 concerning its seismic classification and is,

therefore, acceptable.



9.2.4

Potable and Sanitary Water Systems

The non-safety-related (Quality Group D, non-seismic
Category 1) potable and sanitary water systems provide
clean water for drinking and sanitary purposes and
includes all components and piping from the potable

supply connection from Lake Wylie to points of discharge.

There are no cross-connections between the potable and
sanitary water systems and potentially radiocactive
systems, and therefore, inadvertent contamination is
prevented. Protection from flooding for safety-related
equipment resultiqa from failure of the system is dis~.
cussed in Section 9.3.3 of this SER. Failure of the

system does not affect plant safety as described above.

Thus, the regquirements of General Design Criterion 60,

"Control of Releases of Radiocactive Materials to the

Environment,"” are met.

Based on our review, we conclude that the potable and
sanitary water systems meet the reguirements of General
pesign Criterion 60 with respect to preventicn of
release of potentially radioactive water, and is,

therefore, acceptable.



9.2.3

Ultimate Heat Sink

Teo bodies of water serve as the ultimate heat sink
(UHS). These sources are separated and protected

such that failure of one does not induce failure of the
other. Lake Wylie is the normal source of nuclear
service water. The emergency source is the standby
nuclear service water pond (SNWSP) and consists of an
arm of the Lake Wylie reservoir which is retained by a
seismic=Category=1 dam at an elevation slightly higher
(571 ft. msl) than the normal elevation of Lake Wylie
(569.4 ft. msl). The UHS provides heat dissipation
capability for both Units 1 and 2 through the nuclear
service water system (refer to Section 9.2.1 of this
SER). The UKS provides a supply of cooling water to
fdissipate waste heat rejected during a unit LOCA plus

a second unit cooldown.

Makeup water can enter the SNSWP from Lake Wylie Dby
alighnment of valves ¢rom the nuclear service water
system or by normal surface runoff. Flood protection
is provided by a sloping 5 ft. diameter pipe through

the base of the dam into Lake Wylie. The SNWSP dam

and overflow drain pipe intake is adequately prctected



from tornadoes and missiles. The intake and discharge
structures in the SNSWP are submerged and missile-pro-
tected, while the safety-related piping (seismic Category
1), to the nuclear service water pump house is blow grade
andﬁtdequatcty protected. Thus, the reguirements of
General Design Criterion 2, "Design Bases for Protection
Against Natural Phenomena,” and the guidelines of Regu~-
Latory Guide 1.27, "Ultimate Heat Sink for Nuclear Power
Plants,” Positions C.2 and C.3 regarding ultimate heat
sink protection against natural phenomena and Regulatory
Guide 1.29, "Seismic Design Classification" Position

€C.1, regarding siesmic design classification, are met.

The SNSWP is shared between Units L and 2 as are the
Awo redundant intake and discharge Lines of the nuclear
servi@e water system from and to the pond. (Refer to
Section 9.2.1 of this SER). A single normal intake and
discharge lLine from and to Lake Wylie are also shared.
The safety related redundant Llines from and to the SNSWP
allow for a single failure of one Lline as discussed in
Section 9.2.1 of this SER. The SNSWP is sized to pro=
vide adequate heat removal capability for both Units 1
and 2 and discussed below. A single source of water is
acceptable as its passive nature and design features
describted above demonstrate an extremely low probability
of its failure due to natural or site related phenomana.
Thus, the reguirement of General Design Criterion 5,

“ haring of Structures, Systems and Components” is met.



The applicant's analysis which demonstrates the capabi-
Lity of SNWSP to meet the cooling requirements of the
plant modeled utilized Branch Technical Position ASB
9-2, "Residual Decay Energy for Light-Water Reactors
for Long=Term Cooling.”" This analysis indicates that
sufficient water is available for 30 days without makeup
and the maximum acceptable intake temperature to the
nuclear service water system is maintained assuming an
accident C(LOCA) in one unit and simultaneous safe shut~
down of the other under the highest 30 day historical
ambient temperature conditions. The total heat inpbt
to the SNSWP in the analysis includes t+he fixed heat
load due to safety-related pump and motor coolers, air
conditioning equipment, and diesel-generator jacket
fyater coolers and the sensible and residual heat loads
due to one urit following a LOCA and second unit due to

an immediate cocoldown.

We are unable to determine in the UHS analysis of
residual and auxiliary system heat loads where and

at what rate the spent fuel pool cooling is considered.
This concern is discussed in @410.18. In additicn,

the applicant identified heat lLoads appear inconsis~

tent with those in FSAR Figure 9.2.5-5. There=




fore, we are unable to conclude that the desjgn meets
the regquirements of General Design Criterion 44,
“Cooling Water," and the guidelines of Regulatory Guide
1.27 Position C=1 regarding the UHS ability to maintain

proper systen temperature.

The UHS consists of no active components, and thus the
requirements of General Design Criteria 45, "Inspection
of Cooling Water System," and 46, "Testing of Cooling
Water System,” are not applicable.

Based on the above, we conclude that the ultimste heat
sink meets the requirements of General Design Criteria

2 and 5 with respect to protection against natural
‘phenomena and shared systems and the guidelines of
Regulatory Guides 1.27 and 1.29 with respect to seismic
classification. However, we are unable to conclude that
the requirements of General Design Criterion 44 with
respect to decay heat removal capability and the guide~
Lines of Regulatory Guide 1.27 with respect to design
capability are satisfied as described above. We will
report resolution of our concern in a supplement tO this

SER.



9.2.6

Conderisate Storage Facilities (Condensate Storage

System)

Tre non-safety-related (Quality Group D, non=-seismic
Category 1) BZondensate storage system provides storage
and makeup of deaerated condensate water for the Main
tondensate System, the Auxiliary Feedwater System, and
the auxiliary electric boilers. It alsoc serves to

collect and store miscellaneous system drains.

The condensate Storage System for each unit consists of
an upper surge tank dome, where makeup from the Makeup
pemineralized Water Systenm enters, two upper surge
tanks, a condensate storage tank, an auxiliary feedwater
condensate storage tank and two condensate storage tank

pPumEs.

The facilities are capable of fulfilling the normal
operating requirements of the facility for storage of
condensate water with the necessary component
redundancy. The facilities were evaluated and found to
have no functions necessary $or achieving sa‘e reactor
shutdown conditions or for accident prevention or
accident mitigation. Failure of the facilities will not

aftfect the safety function of safety-related systems.



The /%ndensatc/(torage/ﬂ;sten provides the normal
(preferred) supply tO the safety-related auxiliary
feedwater system. However, this function is not
required to maintain plant safety as the safety-related
nuclear service water system serves as the assured
water source. Refer tO section 10.4.9 of this SER

for discussion of compliance with General Design
Criterion &4, "Cooling water," 45, "Inspection of
Cooling Water System," and 46, "Testing of Cooling

Water Systems."

The /ondensate ftorcge fys:em is lLocated in the turbine
and service puildings and is thus separated from
safety-related equipment. However, we are unable to
determine that adequate isolation is provided at the
interface of the/fondensate t@orage ﬁ}stcm with the
safety-relatedjfuxiLiary,?éeduater‘}§stem condensate
storage tank. This concern is addressed in @610.19.
Thus, we are unable to ccnclude that the requirements
of General Design Criterion 2, "pesign Bases tor Pro-
tection Against Natural Phencmena," and the guidelines

of Position C.2 of Regulatory Guide 1.29, "Seismic

pesign Classification,” are satisfied. The/tondensate




)4oroge ;ysten is not shared between units; thus,
the requirements of General Design Critericen 5, "Sharing
of Structures, Systems, and Components,' are not appli-

cable.

Based on our review, we cannot conclude that the conden~
stage stcrage system meets the reguirements of General
Design Criteria 2 with respect to the need for protec~
tion against natural phencmena, as we are unable to
verify that its failure does not affect safety system
functions and that it satisfied the guidelines of
Regulatory Guide 1.2q concerning its seismic classifica~
tion. We will report resolution of our concern in a

supplement toO this SER.



9.3
9.3.1

Process Auxiliaries

Compressed Air System

The compressed air system consists of three separate
subsystems: instrument air, station’ air, and breathing
air systems. These subsystems are common to both units.
The instrument air systeﬁ’ supplies clean, oil-free,
dried air to all air-operated instrumentation and
valves. The station air system supplies compressed air
for air-operated tools, miscellaneous egquipment, and
various maintenance purposes. The breathing air system
supplies clean, cil=free, low=pressure air to various
locations in the auxiliary building and in the con-<
tainment for breathing protection against airborne
contamination during certain maintenance and cleaning
tperations. These systems are non-safety-related
(Quality Group D, non-seismic Category I) with the
exception of containment penetrations which are
designated as safety-related (seismic Category I,
Quality Group B). The systems are not regquired to
achieve safe reactor shutdown or to mitigate the
consequences of an accident. Failure of the station
air, instrument air, and breathing air subsystems will

not prevent safety-related components or systems from



performing their intended safety functions. Because
the compressed air system serves noG safety function,
the requirements of General Design Criteria, "Quality

Standards and Records" are not applicable.

The instrument air system consists of three parallel
trains of compress@rs, coolers, moisture separators

and air receivers feeding four paral ! dryers and fil=-
ter banks through a common line. Afte: filtering, the
service is divided to Units 1 and 2. 1In the event of
low instrument air pressure, the/(tation/’ir }{fstem will
automatically supply air to the Instrument Air System.
This air will be supplied through two oil removal fil=
ters to the instrument air compressors' discharge header.
The station air system consists of two parallel trains
of compressors, coolers, water separators and receivers
feeding a manifold to both units. Similarly, the
breathing air system has two trains of equipment feeding
a common manifold to beth units. Failure of the service
or instrument air systems will not prevent safety~
related components of systems from performing as
intended under emergency cooldown conditions or result

in unacceptable radicactive releases. ALl air-operated



safety-related valves and devices are designed for a
fail-safe mode on lLoss of instrument air and do not
regquire a continuous air supply under emergency Or

abnormal conditions.

However, the appplicant has stated that certain valves
essential for safe shutdown require instrument air in
the event of a control room evacuation coincident with
station blackout. We have insufficient information
concerning this condition to determine that coperation

of these valves is assured from the auxiliary shutdown
panel. This concern is discussed in @410.20. Thus,

the requirements of General pesign Criterion 2, “Design
Bases for Protection Against Natural Phenomena,” and

the guidelines of Position C.2 of Regulatory Guide 1.29,

“Seismic Design tlassification," are not satisfied.

We have evaluated the above subsystems and found it to
have no functions necessary for achieving safe reactor
shutdown conditions or for accident prevention or acci=
dent mitigation. We have determined that the systenm is
capable of providing normal instrument, breathing and
station air needs. Discussion of preoperational testing

of the compressed air systems and compliance with



Regulatory Guide 1.80, "Preoperational Testing of
Instrument Air Systems," is contained in Section 14.0

of this SER.

However, we are unable to determine Jhether the instru~
ment air system meets the instrument air qualits stan~

ards defined by ANSI MC 11.1-1976 (1SA $7.3). This

concern is addressid in Q410.21.
Frre

ALl compressed air system containment penetrations are

provided with scismic-Cotegory-I, Quality=Group-B

isolation valves which are located in seismic-Category~

1, flood= and tornado-protected structures. Thus, the

requirements of General Design Criteria 2, "Design Bases
¢ for Protection Against Natural Phenomena,' are satis-

$§ied for these portions of the system.

Based on o¥r review, we conclude that the Compressed
Air System does not meet the requirements of General
pesign Criterion 2 with respect to the need for pro-=
tection against natural phenomena as we can not verify
that its failure does not affect safety system tunc=

- tions and the guidelines of Regulatory Guide 1.29 con~

cerning its seismic classification. We cenclude
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however, that safety-related portions of the system
meet the regquirements of General Design Criteria 2 and
S regarding protection against natural phenomena and
shared systems. We also can not conclude that the
system meets the air quality standards jdentified in
ANSI MC11.1. Therefore, the system is unacceptable.
We will report the resolution of this concern in a

supplement 0 this SER.



9.3.3

Equipment and Floor Drainage System

The equipment and floor qrainage system includes all
piping from equipment or floor drains to the sump, sump
pumps, and piping necessary to carry potentially radio-
active and non-potentially radioactive effluents through
separate subsystems. Potentially radiocactive drainage .
is collected in floor and equipment drain sumps in each
building and discharged to the liguid radwaste process~
ing system, thus satisfying the requirements of General
pesign Criterion 60, “Control of Releases of Radio-

active Materials to the Eavironment.”

Safety-related portions of the egquipment floor drainage
system are the containment penetration lines and valves
for the containment floor and equipment sump and incore
instrumentation sump. These portions are seismic
Category I, Quality Group B. Also seis;ic Category=-I,
Quality Group € check valves which prevent'bacffldoding
are used on the discharges of those sump pumps throuchout
the plant which drain safety-related equipment. ALl this
equipment is located in seismic-Category~I1, flood~ and
tornado-protected structures. ALl piping in areas housing
components needed for safe shutdown and accident mitigation

is designed to seismic Category I. Thus, the requirements



of General Design Criterion 2, “pesign Bases for Pro~-
tection Against Natural Phenomena,” and the guidelines
of Regulatory Guide 1.29, "Seismic Design Classifica~

tion," Positions C.1 and .2, are satisfied.

Separate sumps are provided for the suxiliary feedwater system
pumps $oO that a break or water jet from one auxiliarv
feedwater pump will not flood a redundant pump. A
similar arrangenment cxists‘for the containment spray
and residual heat removal pump room sSumps. The appli-
cant states that sump pump capacities are sized large
enough to handle @ credible rupture or the maximum
expected flow rate in their respective sumps. However,
ve are unable to confirm this statement and have
addressed this concern ‘n @410.22. Until the applicant
'

responds, General Design Criterion &, "Environnontal

and Missile Design Bases," is not satisfied.

1¢+ is our position tnat the applicant must: (1) demon=
strate drainage capability by natural drainage through
sassive plant features or by failed nan-seismic=-Category~
1 drainage systenms, (2) equip leak detection sSumps with
redundant safety-grade alarms in the control room and
verify that if operator action is required, unacceptable
flooding will not occur within 30 minutes, (3) or pro~
vide separate watertight rooms and independent drainage
paths with leak detection sumps for each redundant

safety-related component.



Based on the above, we conclude that the equipment and
drainage system complies with the requirements of
General Design Criterion 60 with respect to protection

against releases of radicactive material to the environ=-

ment an thc requi nts of Gcnorn; pesign Criterion 2
Aol Fuadslimess r‘? 29 Bo3duing C1and € 2 wikh sespect
sign Houovor, we can not

with rcsaoisLto :oisni

% u'\sm\\C— A2ax

conclude that the systcn complies with the require~
ments of General Design Criterion 4 with respect to
protection against internal flooding and it is, there~
fore, unacceptable. We will report resolution of our

concern in a supplement tO this SER.

-



9.4
9.4.1

3 3 [

The étontrol room area ventilation system is shared by

both Units 1 and 2 and is designed to maimtain 2 suit~-
able environment for egquipment operation and safe
occupancy of the control room under .all plant operating
conditions, The control room area ventilation system
serves the control room, the electrical penetration
rooms, cable roonms, suitéhgour rooms, battery rooms,
and motor control center rooms for both units. (Refer
to Section 6.4 of this SER for further discussion of

control rcom habitability,

The system consists of two redundant full=-capacity
pauipment traqu each containing intake smoke, radia=
tion and chlorine dotector;, prefilters, final filters,
supply fans, pressurizing fans, and chilled water
cooling units. The system js fuliy redundant except

for some passive interconnecting duct headers.

~ The cont ol room area is normally maintained at 2

slightly positive pressure relative to the cutdoors by
taking makeup air from either or both of two outside

intakes located on opposite sides of each reactor

building, away from the respective unit vent,




Each outside air intake location is monitored for the
presence of radiosctivity, chlorine, and products of
combustion. 1Isolation of the outside air intake occurs
automatically upon indication of high rod;ition level,
high chlorine concentration or smoke concentration in
the intake, Should beth intakes close, the cperator
may override the intake monitors ind by inspection of
the control room readouts select the least contaminated
intake in order to reestablish pressurization of the control
room. This will ensure pressurization of the control ?oom
at ;Ll times.

ALl essential portions of the system are located in the
auxiliary building which is seismic=Category-I, flood~
and tornado-protected (refer to s;ctions 3.4.1 and
5.5:2 of this SER). Essential portions of the system
itself are seismic Category I, Quality Group €, and

are physically separated from high-energy systems.
Each‘Outsidc air intake is provided with a tornado
isolation damper to prevent depressurization of the
control room and the control room area during a
tornado. These outside air intakes are tornado missile
protected. Thus th; requirements of General Design .
Criterion 2, “Design Bases for Protection Against

Natural Phnecmena,"” and the guidelines of Regulatory



Guide 1.29, "Seisaic pesign classification,” are met.
Refer to Sections 3.5.1.1, 3.6.1 and 9.3.3 for dis~
cussion of protection of essentiel control room area
ventilation system conponents from 1ntern;lly generated
missiles, postulated failures in piping systenms and

internal flooding.

The control room area ventilation system is an engi=
neered safety feature. Each 100%-capacity redundant
train of air-handling units, water chillers, pumps,
pressurizing $ilter trains and fans, and outside air
intake isolation valves is served from separate trains
of the emergency class 1E power system, This assures
the integrity and availability of at least one train
o? the control room arez ;e;tilltion system in the
event of any single active failure. The control room
area ventilation system ijs designed to maintain temper~
ature, cleanliness and pressurization in the areas
served during normal plant operation, shutdown, POSt~
accident conditions, and in all possible weather con=
ZobrA. AALA-
. ditions. The cont O | coii——c-3 ventilation system is
also designed to ensure that the maximum radiation

dose received by the control room personnel under

accident conditions js within acceptable Limits.



Upon detection of high radiation, high chlorine or
ssoke concentration, the affected intakes isolation

valves close automatically and the system is operated
entirely on recirculation with no cutsido‘iir makeup.
buring control room isolation, additional rccirculation:
flow would be forced through the pressurizing filter
train. The above design meets the reguirements of

Ceneral Design Criterion 4, "Environmental and Missile
Design Bases and 19, "Control Room™ and the guidelines

of Regulatory Guides 1.78, on "Assumptions for

Evaiuating the Habitability of a Nuclear Power Plant_
Control Room During a Postulated Hazardous. Chemical
Release," and 1.95, "Protection of Nuclear Power Plant
;ontrol Room Operators Agaﬁnst an Accidental Chlorine
Release,” with respect to the uninterrupted safe

occupancy of the control room and ;ssoéiatea.required
sanned areas under all normal and accident conditions
including LOCA conditions. The control .oom area ventila-
tion system is shared between hoth units. However,

this sharing does not compromise the systems' safety

function because of its redundancy, and, thus, the

requirements of écnerat Design Criterion 5, “Sharing

of Structures, Systems and Components,” are met,




Since the control room is not a source of radiocactivity,
and the emergency recirculation system only functio.,s
following an acrident, the roquiéencnt: of General
besign ériterion 60, “Control of Rclnases‘of Radio~-
active Materials to the Environment,” and the guide~
lines of RKegulatory Guides 1.52, "Désign, Testing and
Maintenance Criteria for Atmosphers Cleanup System Air
Filtration and Adsorption Units of Light=-Wwater=-Cooled
Nuclear Power Plants,” 1.140, "Design, Testing and
Maintenance Criteria for Normal Ventilation Exhaust

System Air Filtration and Adsorption Units of Light-

Water-Cooled Nuclear Power Plants," are not appliéablé.

However, the applicant has not provided information
mbout the capability of the battery room exhaust fans
to prevent accumulation of.hydroge;. The ipbticant
shéuld verify that failure of the essential battery
room exhaust fan is annunciated in the main control
room. The applicant is requested to respond to the

above concern.



Based on the above, we conclude that the control room
area ventilation system is in conformance with the
requirements of General Design Cfiteria 2, 4, 5, and
19 relating to protection aﬁainst natural‘bhcnonena,
maintaining proper environsental Llimits for equip~-
ment operation, shared systems, and protection to per~
mit access for occupancy of the coﬁtrol room under
accident conditions, and the guidelines of Regulatory
Guides 1.29, 1.78, and 1.95 relating to the system
seismic classification, design for protection against
Hazirdous chemical releases, and protection of per~
sonnel against chlorine gas release., However, we can
not conclude that the system is acceptable until
resolution of our concern with the battery room exhaust
cysgeu. We will report resolution of our concern in a

supplement to this SER.



9.4.2 Spent Fuel Pool Area Ventilation System (Fuel Handling

Area Ventilation Systenm

The fuel handling area ventilation system is designed
to maintain a suitable environment for the operation,
maintenance, and testing of equipment, personnel access
and to limit potential radicactive release to the atmos=
phere during normal and accident conditions. The fuel
handling area ventilation system consists of a non-
seismic-Category=I supply subsystem and a seismic~
Category=-1 exhaust subsystenm. The supply subsystem is
a single train which draws air directly from the out~
side, through a prefilter, heater, cooler, supply air-
handling fan, radiation monitor and ducting to dis-
charge points throughout the fuel=handling and spent
'fuel pool area. The exhaust subsystem consists of two
trains which draw air from various inlets positioned in
the fuel-handling area through radiation monitors, and
thence normally through exhaust fans, another set of
radiation monitors and to a station vent. Upon indica-
tion of high radicactivity in the exhaust duct system,
dampers will automatically close and filter train inlet
dampers will automatically open to direct air flow
through four redundant, sO0-percent-capacity filter

trains before being redirected to the exhaust fans

and station vents.



The supply subsystem is not necessary for safe shutdown
operations. Its outside air intake cpening for the
ventilating air supply unit is protected by missile
shields above and in front of the opening. The fuel
handling area ventilation system is Located in the fuel-
handling area of the auxiliary building which is a
seismic-Category=I1, flood~ and tornado=-protected
structure (refer to Sections 3.4.71 and 3.5.2 of this
SER). The non-essential supply subsystem is separated
from the essential portions such that jts failure will
not prevent essential portions such that its failure
will not prevent essential safety functions. Essential
portions of the system itself are seismic Category ;,
Quality Group C anc are physically separated from high=
pgnergy systems. Thus, the requirements of General
PDesign Criterion 2, "pesign Bases for Protection Against
Natural Phenomena," and the guidelines of Regulatory

"

Guide 1.29, "Seismic Design Classifications,” are met.

Refer to Sections 3.5.1.1, 3.6.1 and 9.3.3 for discus~
sion of protection of essential fuel handling area
ventilation system components from internally generated
missiles, postulated $ailures in piping systems and

internal flooding.



Each station unit has its own independent fuel handling
area ventilation system; thus, the requirements of
General Design Criterion 5, “Sharing of Structures,

Systems and Cémponents,'” are not applicable.

The exhaust subsystem of the fuel handling area ventila-
tion system is an engineered safety feature. Each of
the two redundant sets of exhaust filter train fans and
motor-operated dampers is served from separate trains of
the emergency Class 1€ standby power and thus meets the
single failure criterion. Air exhausted from the fuel
handling area is monitored by a radioactive gas detector
before entering the $ilter trains. Each of the four 50-
percent-capacity $ilter trains consists of prefilters,
ebsolute filters and carbon filters. An indication of
radioactivity above allowable Llimits will automatically
divert exhaust air flow through the filter trains prier
to discharge to the atmosphere through the unit vent.
Additional monitoring is provided in the unit vent.
Qutleakage from the fuel=-handyng area is prevented by
maintaining a negative pressure relative to the outside
atmosphere. Thus, the reguirements of Gerneral Design

Criteria 60, "Control of Releases of Radioactive



-

Materials to the Environment,” and 61, "Fuel Storage
and Handling and Radiocactivity Control,” and the guide~
lines of Regulatory Guides 1.13, "Spent Fuel Storage
Facility Design Basis," 1.52, "pesign, Testing and
Maintenance Criteria $or Atmosphere Cleanup System Air
Filtration and Adsorption Units of Light-Hator-Cooled
Nuclear Power Plants," and 1.140, "Design, Testing and
Maintenance Criteria for Normal ventilation Exhaust
System Air Filtration and Adsorption Units of Light~

Wwater-Cooled Nuclear power Plants,” are satisfied.

Based on the above, we conclude that the fuel handling
area ventilation system is in conformance with the
requirements of General Design Criteria 2, 60 and 61

as they relate to protection against natural phenom@a,
control of releases of radioactive materials, radio=-
activity control, and the guidelines of Regulatory
Guides 1.13, 1.29, 1.52 and 1.140 relating to pro=
tection against radioactive releases, seismic classifi-
cation, and systenm design for emergency and normal

operation, and is, therefore, acceptable.



9.4.3

Auxiliary and Radwaste Area Ventilation System

The auxiliary and radwaste area ventilation system is
designed to maintain 2 suitable environment for eaquip~
ment operation and personnel access and e Limit poten~
tial radioactive releases tc the environment during all

modes of operation.

The auxiliary building ventilation systenm consists of
both safety and non—safety-rclated gsubsystems and serves
all areas of the auxiliary puilding jncluding all
engineered cafety features within the pyilding excluding'
t+he control rocm and f§uel-handling aceas. 1he noqﬂ
safety-related (non-seismic category I, Quality Group D)
general ventila.ion supply anc unfiltered exhaust sub~
fsystems normally operate {nfconjunction with the safety~
related $iltered exhaust subsystems. in additicnal
ventilati:ﬁ svste= is srevied §~~ ge~tain a~n=safety
related equipment rooms and consists of several individual
unit coolers serving these rooms. General ventilation

air is supplied to both clean’ and potentia{ty contaminated
areas of the auxiliary puilding. control of airborne
activity is accomplished by exhausting air supplied to
clean ar:as through the potentially contaminated areas.

This air in turn is processed by the filtered exhaust
-~

subsystem.




This prpvidcs a positive flow of air from clean areas

to areas of potential contamination. The remaining air
supplied to clean areas is exhausted by the unfiltered
exhaust subsystem. ALl air exhausted from the auxiliary
building by the filtered exhaust subsystenm and the
unfiltered exhaust subsystem is directed to the unit
vent where it is monitored by the unit vent radiation
monitor prior to release to the atmosphere. Upon
receipt of an engineered safety feature actuation sig-=
nal, all auxiliary building ventilation system com™.
ponents automatically shut doua. The filtered exhaust
subsystem is then automatically operated and all areas
of the auxiliary building with the exception of the ECCS
pump rooms are automatically jsolated from the filtered

exhaust subsystem.

=» -

The auxiliary building ventilation system is located in
the auxiliary building which js a seismic Category 1=,
Lood-, and tornado-protected structure (refer to
Sections 3.4.1 and 3.5.2 of this SER). The system is
arranged so that both essential and non-essential
equipment and areas are cooled normally by non-safety~

related equipment with an entirely separate safety

related subsystem, the filtered exhaust subsystem
-~




This provides a positive flow of air from clean areas

to areas of potential contamination. The remaining air
supplied to clean areas js exhausted by the unfiltered
exhaust subsystem. ALL air exhausted from the auxiliary
building by the $iltered exhaust subsystem and the
unfiltered exhaust subs'stem ijs directed to the unit
vent where it is monitored by the ynit vent radiation
monitor prior to release 10O the atmosphere. Upon
receipt of an engineered safety feature actuation sig~-
nal, all auxiliary building ventilation system com=.
ponents automatically shut douﬁ. The filtered exhaust
subsystem is then automatically operated and all areas
of the auxiliary building with the exception of the ECCS
pump rocms are automatically isolated from the filtered

exhaust subsystem.

The auxiliary building ventilation system is located in
the auxiliary building which is a seismic Category I=-,
flood=-, and tornado-protected structure (refer to
sections 3.4.1 and 3,.5.2 of this SER). The system is
arranged so that both essential and non-essential
equipment and areas are cooled normally by non-safety~
related equipment with an entirely separate iafety

related subsystem, the filtered exhaust subsystem
-~



brought into service under emergency conditions. The
safety-related auxiliary shutdown pinel rooms air
conditioning subsystem provides ventilakion to the
auxiliary shutdown panel in both normal amd emergency
conditions. The failure of any non-safety-related
equipment will not affect the essential functions of any
safety-related equipment. Essential (safety-related)
portions of the system itself are seismic Category I,
Quality Group C and are 5hysically separated from
high-energy systems. The outside air intakes are
tornado missile protected. Thus, the requirements of
General Design Criterion 2, "pesign Bases for Pro;ection
Against Natural Phenomena,” and the guidelines of Regu~
latory Guide 1.29, "ceismic Design Classification,”
’positions c.1 fpr safety-related and €.2 for non-safety~
related portions, are met. Refer %o Sections 3.5.1.1,
3.6.1 and 9.3.3 for discussion of prot;ction of essen~
tial auxiliary building ventilation system components
$rom internally generated missiles, postulated failures
in piping systems and internal flooofng.

The radwaste area ventilation systenm is classified as

non-safety-related (non-seismic Category 1, Quality

Group D). This system supplies air to the hot machine
-



shop, waste shipping drum storage, office area,
laboratory areas, counting room and the environmental
laborateory. It is separated from safety related
systems, and therefore jts failure will not compromise
plant safety. Thus, the reguirements of General

pesign Criterion 2 and guidelines of Regulatory Guide
1.29 Position (.2 are met. The non-safety related
auxiliary building general supply subsystem unfiltered
exhaust subsystem and supplementary ventilation sub~
system are independent for each unit. The racdwaste
arei js shared, between Units § and 2 and is served by -
a sincle ventilatizsn syster. ~his svste~T 27erAates anly
cdurinc nermal cencisians and secfor~s n< safety functi~ns.
Thus, the reguirements of General Design Critericen 5,

/'Sharing of Structures, Systems and Components,' are met.

The seismic Category 1, Quality Group C, auxiliary

pbuilding ¢iltered exhaust subsystem consists of two

redundant, 100 percent-copacixy trains. Thelexhaust.

$ilters consist of prehcatcrldemister section, carbon

and absolute filters. The ¢iltered exhaust subsystem



performs both a safety and non-safety-related function,
and has different modes of operation in each case.
puring normal plant operation, the two trains of the
filtered exhaust system for each unit operate at SO per~
cent capacity with the filter normally bypassed. Radia-
tion monitoring is provided in each unit's vent. Upcn
indication of high radiocactivity in the unit vent, the
bypass dampers will automatically close and the filter
train inlet dampers will automatically open to direct
air flow through the filter train before being exhausted.
During accident conditions the two trains for each unit
operate a* 100 percent capacity. Upon receipt of 2
engineered safety feature actuation signal, isolation
dampers will close, shutting off air flow from all areas
of the auxiliary building except for the rooms which
contain safety-related pumps which are part of the
emergency core cooling system (ECCS). One of the two
100-percent-capacity exhaust ducts will exhaust air

$rom the pump rooms through the associated preheater/
demister s;?tion, $ilter train, and fan to the unit vent.
This assures the integrity and availability of cne train
of the filtered exhaust subsystem in the event of any

single active failure.



The two prehcatcrldemister sections, filter trains,
centrifugal fans and associated isolation and inlet
vane dampers for each unit are connected to separate
trains of the Class 1€ emergency standby gower. Thus,
the regquirements of General Design Criterion 60, "Con<
trol of Releases of Radicactive Materials to the En-
vironment” and the guidelines of Regulatory Guides
1.52, "Design, Testing, and Maintenance Criteria for
Atmosphere Cleanup System Air F:ltration and Adsorption
Units of Light-Hater-Cooted Nuclear Power Plants”

and 1.140, "Design, Testing and Maintenance Criteria for
Normal Ventilation Exhaust System Air Filtration and
Adsorption Units of Light=Water Cooled Nuclear Power
Plants" are satisfied.

’

The seismic Category I, Quality=Groeup=¢, auxiliary
shutdown panel rooms air-conditioning subsystem consist of
room coolers and heaters independent of other ventila=
tion systems and 1is tornado missile protected. Two
100-percent-capacity trains for each unit consist of
prefilters, coolers, heaters and fansg Ech train is»
provided with electrical power from the emergency

(Class JE) power supply associated with the train it

-~

uni



serves. Cooling water is provided from the associated
train of the safety-related nuclear service water °.%.
system (refer to section 9.2.1 of'this SER). Thus,

the reqdircments of General Design Cr‘lteri‘a,z;'n.ﬁgn
Nases fcr Freotection trainst Sn:urnl'Phenohena” anc¢ the
guidelinis of Regulatory Guide 1.29 regarding seismic
classification are met. The non-safety-related non=
seismic Category 1 unfiltered exhaust subsystem, general
ventilation supply system and radwaste area ventilation
system all have adeguate filtering and radiation detection
features. Thus, the requirements of General Design
Criterion 60 and the guidelines of Regulatory Guige 1:52;

are satisfied.

The applicant has not provided any information concern<
ing cooling of safety related (HPI, RHR, containment
spray, ctharging, spent fuel pool cooling and auxiliary
feedwater) pump rooms under accident conditions when
“the normay ventilation system is not available. This
concern is addressed in our @410.25. 7husﬁ.wé can n~t

conclucde that the recguirenent a%* Zeneral cesfi

“

n Sriterion
4, "Environmental and Missile Design Bases'" is met with
respect to the capability to mainta2in a proper operating

environment for essential equigment.



Based on the above, we conclude that the auxiliary
building ventilation systen is in conformance with
the requirements of General Design Criteria 2{ S and
60 as they relate to protection against ndtural
phenomena, shared systems, and control of releases of
radicactive materials to the environment, anc the
guidelines of Regulatery Guide 1.29, 1.52 and 1.140
relating to seismic classification, and system design
for emergency and normal operation. However, we can
not conclude that the requirements of General vesign
Criierion 4 as they relate toO +he design for assuring
a proper operating environmental for essential equip-
ment are satisfied until resolution of our concern with
pump room cooling. We will report the resolution of

‘our concern in a supplement toO this SER.




Turbine Area Ventilation System (Turbine Building /
Ventilation System) /3;'«(//./
The jhrbino/lﬁ1td1ng ﬂ‘ntitution ’§stcn consists of
1ndcpond¢nt;1denticll systeas in each unit. Each
consists o;/;xhaust ducting from lower elevations
discharging to the environment through roof exhaust
fans. Air intake 13‘ through in the outside
walls. The system js classified as non-safety-related
(non-seismic Category 1, Quality Group D). The system
saintains an acceptable environment for personnel and
the non-essential equipment served during normal plant
operation. The system has no safety functions. The
system is separated from safety-related plant systems
and potentially radiocactive areas; therefore, failure of
the system will not compromise the operation of any
essential plant systems Or result in an unacceptable
relezse of radioactivity, and, thus, meets the
requirements of General Design Criterion 2, "Design
Bases for Protectton lgaﬁn;t Natural Phenomena,” aﬁd the
guidelines of Regulatory Guide 1.29, "geismic Design
Classification,” Position C.2. Conversely, the
requirements of General Design Criterion 60, "control of

]
Releases of Radioactive Materials to the Environment,”



and the guidelines of Regulatory Guide 1.140, “Design,
Testing, and Maintenance Criteria for Normal Ventilation
Exhaust System Air Filtration and Adsorption Units of
Light-Water-Cooled Nuclear Power Plants," are not

applicable.

Based on our review, we conclude that the Xﬁrbine
Building Mentilation SYstem meets the requirements of
General Design Criterion 2 with respect to the need for
protection against natural phenomena as its failure does
not affect safety systenm functions, or result in release
of radicactive material, and the guidelines of
Regulatory Guide 1.29 concerning its seismic

classification, and is, therefore, acceptable.



i j m
i j

Pump Room yentilation)

The engineered safety features ventilation is provided
by the diesel building ventilation system, the nuclear
service water pump structure ventilation systenm and

the auxiliary feedwater pump room ventilati}n system.
Those engineered safety features housed in the auxiliary
building, that is, the emergency core cooling pumps

and component cooling water pumps are ventilated

as discussed in Section 9.4.3 of this SER and are not
evaluated further in this section. The systems that
comprise the required safety features ventilation are
not required for control of releases cf radicactive
materials to the environment, and thus, the requirements
of General Design Criterion 60, "control of Releases

of Radioactive Materials to the Environment,” and the

guidelines of Regulatory Guides 1.52, "Design, Testing,

and Maintenance Criteria for Atmosphere Cleanup System
Air Filtration and Adsorption Units of Light-Water~

Cooled Nuclear Power Plants," and 1.140, "Design,




e Criteria for Normal Ventilaticen

Testing and Maintenanc

Exhaust System Air Filtration and Adsorption Units of

Light-Water-Cooled Nuclear Power Plants,” are not

applicable. These three systems are safety related

and are seismic Category I, Quality Group C.

The diesel building ventilation systenm is designed to

maintain a suitable environment for equipment operation

during normal and emergency operating modes when the

diesel is required and consists of a non-nuclear-safety

normal ventilation system and 23 seismic Category I,

Quality Group C, emergency ventilation system. The

normal ventilation system consists of a fan, heater,

filter and shutoff damper for each diesel generator

room and operates only . aring normal plant operation.
P
when an engineere

received the two associated diesel generatons in that

unit are actuated. This same actuation signal de-

energizes the normal ventilation systems fans for the

two associated diesel generators and actuates the

emergency ventilation system for those two diesel

generator rooms. The normal ventilation system fars

for the remaining two diesel generator rooms in the

other unit continue toO operate.

d safety features actuation signal is’




-The gmergency ventilation system consists of separate
ventilation subsystems for each diesel-generator room.
The system is housed in the seismic Category I, flood
and tornodd protected auxtlia}y'building. ALL the
outside air intakes are tornado missile protectecd.
(Refer to Sections 3.4l1 and 3.5.2 of this SER). Thus,
s+he requirements of General pesign Criterion 2, ""Design
Bases for Protection Against Natural Phenomena,"” and the
guidelines of Regulatory Guide 1.29, "Seismic Design
Classification" are met. The requirements of General
pesign Criterion S, "Sharing of Structures, Systems and
Components" are not applicable as notecd above.

The emergency ventilation subsystem for the diesel

f

building consists of two S0-percent-capacity trains
for each of the two diesel-generator enclosures for
each unit. Each train includes a birdscreen, an inlet
plenum, damper, fan and ductwork designed to withstand
an SSE and to mix recirzulated and outdoor air for
temperature control. ventilation is provided also to
the oil storage day tank which is within the diesel
building. Combustion air for the diesel-generators is
taken from a common plenum along with the normal

ventilation air. Refer to Section 9.5.8 of this SER

for discussion of the combustion air system.




Each diesel-generator emergency ventilation subsystem
is powered from the emergency (Class 1€) bus corres~
ponding to the diesel-generator it serves. Thus,
cperation of at least one diesel generator per unit is
assured in the event of a single failure in any system
component. However, the design does not meetl the
requirements of Gener;l Design Criterioné, "Environ-=
mental and Missile pesign Bases' and 17, "Electric
Power Systems," since the design does not comply with
the recommendations of NUREG/CR-0660 for assuring a
proper opera’. Ng environment for the diesel generator.
The ventilation air intakes are low to the ground,
thus air filters should be provided to avoid unaccept~
able dust accumulation on essential equipment within
the diesel enclosures. Further recirculation of
fexhaust gases into the ventilation air intake appears
possihble due 10 the proximity of the diesel generator
engine exhaust to the ventilatfon intake openings.
In addition, we cannot determine if the essential long
term fuel oil storage tanks which are located remotely
from the diesel generator building are buried or located
in an open pit. 1f tanks are in 2a pit, additional
information on the ventilation previded tn control oil

fumes, for prevention of potential fires is necessary.




These concerns have not been addressed previously and

the applicant.is requested to respond to them.

The nuclear service water pump structure ventilation
system 15 housed in the renotelf located nuclear ser~
vice water pump structure and is designed to maintain

a suitable operating eﬁvironment for the nuclear ser~
vice water pumps during all operating modes. It con~
sists of two 100 percent capacity subsystems for each
train of the service water system and is common for both
plant units, that is, each ventilation subsystem serves
service water system pump trains for both plant units.
Each ventilation train includes a birdscreen, campers,

vane axial fan and duct work. The system is seismic

Category 1, Quality Group C except for the non-essen~

tial maintenance $an. Temperature ijs controlled by
recirculation of the pump structure air with additional
outside air. A passive portion of the ductwork is com=
mon to both trains. Switchover between each 100 per~-
cent capacity subsystem is done manually. ALl essen~
tial fans, dampers, ductwork and supports are 4esigned
to withstand the safe shutdpwn earthquake. Essential
electrical components of each -rain required for ven-

tilation of the puilding during accident conditions are




connected to separate emergency Class 1€ standby power
supplies, thus, assuring system function in the event

of a single failure.

The nuclear service water pump structure ventilation
system is located completely within a seismic Category

1 structure and all e;sential components are protected
from toernado missile damage (refer to Sections 3.4.1
and 3.5.2 of this SER). The outside air intakes are
tornade missile protected. Thus, the requirements of
General Design Criteria 2 and S with respect tO protec~
tion against natural phenomena, sharing between units
and the guidelines of Regulatory Guide 1.29 with respect

to seismic classification are met.

The ventilation system for the auxiliary feedwater

pump rcoms is included in the auxiliary building venti-

Lation system discussed in Section 9.4.3 of this SER.

However, it is nct part of the safety related filter

exhaus* subsystem of the auxiliary building ventila~
tion system. As an engineared safety feature the

auxiliary feedwater pump rooms and controls must

The applicant has not

~eceivs assured ventilation.




indicated that a proper operating environment is main-

tained for the auxiliary feedwater pump on a loss of

ventilation due to failure of the non-seismic Category

1 Ggnfiltered auxiliary building exhaust system in acci-

dent conditions (including loss of cffsite power. This

concern has not been addressed previcusly and the appli-

cant is requested to respond.

Based on the above, we conclude the engineered safety’

features ventilatien ijs in conformance with the reguire=-

ments of General Design Criteria 2 and § as they relate

to protection against natural phenomena and shared

systems and the guidelines of Regulatory Guide 1.29

concerning seismic classification. However, we cannct

conclude that the system is in conformance with the

requirement of General besign Criteria L& and 17 for

+he diesel generator building ventilation systen and

the auxiliary feedwater pump room ventilaticn system as

they relate to assurance of the capability to maintain

a proper operating environment in view of the concerns

identified above. We will report resolution of our

concerns in a supplement to this SER.



10.3]Main Steam Supply System

The function of the main steam supply system is to convey steam
from the steam generators to the high=-pressure turbine and other
auxiliary equipment for power generation. The steam produced

in the four steam generators is conveyed in separate Lines from
the steam generators through the main steam isolation valves.

The four individual main steam Llines each contains one main steam
isolation valve (MSIV). The portions of the main steam Lines
outside the containment, jncluding the main steam jsolation valves,
the main steam safety valves and the atmospheric relief valves
are located in seismic Category 1, flood=-and tornado-protected
structures (main steam doghouses) (refer to Sections 3.4.1 and
3.5.2 of ihis SER) and are Quality Group 8 and seismic Category
1, therby satisfying the requirements of General Design Criterion
2, "Design Bases for Protection Against Natural Phenomena,'" and
the guidelines of Regulatory Guide 1.29, "Seismic Design Classi~-

fication."”

Main steam isolation is provided by a spring-loaded, air-piston
operated valve in each steam line Located just outside the con=<
tainment. The MSIVs automatically close on high or Low steam
line pressure or on a high=high containment pressure signal,
and can be operated from the main contr?l room or lLocal panels.
The main steam isolation valves are designed to close in Less

than five seconds and are also designed to stop steam flow fronm

either direction. A steam Tine break upstream or downstream



of the MSIVs coupled with an MSIV failure to close will not
result in the blowdown of more than one steam generator. In
the event of a steameline break upstreanm of an MSIV and a failure
of an MSIV to close on an unaffected steam generator, blowdown
of the unaffected steam generator through the break is prevented
by the closure of the MSIVs for the affected steam generator.
Blowdown through the turbine and condenser is prevented by closure
of the non-seismic Category I turbine stop valves and turbine
bypass valves which serve as an acceptable backup for this
accident in accordance with the guidelines of NUREG-0138, "Staff
piscussion of Fifteen Technical Issues Listed in Attachment to
November 3, 1976 memorandum from Director, NRR to NRR staff.”

>
One seismic Category I, Quality Group B, air piston oper>ted,
atmospheric relief valve is provided on each main steam Line up~
stream of the MSIV. Thesevalves will automatically operate toO
prevent Lifting of the lowest set safety valve during small pressure
transients. The valves also remove heat from the nuclear steam
supply system during periods when the main turbine or condenser
are not in service. The valves fail closed (safe position)
on Lass of air supply. The combined capacity of the power opera-
ted relief valves is sufficient to effect a S0 degree Fahrenheit

-~
per hour cocldown rate.

Twenty seismic Category I, GQuality Group 8, safety valves (five

on each main steam Line) are alsoc provided. The safety valves



have a combined capacity cf 105 percent of the total steam flow
at a pressure not exceeding 110 percent of the system design
pressure. The safety valves and atmospheric relief valves are
located outside containment and upstream of the MSIVs in the
seismic Category 1 doghouses between the steam tunnel and contain=
ment which are accessible areas. The main steam supply system is
fully tested and inspected before initial startup. However, the
applicant has not committed to providjﬁhe capability to coperate
the power-operated atmospheric relief valves-remotely from the
control room on a loss of offsite power condition. Further,

the applicant has not committed to perform a local operability
verification test if these valves are not controlable from the
control room following an SSE. These concerns are addressed in
@410.27. 'Thus, the design of the main steam supply system does
not meet the reguirements of General Design Criterion 34, "Resi-
dual Heat Removal," and the applicable guidelines of Branch
Technical Position RSB 5-1, "pesign Reguirements of the

Residual Heat Removal System.,"

The equipment reguired to ¢unction in corder to assure main steanm
isolation when called upon is protected against the effects of
high energy pipe breaks (refer to Section 3.6.1 of this SER).
This equipment is located in tornado-mi®sile protected structures
and is located such that it is unaffected by internal' ' generated
missiles (refer to Section 3.5.1.1 of this SER). Thus, the
requirements of General Design Criterion &, “Epvircnmental and

Missile Design Bases," and the guidelines of Regulatory Guide



1.117, "Tornado Design Classificaticen,™ and Branch Technical

Position ASB 3-1, "Protection Against Postulated Piping Failures

in Fluid Systems Outside Containment,” are satisfied. Protection tfahu#
low trajectory turbine missiles is discussed in Section 3.5.1&5

of this SER. There is no sharing between Units 1 and 2 of any

portion of the main steam supply system; thus, the requirements

of General Design Criterion S, "Sharing of Structures, Systems

and Components,' are not applicable;

Based on the above, we conclude that the main steam supply system
¢$rom the steam generators through the main steam isolation valves
meets the requirements of General besigr Criteria 2 and & with
respect to protection against natural phenomena, missiles and
environme;tat effects and the guidelines of Regulatory Guides
1.29, and 1.117 and Branch Technical Position ASB 3-1 relating

to the system's seismic and quality group classification, protec~
tion against high energy pipe breaks. However, we cannot conclude
that the reguirements of General Design Criterion 34 and the
guidelines of Branch Technical Position RSB 5-1 are met until
satisfactory resolution of our concern for loss of control room
operability of the power operated atmospheric relief valves
during a loss of offsite power and SSE as discussed above. We

-~
will report resolution of cur concern in a supplement to this SER.



10.4.5 Circulating Water System (Condenser Circulating Water

Sxstem)
The non—safet’letated (Quality Group D, non-seismic Category 1)

condenser circulating water system (CCW) supplies cooling water
to the main and feedwater pump turbine condensers to condense
turbine exhaust steam. This water is circulated to three parac
Llel mechanical draft cocoling ;aanna.per unit where heat is
rejected to the atmosphere. Circulating water from the cooling
tower basins is directed to the low-, intermediate~ and high-
pressure condensers in series. The feecdwater pump turbine
condensers are supplied cooling water by a parallel piping
system after the high-pressure condenser. fFour parallel conden=
ser circukating water pumps return the heated water to the cooling
towers. The condenser circulating water system is not required
to maintain the reactor in a safe shutdown condition or mitigate

the consegquences of accidents.

The applicant has analyzed the flooding consequences resulting
from failure of the circulating water system. Flooding of the
turbine and service buildings will occur. However, there is no
equipment essential to plant safety in either the turbine or
service buildings, and all penetraiions and passagways from the
turbine or service buildings to the aux?liary buildings which
house safety related equipment will be watertight to elevation
§76.0 feet. There are no other penetrations 10 safety related
plant areas from the turbin® and service buildings. The maximum

water lLevel due to a simultanecus failure of the CCW system on



both units and the subseguent draining of all water in the two
closed lLcop cooling systems back to their respective turbine
buildings results in a maximum water elevation of 575.4 feet.

The available storage volume in both turbine and service buildings
is 1,690,000 cubic feet. The VOLume of condenser cooling water
from both systems that could flood into the turbine and service
buildings is 1,340,000 cubic feet. Thus, flood water is contained
within nonessential plant areas, and therefore the requirements

of General Design Criterion 4, "gnvironmental and Missile Design

Bases'" are met.

Based on our review, we conclude that the condenser circulating
water system meets the requirements of General Design Criterion 4

4
with respect to protection against environmental effects (flooding)

on safety-related egquipment as jts faitlure does not compromise

plant safety, and is therefore, acceptable.



10.4.7 Condensate and Feedwater System (Condensate anc Feedwater

sttems)

The condensate and feedwater system provides feedwater from the
condenser to the steam generators and includes the piping and
components arranged in stages. Starting at the condenser hotwell,
the condensate passes through hotwell pumps, golishing demineralizers,
air ejector condensers, gland steam condenser, Low-pressure
heaters, condensate booster pumps, main feedwater pumps, high
pressure heaters and containment jsolation valves to the four
steam generators. The steam generators are the preheat type;
therefore, two separate feedwater connections are provided at

the steam generators: 3 tempering Lline connecticn which js located
on the upder part of the steam generator above the normal water
Level used during startup, shutdown, and lignt Load cocnditions,
and a preheat Line connection to the preheat section which is
located on the lower part of the steam generator, used only

during normal power operation.

The system serves no safety function (with the exception of con-
tainment isolation integriiy) and is, therefore, classified as
non-safety related (Quality Group D, non-seismic Category 5 4 1P
Adequate isolation is provided at connections between seismic
and non-seismic Category 1 systems, and:.thereforc, failure of

non-safety related portions of the condensate and feedwater system

will not affect safe plant shutdown.




The condensate and feedwater system is designed with features

to preclude the potential for damaging flow instabilities (water
hammer). The conditions necessary to produce water hammer

in the main feecdwater piping and/or steam generators must occur
simultaneously as either low steam generator temperature and
extremely lLow stean generator Level (below the level which ini=
tiates the auxiliary feedwater system) or low steam generator

temperature and low steam generator pressure.

Design features are incorporated to minimize the potential and
severity of any possible water hammer event. Loop seals in the
feedwater piping minimize the volume of possible steam voids in
the unLiksLy event that the steam generator water Level falls

below the main feedwater nozzle.

It should be noted that the Catawba preheat model steam
generator (westinghouse design) does not include a feedring
and therefore, the guidance in Branch Technical Position ASB 10-2

“pesign Guidelines for Water Hammers in Steam Generators with Top

feedring Designs," is not applicable.

However, our evaluation of the Catawba preheat model steam generator
for water hammer potential indicates th:E the applicant should
perform a plant specific verification test as indicated in our
0410.29 to demonstrate that no damaging water hammer will occur.

It ‘s our position that the“applicant perform this precperational

test using the standard plant operating procecdures to demonstrate



the ability to transfer main feedwater flow from the top feed
nozzle to the main feed noczl1}ith0ut unacceptable water hammer

as recommended in NUREGF/CR-1606, "An Evaluation of Condensation
Induced Water Hammer in Preheat Steam Generators." Preoperational
testing of the auxiliary feedwater system (AFWS) will verify

t+hat no unacceptable water hammer occurs on automatic initiation

of AFWS.

Based on the above, we conclude that the safety-related portion
of the condensate and feedwater system meets the requirements

of General Design Criteria 2, 44, 45 and 46 with respect to its
protection against natural phenomena, missiles and envircnmental
effects, 9ecay heat removal function, in-service inspection and
testing, and the guidelines of Regulatory Guide 1.29 with
respect to its seismic classification. However, the applicant
has not committed to perform verification testing with respect
to prevention of damaging water hammer in accordance with the
recommendations of NUREG/CR-1606, and the system is, therefore,

unacceptable. We will report resoclution of our concern in a

supplement to this SER.



10.4.9

Auxiliary Feedwater System

We reviewed the auxiliary feedwater 3ystenm (AFWS)

against the specific acceptance criteria of Standard

Review Plan (SRP) Section 10.4.9 as follows:

General Design Criterion 2, "Design Bases for
Protection Against Natural Phencmena,” as related to
structures housing the system and the system jtself
being capabls of withstanding the effects of
earthquakes. Acceptability is based on meeting
position C.1 of Regulatory Guide 1.29, "Seismic
Design Classification,” for safety-related portions,

and position C.2 for non-safety-related portions.

General Design Criterion 4, " Environmental and
Missile Design Bases," with respect 1O structures
housing the system and the system jtself being
capable of withstanding the effects of external
uissilei and internally generated missiles, pipe
whip, and jet impingement forces associated with
pipe breaks. The basis for acceptance for meeting

this criterion is set for&h in the SRP Section 33

and 3.6 series.
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General Design Criterion s, "Sharing of Structures,
Systems and Components,' as related to the
capability of shared systems and components
important to safety to perform required safety

functions.

General Design Criterion 19, "control Room," as
related to the design capability of system
jnstrumentation and controls for prompt hot shutdown
of the reactor and potential capability for
subseguent cold shutdown. Acceptance is based on
meeting Branch Technical Position RSB 5-1, "Design
Reguirements of the Residual Heat Removal System,"”
with regard to cold shutdown $rom the control room

using only safety-grade equipment.

General Design Criteria 34, "Decay Heat Removal,"

and 44, "Cooling Water," to assure:

a. The capability to transfer heat Loads from the
reactor system to 23 heat sink under both normal

operating and accide * conditions.

b. Redundancy of components SO that under accident
conditions the safet;~*unction can be performed
assuming a single active component failure.
(This may be coincident with the loss of offsite

power for‘certain events.) Branch Technical



Aupunsenpl

Position ASB 10-1, "Design Guidelines for
Auxiliary Feedwater System Pump Drive and Power
Supply Diversity for Pressurized Water
Reactors,"” as it relates to AFWS pump drive and

power supply diversity shall be used in meeting

these criteria.

c. The capability to ijsolate components,
subsystems, or piping if required so that the

system safety function will be maintained.

In meeting these criteria, the recommendations of
NUREG-0611, "Generic Evaluation of feecdwater
Transients and Small Break Loss-of-Coolant Accidents
in Westinghouse-Designed Operating Plants," and
NUREG-0635, "Generic Evaluation of Feedwater
Transients and Small Break Loss-of-Coolant Accidents
in Combustion Engineering=Designed Operating
Plants,"” shall also be met. AN acceptable AFWS
should have an unreliability in the range of 10-4 to
’Q:i per demand based on an analysis using methods
and data presented in NUREG-0611 and NUREG-0635.
Compensating factors such as other methods of
accomplishing the safety functions of the AFWS or
other reliable methods fo?‘cooling the reactor core
during abnormal conditions may be considered to

justify a larger unavailability of the AFWS.

-



6. General Design Criterion 45, "Inspection of Cooling
Wwater System," as related to design provisions made
to permit periodic in service inspection of system

components and equipment.

7. General Design Criterion 46, "Testing of Cooling
Wwater System,”" as related to design provisions made
to permit appropriate functional testing of the
system and compcnents to assure structural integrity
and leak-tightness, operability and performance of
active components, and capability of the integrated
system to function as intended during nermal,
shutdown, and accident conditions. In meeting this
criterion, the technical specifications should
specify that the monthly AFWS pump test shall be
performed on a staggered test basis to reduce the
Likelihood of leaving more than one pump in a test

mode following the tests.

The following evaluation discusses the implementation of
the above acceptance criteria and follows the format of
the Review Procedures identified in SRP Section 10.4.9

(NUREG-0800). This evaluation also incorporates our

review of the applicant’s response to iten @II.E.1.1,

-~
“Auxiliary Feedwater System Reliability," of NUREG=-0737,

“clLarification of TMI-Action Plan Requirements.”" This



includes:

1.' An evaluation against the deterministic criteria of
the Standard Review Plan.

2. An evaluation against the generic recommendations of
NUREG-0611 and 0635.

3., The evaluation of system reliability based on the
applicant’'s reliability study.

4. An evaluation of the design basis for the flow

capability for the system.

includes an evaluation against the systematic

criteria o tandard Review PL 7 evaluation

against the generic recg ijons of NUREG-0&11 and

NUREG-0635, eva

The AFWS is designed tc supply an indeperndent source
©Of water to the steam generator in the event of a loss
of main feedwater supply. The system consists of

three redundant, safety-related essential trains each
Ww.th its own pump. TwoO full=-capacity (500 gpm each)
motor-driven pumps are powered from two Fepara:e trains
of emergency on-site electrical power, each normally
supplying feedwater to 2a seg:rate pair of the four
steam generators. Additionally 1000-gpm turbine=-driven

pump which supplies feedwater normally to steam



generators ijs driven from steam contained in either
of the two steanm generators being fed by this pump.
ALL AFWS pumps can be valvei to supply feedwater tO
any of the four steam generators. only one of these
three pumps is necessary to supply the minimum total
feedwater requirements tO at least two intact steanm
generators in order to ensure safe shutdown. The
AFWS water supply is normaily provided by three non-<
safety-related sources of condensate-quality water.
These are: &1) the auxiliary feedwater condensate
storage—ewtky (2) the upper surge tanks and (3) the
condenser hotwell. The essential safety-related
source of water for the AFWS is the standby nuclear
service uff;r pond. AN additional non-safety-related
yater source exists in the buried piping of the con=
denser circulating water system and is included as
part of the stafdby shutdown system. With the excep~
tion of the auxiliary feedwater storage tank and the
common standby nuclear service water pond, the AFWS
ijs not shared between units and, therefore, the
requirements of General Design Criterion 5, "Sharing
of Structures, Systems and Components,' are not appli-
cable. Gharing of these Jater sources is discussed in

sections 9.2.6 and 9.2.1 of this SER.
-~




We have reviewed the AFWS design in order to verify

its acceptability Wwith respect to jts classification

and operating characteristics.

Minimug performance requirements for the Ag
have been identified and are found not suffi-
cient for the various functions of the system.
This is discussed in more detail in the

following section of the SER.

Adequate isolation of essential portions of the
AFWS from non-essential portions and from other
non-essential systems is included in the system
design. Seismic}fategoryfl electrically
operated control-room-actuated isolation valves
anu check valves are provided on the non-safety~-
related auxiliary feedwater condensate storage
tank, upper surge tank and condenser hotwell
supply lines to the header supplying the AFWS
pumps upstream of the connection from the
essential nuclear service water system. A
seismic ;ategory I check valve is provided in
the common line from all three non-seismig/

-
similarly, seismic)]ategornfx, electrically

/(itegory-l condensate-quality feedwater sources.

operated jsolation valves and a check valve are

provide{ in the non—seismicftategory/l feedwater

supply in the buried gandenser cirgulating water



system piping. These valves will prevent flow
loss in the event of a failure of any of these
non-seismic Category I tanks or pipes. The
essential AFWS Llines to each steam generator
connect to the non-essential main feedwater
bypass feed and main feedwater tempering feed
Lines through seismic Category g fail=closed
isolation valves and check valves. These valves
close automatically on receipt of a safety~
injection signal. Other points of interface
with non-essential systems are the auxiliary
feedwater pump discharge lines to the upper
surge tank which are provided for minimum flow
and testing purposes. Seismic -Category 1 self-
contained automatic recirculation valves or

orifices are provided to assure individual pump

minirum flow and loss of flow in the event of
downstream pipe failure. Interfaces with the
]‘em‘cal /ddition /ystem are provided with
seismic Category I normally closed manual valves
and check valves. The above features provide

sufficient ijsolation to assure that system

function is not impaired in the event of failure

of a non-essential component. Therefore, we

~
conclude that the AFWS meets the isolation require~
of General Design Criteria 2 and 44 and

ments

the guidelines of Position C.2 of Regulatory

Guide 1.29



Ce

Essential portions of the AFWS are designed toO
seismic Category I, and Quality Group €
requirements with the excepticn of the portions
of the main feedwater bypass feed, main feedwater
tempering flow, chemical addition and auxiliary
feedwater Line in the doghouse structure area as
they combine to penetrate containment. These
portions form the containment penetration and
jsolation and are seismic Category I, Quality

Group B.

However, the appLicant/ indicates (Fig. 10.3.2-¢,
note 24) that the turbine drive for the turbine
driven AFW pump is not ASME Boiler and Pressure
Vessel Code, Section 111, Class 3 and seismic
Category 1. This applies also to the stop and
csntrol steam valves to the turbine. It is our
position that this component be qualified to func-
tion during the SSE. This concern has not been
previously addressed. Therefore, we conclude
that the AFWS does not meet the requirements of
General Design Criteria 2 and the guidelines of
Regulatory Guide 1.29 with respect tO jts seismic

classification.



Provisions for AFWS testing and inspec;ion are
included in the design. Each essential AFWS
pump is equipped with a recirculation line to
the upper surge tank for periodic functional

testing purposes.

A continuous recirculation during pump operation
ijs provided through . fixed orifice and local
realignment of valves is required for periodic
performance testing. "‘owever,.w”ains are coer-
able wien one is being testec. Pericocdic sur~=
veillance testing 6f the essential pumps and
+heir associated flow trains is identified in the
plant Technical specifications subsection 3.7.1.2
which statedthat an inoperable AFWS pump will

be restored to operable status within 72 hours

or the plant will be saken into a hot shutdewn
condition within six hnurs. The AFWS is tested
each month for pump capacity and valve position~
ing and each 18 months for automatic start-up
capability. However, the applicant's respcnse

to Recommendation GS-6 of NUREG-0611 is not satis~-
factory with respect to flow path verification
testing. We require Eiat the applicant revise
plant technical specifications to incorporate

an AFW flow péth verification test where water

is pumped from the primary water source to the

steam gengrators before startup after any cold



shutdown of 30 days or longer. Therefore, we
cannot conclude that the AFWS meets the require-
ments of General Design Criterion 46 and the
recommendations of NUREG-0611 with respect to
functional testing. The AFWS components are
located in areas that are accessible during nor-
mal plant operation to permit periodic in-ser-
vice inspection. The applicant has committed

to provide a second (independent) operator
verification of proper AFWS valve position
following restoratio" of an AFWS train to ser-
vice after periodic testing or maintenance.
Therefore, we conclude that the AFWS meets the
requirements of General Design Criterion 45

and the recommencations of NUREG-0611 regarding

4 provisions for in-service inspection.

2. We have reviewed the AFWS design for protection
against the effects of natural phencmena, pipe
breaks or cracks in fluid systems outside
containment, single system component failures, loss

of an onsite motive power source, or loss of offsite

power.,




ALl essential AFWS components are located in
seismic Category I structures. Protection
against failure of nonfseismic{CategoryIT plant
features is provided. Failure of non-seismis/
Category- 1 systems, components or structures
wiil not adversely affect AFWS function as
adequate isolation or separation is provided.
In the event of failure of the non-seismicr
Category I condensate-quality water sources and
the buried piping of :;e condenser circulating

water system, ?‘; transfer to the seismic=

Category/l nuclear service water system )

occurs automatically en low suction 2ressure.
However, we reguire the applicant to commit to
perform a test of this feature in order to assure
adequate suction is available to prevent AFW pump
“+r

damage during the espgmter, In addition, the
applicant should verify that air=binding of the
AFWS pumps does not occur prior to transferring
pump suction supply from condensate-guality water

sources (auxiliary feedwater condensate hotwell)

-~
to the essential nuclear service water system on

failure of any of these non-safety-related sources.



Therefore, we cannot conc.ude that the essential por-
tions of the AFWS are adequately protected from earth-
quakes. We can not conclude tha* the reguirements of
General Design Criterion 2 and recommendaticns of NUREG-
0611 are met pending satisfactory responses to our
concerns regarding indication of loss of nermal auxiliary
feedwater supply, and air-binding of AFWS pumps .
Protection against missiles, tornadoes and floods is
provided. Essential portions of the AFWS are located

in the tornade-missile- and flood-proof auxiliary
building doghouse and nuclear service water pump house.
AlLlL AFWS components are located above cdesign flood level.
The non-essential cendensate-guality water sources are
located in the service and turbine buildings and are

not tornado-missile-protected. Automatic transfer of
fFW pump suction is provided in the event of failure

of the three due tO tornado missiles as well as earth-
quakes identified above. Thus, an AFWS water supply

is assured. Each essential AFWS pump is located in

a separate area within the auxiliary building, which

is provided with adeguate drainage and provices pro-
tection against internally generated missiles. (Refer

to Sections 3.4.1, 3.5.1.1 and 3.5.2 of this



report for further discussion.) gnvironmental
qualification of AFWS components is discuss;d in
section 3.11 of this report. Therefore, we
conclude that the ess?ﬁtial portions of the AFWS
are protected from floods, tornadoes, and
missiles and meet the requirements of General
Design Criteria 2 and 4 and the recommendations
of NUREG=-0611 subject to the automatic suction

supply transfer test previously mentioned.

The AFWS trains are not used during start=up

and shutcdown; therefore, they are not designed
as high-energy lines. Protection against
soderate-energy pipe cracks in the AFWS is pro=
vided by separation and redundancy of equipment.
Essential portions of the AFWS are separated
from the effects of high= and moderate-energy
line breaks in other systems. These include

the effects of pipe whip, jet impingement and

flooding. High=energy piping systems are not

located in the area of essential AFWS components.
Therefore, we conclude that the essential portions
of the AFWS are prote;?ed against the effects of
pipe whip, jet impingement and flooding associated
with pice breaks and meet the requirements of

General Design Criterion 4 with respect to pipe

breaks outside containment. Protection against




the effects of pipe breaks js discussed further in
this SER under section 3.6.1. Environmental quali=-
fication of AFWS components with respect to pipe breaks

is discussed in Section 3.11 of this SER.

The essential AFWS trains can function

automatically as required in the event of a loss

of offsite power. The heat transfer path from

the steam generators under this condition is to

the atmosphere via the atmospheric relief

valves. (Refer to section 10.3.1 of this SER

for further discussion.) The essential turbine driven
puro functions incdenendently cn an¥ cffsitcAC power

as discussed subsecuently in this CZ® sectian and this

is not affected by a loss of offsite power. Power for
the motor-driven pumps is normally provided by the station
auxiliary power system. Each motor=driven pump is pro-
vided emergency power ¢rom one of the two onsite emer=
gency diesel-generators. The power supply train for

each pymp is physically separated from that of the other
pump . priving steam for the turbine=-driven pump is
provided from either the B ol_c steam generator main steam
lines upstream of the main steanm isolation valves and

ijs discharged to the atmosphere from the turbine. Each
steam supply Line is provided\Qith an air pis&on-operated
valve that opens on 3 signal to start the turbine-driven
pump. Redundant control systems are provided to assure
opening of each valve on a turbine=-driven pump start

signal'. Any power or air failure will result in the

valve failing open. A check valve 1s provided in each



steam supplyvto prevent flow reversal. Each auxiliary
feedwater pump discharge line is provided with a
normally open motor operated isolation valve, a nor-
mally open air operated fail open flow control valve
and a check valve in individual feedlines to each steam
generator. The discharge from each AFW also has a loop
for full flow pump testing. Self-contained automatic

recirculation valves are provided to assure individual

pump minimum flow when needed during operaticn. These

pump recirculation valves‘are self-regulating self-

contained control valves.

Therefore, we conclude that reguirements of General
Design Criteria 34 and 44 and the recommendations of
NUREG-0611 with respect to the AFWS ability to transfer
decay heat from the reactor coolant system under 23

loss of offsite power are satisfied.

The AFWS is designed to accommodate a single
failure in any active system component without

loss of function. Thg essential portion of the
AFWS consists of three redundant, 100X%-capacity

trains. ALl three trains are :apable.of

supplying any steam generatog. The trains are



powered from separate and diverse sources. The
essential AFWS pumps are provided with three suction
supply connections tO the condensate-quality sources
through separate normally open electrically operated
valves. The essential supply of nuclear service water
system is redundant from two drains, each provided
with motor operated, normally closed valves. Thus,
adequate feedwater js assured to twWO steam generators
in the event of a postulated design basis accident
concurrent with 2 single failure. pdequate ijsolation
is provided for all essential portions of the AFWS
from non-essential portions and systems (see Item 10
above). Therefore, We conclude that the AFWS meets
the requirements of General Design Criteria 34 and &4

and the recommendations of NUREG=0611 with respect tu

single failure.

Adequate auxiliary feedwater flow is assured to

the steam generators in the event of the loss of
offsite and all emergency pnsite ac power by relying
upon the safety-related turbine-driven pump |
subsystem which can p:;forn jts safety function
independent of ac power. Loss of all ac power

will not adversely affect the position of motor-

operated valves in the turnge—driven pump



subsystem, A'l electrically opersted valves in the

normal! turbine=driven pump discharge path to B and C
steam generators are normally cpen and fail as is on
loss of ac power, The motor-operated turbine=-driven
pump suction isolation valve and hotwell source iso~-
lation valve are normally open and fail as is on loss
of all ac power. The moctor-operated supply valves
from the condenser circulating water system are
supplied dc power from the standby shutdown facility,
patteries. Therefore, we conclude that the AFWS meets
the reauirements of General Design Criteria 34 and 44
and the guidelines of BTP ASB 10-1 and recommendations

of NUREG-0611 with rezard to AFWS power diversity.

The motor-driven pumps will automatically start
and provide the minimum required feedwater flow
within one minute following any of these
conditions:

~
1. Two=-out-of-four low=low level alarms in any

one of the four steanm generators

2. Loss of both main feedwater pumps

3, 1Initiation of the safety injection signal




4. Loss of station normal auxiliary electric (offsite)

power.

The turbine driven pump will automatically start
and provide the minimum required feedwater flow
within one minute following either of these condi=

tions:

1. Two out of four low=low Llevel alarms in any

two of the four steanm generators,

2. Loss of station nérmal auxiliary electric power.

Flow of auxiliary feedwater to each stear generator
is monitored and controlled manually from the control

room.

fFurther discussion of automatic AFWS initiation and
flow indication including compliance with the
recommendations of Item I11.E.1.2 of NUREG-0737 is
contained in Section 7.3 of this SER. Manual capa-
bility to initiate and cont:gl the AFWS pumps/valves
and isolate AFWS train is provided in the control

room. This capability s also provided at the Local



auxiliary shutdown panel. In addition, the standby
shutdown facility provides complete operating capability
for the turbine driven pump using water from the buried,
piping of the condenser circulating water system.

Local manual control at the individual components is
also available. Therefore, we conclude that the AFWS
provides adequate instrumentation and control.for

prompt initiation of a shutdown using safety related
equipment in accordance with the requirements of

General Design Criterion 19 and the guidelines of BTP

RSB 5-1 and the recommendatio 5 of NUREG-0611.

The applicant has described the design of the AFWS

to prevent excessive pump runout following a main
steam or feedwater Line break (steanm generator depressuri-
zation and still maintain 2 minimum AFWS flow to at
least two intact steam generators. Certain automatic
ijsolation functions are provided in the event of a
steam generator depressurization. Operator action
is not reguired for a minimum of 30 minutes following
such an event. fFurther the cdesign of the AFWS flow
control valves includes travel stops set at a pre~
determined position to prov:;c pump runout protection

and optimize system resistance for various accidents.

We are unable to verify that the automatic isolation



features and valve travel stops will not adversely
affect the capability of the AFWS to deliver required
$low when considering AFWS :onponent‘fnilures during
the more probable occurnance uych as feedwater tran<
;ients or Loss of offsite power. The applicant should

address this concern in order to assure maximum AFWS

reliability in accordance with NUREG-0611 Criteria.

AFWS flow is not throttled to avoid the occurreance

of water hammer as system design provisions minimize
the possibility of such a condition. We cannct
conclude that the AFWS meets the reguirements of
General Design Criteria 34 and 44 with respect to

jts ability to transfer heat under accident conditions
and provide isolation to assure system function as
described above. We conclude that the system meets

the recommendations of NUREG-0611 concerning throttliing

for water hammer prevention.

Each AFWS pump is designed to provide 100% of the
flow necessary for residual heat removal over the
entire range of accidents in accordance with conser=
vatisms assumed in the acci:;nt analysis. A minimum
of 200,000 gallens of water is reserved by Technical

Specification contained in the upper surge tank,

condenser hot well and suxiliary feedwater condensate

storage tank. This volume assures a cooldown of the



reactor coolant system to the shutdown cooling
system cut in temperature. An additional long ternm
backup source of AFWS supply is provided bq‘he

safety related nuclear service water system,

The turbine driven AFW pump can also be supplied
Cix . ﬁ
from the condenser SoLubalamy Mter system to meet
postulated fire and sabotage events. However,
the applicant has not provided redundant level
indicators on the primary water sources.as recommended
in NUREG=-0611. We require the applicant to provide
Alhould Proyide
this feature. Also the applicant procedures as guidance
N
for the cperator for transfrring AFWS water supply
to the backup sources in accordance with NUREG-0611
reamendations.
f
Therefore we cannot conclude that the AFWS meets the
decay heat removal require. v.nts of General Design

Criteria 34 and 44 and the recommendations of

NUREG-0611.

3. The generic recommendations of NUREG-0611 as they
relate to improvements in A?bs design, procedures and
technical specifications have been discussed in the

,1‘;% —pretedsad paragraphs. The applicant has committed
to perform a 48 hour endurance test on each AFW

Pump prior to initial fuel loads. This commitment is

acceptable.



4. By letter dated October 12, 1981, the applicant has
submitted an auxiliary feedwater system reliability
analysis in accordance with Enclosure 1 of the March
10, 1980 generic NRC letter camzerning Item II.E.1.1
of NUREG=0737. Our review of this analysis is not
yet compiete, and thus the requirements of General
Design Criteria 34 and 44 concerning the reliability
of decay heat removal systems are not satisfied.

We will report on conclusions of the study in a

supplement to this SER.

5. We have reviewed the applicanJ; response to the staff
request in Enclosure 2 of the letter dated March
10, 1980 regarding the design basis for the AFWS
flow reguirements. We conclude that the applicant@

design basis for AFWS flow regquirements is acceptable.

Based upon our review, we conclude that the auxiliary
feedwater system meets the requirements of General Design
Criteria 4, 5, 19 and 44 with respect to protection again?k'
missiles and environmental effects, shared systems and
operational capability from the\fontroL room, and inspec~
tion inservice and the guidelines of Branch Technical
Positions ASB 10-' and RSB S5=1 concerning power diversity
and design of decay heat removal systems are met.

However, we cannot conclude that the AFWS fully conforms

to the requirmeents of General Design criteria 2, 34, 44



and 46 concerning protection against natural phenomena,
decay heat and cooling water capability and function testi
3 Cowadle |- 11 CaNL UMV M T & cl..:a;g,c‘tm
and the guideline of recommendations of NUREG-0611,
~ LV

concerning generic improvements of the AFWS design,

procedures and technical specifications and AFWS relia-

bility pending satisfact01§resolution of the above identi=

fied cuncerns. We will report resolutions:of our concerns

in a supplement tO this SER.



ENCLOSURE 2

SAFETY EVALUATION REPORT

Catawba Nuclear Stations, Units 1 8 2
Qperations Phase Quality Assurance Program

17 Quality Assurance

17.1 General
The description of the guality assurance (QA) program for the operations
phase of the Catawba Nuclear Station, Units 1 & 2 is contained in
Section 17.2 of the FSAR which includes a reference to the Duke Power
Company topical report entitled "Quality Assurance Program Duke 1-A."
Our evaluation of this QA program is based on a review of this
information and discussions with representatives from Duke Power
Company (Duke). We assessed Duke's QA program for the éperations
phase to determine if it complies with the requirements of 10 CFR S0,
Appendix B, "Quality Assurance Criteria for Nuclear Power Plants and
Fuel Reprocessing Plants." the applicable QA-related Regulatory Guides
listed in Table 1, and the Standard Review Plan, Section 17.2, Rev. 1/

dated February 1979, "Quality Assurance During the Operations Phase.”

Since this review effort, the Standard Review Plan was updated to
Revision 2. An additional review, conducted to determine the extent
to which the Duke QA program meets Revision 2, shows that the GA
program complies with Revision 2 of the Standard Review Plan except

for the following controls to which no clear commitment is provided.

The program does not specify:



2.

r

Criteria for determining the size of the QA organization including

the inspection &taff (Ref. SRP 17.1, item 1AS5);

That .designated QA individuals are involved in day=-to-day plant
activities important to safety (i.e., the QA organization routinely
attends and participates in daily plant work schedule and status
meetings to assure they are kept abreast of day=to—day work
assignments throughout the plant and that there is adequate QA
éoveﬁage relative to procedural and inspection controls, acceptance
criterias and QA staffing and qualification of personnel to carry

out QA assignments) (Ref. SRP 17.1, item 186);

That the QA organization reviews and documents concurrence with

quality-related procsdures (Ref. SRP 17.1, item 281b);

That the QA organization participates early in the QA program
definition stage to determine and identify the extent QA controls
are to be applied to specific structuress, systems, and components.
This effort involves applying a defined graded approach to certain
structures, systems, and components in accordance with their
importance to safety and affects such disciplines as design,
procurement, document controls inspection tests, special processess
records, audits, and others described in 10 CFR Part 50, Appendix

B (Ref. SRP 17.1, item 2B3 partial);

That procedures are established and described requiring a documented



7.

check to verify the dimensional accuracy and corpleteness of design

drawings and specifications (Ref. SRP 17.1, itenm 351);

That procedures are established and described requiring that design
drawings and specifications be reviewed by the QA organization to
assure that the documents are prepareds reviewed, and approved in
accordance with company procedures and that the documents contain
the necessary quality assurance requirements such as inspeétion

and test requirements, acceptance reguirements, and the extent of

documenting inspection and test results (Ref. SRP 17.1, item 3E2);

That for commercial "off-the-shel f'" items where specific quality
assurance controls appropriate for nuclear applications cannot be
imposed in a practicable manner, special quality verification
requirements shall be established and described to provide the
necessary assurance of an acceptable item by the purchaser (Ref.

SRP 17.1, item 7B4); and

That program procedures provide criteria for determining the
accuracy requirements of inspection equipment and criteria for
determining when inspections are required or define how and when
inspections are performed. The QA organization participates in

the above functions (Ref. SRP 17.1, item 10A partial).

The above quality assurance controls generally provide for increased

involvement of the QA organization in certain gquality-related

activitiess, and increased emphasis on the need for proceduress

documentations and requirements for other quality-related activities.



As such, we believe that adequate quality assurance controls in
these areas are already included in the QA program for the Catawba
Nuclear Stations Units 1 & 2, and that the above listed items
described in the SRP, Revision 2, need not be mandatory at this

time.

17.2 Organization

The structure of the organization responsible for the operation of the
Catawba Nuclear Stations and for the establishment and implementation

of the operations phase quality assurance program is shown in Figure
17-1. The President has overall responsibility for plannings designs
constructions, and operation of the company's generation and transmission
facilities. The Senior Vice-President, Engineering & Constructions, who
reports directly to the Presidents is responsible for the company's
engineerings cpnstruction: and quality assurance activities. The

Senio~ Vice-President, Production and Transmissions who is responsible
for directing the operation of the company's generation and transmission

facilitiess, also reports directly to the President.

The Corporate Quality Assurance Manager, who reports directly to the
Senior Vice-President, Engineering & Construction, directs the Quality
Assurance Department and has the sole respensit ility for implementing

and executing quality assurance policies, goalss and objectives.

The Quality Assurance Department is responsible for all quality assurance
activities related to Duke Power Company nuclear stationss including
quality assurance for the operations phase of the Catawba Nuclear Station.

Duke Power Company has committed that the Corporate Quality Assurance



Manager is independent of influences and responsibilities for schedules
and costse. The'organization chart'of the Quality Asshrance'bepartment
is presented in Figure 17-2. Quality Assurance Department personnel
are organizationally separate and independent from those persons
responsible for performing engineerings constructions operationals

and procurement activities.

Quality assurance personnel have the freedom and responsibility to
identify quality problems; to initiater reccmmends, or provide solutions;
and to verify and report directly to management the implementation of
such solutions. These perconnel have written autherity and responsibility
to stop work when the continuance of work would produce results adverse
to quality. A resident Senior Quality Assurance Engineer, who reports
to the Corporate Quality Assurance Manager through the Quality Assurance
Manager, Opsrations, is assigned to the Catawba Nuclear Station. The
resident Senior Quality Assurance Engineer is responsible for all
Quality Assurance Department activities at the Catawba Nuclear Station.
He is supported by quality assurance engineers and technicians and

by a quality control staff.

Specific .esponsibilities of the Quality Assurance Department with
regard to nuclear station operational activities are jdentified in
the aforementioned topical report on quality assurance. In generals
the Quality Assurance Department performs checking, auditings and
inspecting functions to verify that activities have been correctly

performed. The corporate organizational structure of the Duke Power



Company is such that the individuals performing such verifications are
independent of the personnel directly responsible for performing the .

activities being checkeds inspectedr, or audited.

The Catawba Nuclear Station Manager reports to the Vice-President.,
Steam P}oduction through the Managers Nuclear Productions, as shown in
Figure 17-3. The Catawba Nuclear Station Manager is directly
responsible for the safe operation of the facility, and directs the
actiQitiés of the station organizations as shown typically in Figure

17-‘. .

Activities affecting the operational quality assurance program and
department interfaces, including the quality of nuclear safety-related
structuress, systems, and components are performed by or under the
cognizance of the Steam Production Department and the Quality Assurance
Department. If a disagreement arises between members of these departments.,
resolution is sought at successively higher levels of management, as

necessary, up to and including the President.

17.3 QA Program

In addition to descriptive material contained in the Duke Power Company
topical report on quality assurancer the operations phase of the quality
assurance program is detailed in company procedures. A summary of the
topics addressed in these procedures and their relationship to the
quality assurance requirements of Appendix B to 10 CFR Part SO is

presented in the topical report.



Procedures and work instructions necessary to implement the requirements
of the operatiohs phase program are developed by the 6rganiiation
responsible for the activity. Lower tier procedures and instructions
are contained in manualss, station procedures and directivess
administrative instructions and/or other documents. Onsite
implementation of procedures and work instructions is the responsibility
of the Catawba Nuclear Station Manager. Quality Assurance Department
personne ' verify that the procedures are followed by means of inspectionss
audits, and other surveillance. Procedures for such inspections, auditss
surveillance are developed, approveds and implemented by the Quality

Assurance Department.

Inspections are performed using preplanned checklists in accordance
Wwith written and approved inspection plans. The gualifications of
inspectors and their current status to conduct inspections, tests, and
examinations are based on applicable codess, standards, and Duke Power

Company trai~ing programs.

The guality assurance organization is responsible for the content

and control of the audit program. Audits are performed in accordance
with written procedures or checklists by appropriately traingd quality
assurance personnel not having direct responsibility in the area being
audited. The audit activities described in the topical report are
conducted at least annually, or on a more frequent basis as determined
by the quality assurance organization. These include an objective

evaluation of quality assurance practices, procedures and instructions;



work areas, activitiess processess, and items; effectiv2ness of
implementation of the quality assurance program; and compliance with

policy directives.

The quality assurance program requires both documentation of audit

results and formal notification of the audit findings to the Quality
Assurance Manager and to management of the audited function. Audit
findings, which indicate quality trends and the effectiveness of the
qual1ty assurance program., are also reported to the Senior Vice-President.,
Engineering and Construction. Management for the area audited implements
any corrective action needed. Follow-up audits are performed to
determine that nonconformances are effectively correcteds, and that

the corrective action precludes repetitive occurrences.

An indoctrination and training program is established to assure that
persons involved in quality-related activities are knowledgeable in

qual ity assurance instructions and requirements, and demonstrate a high
level of competence and skill in the performance of their quality-related
activities. A program for retraining of such persons is provided to

assure maintenance of their proficiency.

17.4 Conclusion

Based on our detailed review and evaluation of the quality assurance
program description contained in Section 17 of the Final Safety Analysis
Report for the Catawba Nuclear Station and the topical report referenced

thereins, we conclude that the quality assurance program for operations



is acceptable with the exception that certain additional information
and clarifications may be necessary regarding the List of items that
are under the control of the QA program. This list of items has been
identified in the Final Safety Analysis Report and is undergoing review
by NRR technical review branches (inputs are still needed from CSB and
the Hydrologic Engineering Section of HGEB as of 3/26/82). At the
completion of this reviews additional information may be required from

the Duke Power Company. This SER will be amended to reflect subsequent

FSAR action.



TABLE 17.1

REGULATORY GUIDANCE APPLICABLE TO QUALITY ASSURANCE PROGRAM

Pagulatory Guide 1.8-Rev. 1, "Personnel Selection and Training.”

Regulatory Guide 1.30, August 1972, "Quality Assurance Requirements for
the Installation, Inspection, and Testing of Instrumentation and

Electrical Equipment."”

Regulatory;Guide 1.33-Rev. 2, "Quality Assurance Program Requirements

‘(Ooeration).?

Regulatory Guide 1.37, March 1973, "Quality Assurance Requirements for
Cleaning of Fluid Systems and Associated Components of Water—Cooled

Nuclear Power Plants."”

Regulatory Guide 1.38-Rev. 2, "Quality Assurance Requirements for
Packagings Shippings Receivings Storages and Handling of Items for

Water-Cooled Nuclear Power Plants."

Regulatory Guide 1.39-Rev. 2, "Housekeeping Requirements for Water-Cooled

Nuclear Power Plants."”

Regulatory Guide 1.58-Rev. 1, "Qualification of Nuclear Power Plant

Inspections Examinations and Testing Personnel."”



8. Regulatory Guide 1.64=Rev. 2~ "Quality Assurance Requirements for the

Design of Nuclear Power Plants.”

9. Regulatory Guide 1.74, February 1974, "Quality Assurance Terms and

Definitions."

10. Regulatory Guide 1.88-Rev. 2, "Collection, Storages and Maintenance of

Nuclear Power Plant Quality Assurarce Records.”

11. Regulatory Guide 1.94=Rev. 1. "Quality Assurance Requirements for
Installations, Inspections and Testing of Structural Concrete and

Structural Steel During the Construction Phase of Nuclear Power Plants.”

12. Regulatory Guide 1.116=Rev. 0-R, "Quality Assurance Reguirements for
Installation, Inspections and Testing of Mechanical Eguipment and

Systems."

13. Regulatory Guide 1.123-Rev. 1, "Quality Assurance Requirements for

Control of Procurement of Items and Services for Nuclear Power Plants.”

14. Regulatory Guide 1.144-Rev. 1, "Auditing of Quality Assurance Programs

for Nuclear Power Plants."

15. Regulatory Guide 1.146, August 1980, "Qualification of Quality

Assurance Program Audit Personnel for Nuclear Power Plants.”
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ENCLOSURE 3

DUKE POWER COMPANY
Catawba Units1 ¢4 &
Docket No. STN 50-413/414

SAFETY EVALUATION REPORT
MATERTALS ENGINEERING BRANCH
COMPONENT INTEGRITY SECTION

5.3.1 Reactor Vessel Materials

The staff of EG&G, Idaho National Engineering Laboratory has reviewed the
fracture toughness of ferritic reactor vessel and reactor coolant pressure
boundary materials, and the materials surveillance program for the reactor
vessel beltline. The acceptance criteria and references which are the basis
for this evaluation are set forth in Paragraph I1.3.a of Standard Review Plan
(SRP) Section 5.2.3 and Paragraph I1.5, II.6, and I1.7 (Appendices G and H,
10 CFR Part 50) of SRP Section 5.3.1 in NUREG 0800 Rev. 1 dated July 1981. A
discussion of this review follows.

General Design Criterion 31, "Fracture Prevention of Reactor Coolant Pressure
Boundary," Appendix A, 10 CFR Part 50, requires that the reactor coolant pres-
sure boundary be designed with sufficient margin to assure that when stressed
under operating, maintenance, and testing conditions, the boundary behaves in
a nonbrittle manner and the probability of rapidly propagating fracture is mini-
mized. General Design Criterion 32, "Inspection of Reactor Coolant Pressure
Boundary," Appendix A, 10 CFR Part 50, requires, in part, that the reactor
coolant pressure boundary be designed to permit an appropriate material sur-
veillance program for the reactor coolant pressure boundary. Materials selec-
tion, toughness requirements and extent of material testing were reviewed in
accordance with the above criteria subject to the rules and requirements of

10 CFR Part 50 Paragraph 50.55a--"Codes and Standards," 10 CFR Part 50 -
Appendix G--"Fracture Toughness Requirements," and 10 CFR Part 50

Appendix H--"Reactor Vessel Materials Surveillance Program Requirements."

3.3.3~1



Compliance with Paragraph 50.55a, 10 CFR Part 5C

a-d Unt L Lt/
The Catawba Unit 1y(hereinafter CNS-1) construction permig,yﬂf issued in

August 1975. Based upon the construction permit date, 10 CFR Part 50, Para-
graph 50.55(a) requires that ferritic reactor coolant pressure boundary (RCPB)
materials used for vessels be constructed to Section III of the ASME Code no
earlier than the Summer 72 Addenda of the 1971 edition and that ferritic RCPB
materials used for pressure retaining piping, pump and valve components be
constructed to Section III of the ASME Code no earlier than the Winter 72
Addenda of the 1971 edition. Ferritic RCPB materials used for fabrication of
the CNS-1 reactor pressure vessels were constructed to the 1971 Edition,
Winter 1971 Addenda of the Code. Therefore, the ferritic materials in the
reactor pressure vessels do not meet the requirements of Paragraph 50.55a of
10 CFR Part 50. However, we will evaluate the applicant's reactor pressure
vessel ferritic materials to Appendix G of 10 CFR Part 50 which will ensure -
that material properties are equivalent or superior to those specified in
Section 50.55a, 10 CFR Part 50. Ferritic RCPB materials used for fabrication
or piping, pump and valve components were constructed to ASME Code Edition and
Addenda which satisfy the requirements of 10 CFR Part 50 Paragraph 50.55(a).

Compliance with Appendix G, 10 CFR Part 50

We have evaluated the applicant's FSAR to determine the degree of compliance
with fracture toughness requirements of Appendix G, 10 CFR Part 50. Our
evaluation indicates that the applicant complied with Appendix G, 10 CFR
Part 50, except for Paragraphs 111.8.4, IV.A.1, IV.A.3, and IV.B, which will
remain open items until the applicant submits the requested data. Our

evaluation of each of these areas follows.

Paragraph I11.8.4 requires individuals performirj fracture toughness tests be
qualified by training and experience and that individuals demonstrate
competency to perform tests in accordance with written procedures. The
applicant has not provided any information that demonstrates compliance with
these fracture toughness tests requirements. The applicant must provide the
required information or present another method of qualifying personnel which
is equivalent to the requirements of Paragraph 111.8B.4.

$.3.12




Paragraph IV.A.1 requires that all ferritic material used in vessels that are
part of the RCPB be tested to the requiremeqﬁi-gf NB-2300 of the ASME Code.
The ASME Code and Addenda to which the CNS-1YRCPB vessel was fabricated
require a reference temperature, RTNDT' be determined for all base metal, weld
metal and heat-affected zone materials. The applicant has repor%sg-%ge RTNDT
for all base metals and one weld used in the fabrication of CNS-1Yferritic
RCPB vessels.

The applicant has not submitted any fracture toughness data for the intermediate
to lower shell weld (weld control number P710). The applicant has estimated

the RTNDT per NRC Standard Review Plan (hereinafter SRP) Section 5.3.2, but

has not furnished CVN test data (impact energy absorbed and test temperature)

to corroborate the estimation technique. To demonstrate compliance with the
requirements of Paragraph IV.A.1 of Appendix G, 10 CFR Part 50, the applicant
must prove by actual material test data, analysis, or data from the literature
that the intermediate to lower shell weld (P710) has RTNDT value of 0°F.

To demonstrate that the RCPB vessel welds comply with the requirements of
Paragraph IV.A.1, the applicant must identify the weld RTNDT which will be
limiting for operation during startup and at end of life. To demonstrate that
RCPB heat-affected zones comply with the requirements of Paragraph IV.A.1, the
applicant must indicate that all RCPB welds were fabricated using materials

and welding procedure combinations that will not be deleterious to the fracture
toughness of the heat-affected zone material.

Paragraph IV.A.3 requires, in part, that the materials for bolting and fasteners
meet the requirements of Paragraph NB-2333 of the ASME Code. This paragraph
requires that bolting having a diameter of more than four inches, have three

CVN impact tests at the preload temperature or lowest metal service temperature
(whichever is less) of 45 ft-1b energy absorbed and 25 mils lateral expansion
(LE). Some bolts from heat number 35674 exhibit CVN values of 29 to 38 ft-1b
with 8 to 12 mils LE. To demonstrate compliance to Paragraph IV.A.3, the
applicant must supply data from the literature or an analysis which proves that
at the preload temperature or lowest metal service temperature (whichever is
less) that the requirements in NB-2333 of the ASME Code are met.




Paragraph IV.B requires unirradiated reactor vessel beltline materials have a
minimum upper shelf charpy x notch energy of 75 ft-1bs. The applicant in
Table 5.3.1-2 of the CNS- IVFSAR showed that all the beltline base material CVN
results exceeded 75 ft-1b. However, there were no CVN impact data for the
lower to intermediate shell weld root (P710). To demonstrate compliance with
Paragraph IV.B, the applicant must show Dy actual material test data, analysis,
or data from the literature that the lower to intermediate shell weld (P710)
meets 75 ft-1b CVN impact test requirement.

Compliance With Appendix H, 10 CFR Part 50

od -t

The materials surveillance program at CNS-1Ywill be used to monitor changes in
the fracture toughness properties of ferritic materials in the reactor vessel
beltline region resultingkjtgf exposure to neutron irradiation and the thermal
environment. Under CNS-1Ysurveillance program, fracture toughness data will
be obtained from material specimens that are representative of the limiting
base, weld, and heat-affected zone materials in the beltline region. These
data will permit the determination of the conditions under which the vessel
can be operated with adequate margins of safety against fracture throughout
its service life.

The fracture toughness properties of reactor 24;591 beltline materials must be
monitored throughout the service life of CNS- ibe a materials surveillance
program that meets the requirements of ASTM Standard E 185-73, "Standard
Recommended Practice for Surveillance Tests for Nuclear Reactor Vessels" and
Appendix H of 10 CFR Part 50.

We have evaluated the applicant's information for degree of compliance to
these requirements. Based on our evaluation we conclude that the applicant
has met all the requirements of Appendix H, 10 CFR Part 50 with the exception
of Paragraphs II.B and II.C.3.

Paragraph I1.B of Appendix H requires that the surveillance program comply

with ASTM E-185-73. ASTM E-185-73 requires the surveillance capsule materials

be removed from beltline reactor vessel base metals and weld samples which
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represent the material that may 1imit operation of the reactor vessel during
its lifetime and must provide a sketch indicating the azimuthal location for
each surveillance capsule. The applicant has identified from which samnles
the material surveillance specimens were removed but has not provided a sketch
showing the surveillance capsule locations. To demonstrate compliance with
Paragraph II.B of Appendix H, the applicant must provide a sketch which
indicates the azimuthal lecation for each capsule relative to the reactor
core.

Paragraph II.C.3 requires that the basis for the surveillance capsule

withdrawal schedule is the adjusted reference temperature at the end of the
service life of the reactg:'ygfsei. The applicant has indicated in Para-

graph 5.3.1.6 of the CNS-1YFSAR that there will be six surveillance capsules

in the reactor vessel surveillance program but has not indicated the lead factors
and the withdrawal schedule for each capsule. The applicant must supply this
information in order for us to determine whether the applicant complies with

Paragraph II.C.3 of Appendix H.

Conclusions for Compliance with Appendices G and H, 10 CFR Part 50

Based on our evaluation of compliance with Appendices G and H, 10 CFR Part 50,
we conclude that the applicant has not supplied sufficient information to
demonstrate compliance with all the fracture toughness reguirements of
Appendix G and surveillance program requirements of Appendix H. The areas in
which additional information is required include Paragraphs I11.B.4, IV.A.1,
IV.A.3, and IV.B of Appendix G and Paragraphs II.B and II.C.3 of Appendix H;
these items will remain open in our safety evaluation report until the
applicant submits the necessary data.

Appendix G, "Protection Against Nonductile Failure," Section III of the ASME
Boiler and Pressure Vessel Code, will be used, together with the fracture
toughness test results required by Appendices G and H, 10 CFR Part 50, to
calculate the reactor coolant pressure boundary pressure-temperature
limitations for CNS-1ad =2,
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The fracture toughness tests required by the ASME Code and the Appendix G of
10 CFR Part 50 will provide reasonable assurance that adeguate safety margins
against the possibility of nonductile behavior or rapidly propagating fracture
can be established for all pressure retaining components of the reactor
coolant boundary. The use of Appendix G of Section III of the ASME Code as a
guide in establishing a safe operating procedures, and use of the results of
the fracture toughness tests performed in accordance with the ASME Code and
NRC regulations, will provide adequate safety margins during operation,
maintenance, and testing conditions. Compliance with these Code provisions
and NRC regulations constitutes an acceptable basis for satisfying the fracture
toughness requirements of General Design Criterfon 31.

The materials surveillance program, required by Appendix H, 10 CFR Part 50,
will provide informaticn on material properties and the effects of irradiation
on mafszig] properties so that changes in fracture toughness of material in
CNS-1{reactor vessel beltlinescaused by exposure to neutron radiation can be
properly assessed, and adequate safety margins against the possibility of
vessel failure can be provided.

Compliance with ASTM E-185-73 and Appendix H, 10 CFR Part 50 assures that the
surveillance program constitutes an acceptable basis for monitoring radiation
induced changes in the fracture toughness of the reactor vessel material and
satisfies the materials surveillance requirements of General Design

Criteria 31 and 32.

5.3.2 Pressure Temperature Limits

The staff of EGAG, Idaho National Engineering Laboratory has reviewed the
applicant's pressure temperature limits for operation of their reactor vessels.
The acceptance criteria and list of references which are the basis for this
evaluation are set forth in the Standard Review Plan (SRP) Section 5.3.2 of
NUREG 0800 Rev. 1 dated July 1981. A discussion of this review follows.

Appendix G, "Fracture Toughness Requirements," and Appendix H, "Reactor Vessel
Material Surveillance Program Requirements," 10 CFR Part 50, describe the
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conditions that require pressure-temperature limits for the reactor coolant

pressure boundary and provide the general bases for these limits. These
appendices specifically require that pressure-temperature limits must provide
safety margins for the reactor coolant pressure boundary at least as great as
the safety margins recommended in the ASME Boiler and Pressure Vessel Code,
Section IIl1. Appendix G, "Protection Against Nonductile Failure."

Appendix G, 10 CFR Part 50, requires additional safety margins whenever the
reactor core is critical, except for low-level physics tests.

The following pressure-temperature limits imposed on the reactor coolant
prassure boundary during operation and tests are reviewed to ensure that they
provide adequate safety margins against nonductile behavior or rapidly
propagating failure of ferritic components as required by General Design
Criterion 31.

Preservice hydrostatic tests,
Inservice leak and hydrostatic tests,
Heatup and cooldown operations, and

oW N

Core operation.

ad-
The applicant has not submitted pressure-temperature limits for CNS-1{ but has
indicated that technical specifications will be developed to establish
pressure-temperature limits for normal operation and testing.‘JIQF applicant
must provide the actual pressure-temperature limits for CNS-1Ybased upon the
fracture toughness of the limiting reactor vessel material and predi<ted shift
in the adjusted reference temperature, RTNDT’ resulting from radiation damage
of the limiting beltline material. The pressure-temperature limits for the

above identified conditions m ! ¢ included in the technical specifications.

The applicant has prop o ¢ ¢! se of Westinghouse trend curves as an
alternative method for , redicting the shift in the adjusted reference
temperature, RTNOI' The method for predicting the shift in the adjusted
reference temperature, RTNDT’ presently recommended by the NRC for predicting
the shift in RTNDT' is Regulatory Guide 1.99, "Effect of Residual Elements on
Predicted Radiation Damage to Reactor Vessel Matc-ials." The curves used for




predicting the shift in RTNDT in Regulatory Guide 1.99 are based on data from
surveillance test specimens and will be used by the NRC for evaluating the
applicant's initial pressure-temperature 1imit curves. Subsequent to operation,
predictions of radiation damage can be based on the actual measured shift in
refererce temperature that is obtained from the results of the survce ' 1 -e
program at CNS-1lad -L.

The NRC will review the applicant's pressure-temperature l1imits based upon the
radiation damage predicted in Regulatory Guide 1.99 and the calculation
methodology of Standard Review Plan Section 5.5.2, "Pressure-Temperature

Limits."

5.3.3 Reactor Vessel Integrity

‘Ye have reviewed thﬁj(ﬁl]owing FSAR sections related to the reactor vessels’
integrity for CNS-1y Although most areas are reviewed separately in accordance
with other review plans, reactor vessel integrity is of such importance that a
special summary review of all factors relating to reactor vessel integrity is

warranted.

fhe staff of EG&G, Idaho National Engineering Laboratory has reviewed the
fracture toughness of ferritic reactor vessel and reactor coolant pressure
boundary materials, the pressure temperature limits for operation of the
reactor vessels, and the materials surveillance program for the reactor vessel
beltline. The acceptance criteria and references which are the basis for the
evaluation are set forth in Paragraphs I1.1, I1.6 and 11.7 (Appendices G and
M, 10 CFR Part 50) of Standard Review Plan (SRP) Section 5.3.3 in NUREG 0CJ0
Rev. 1 dated July 1981. A discussion of this review follows.

We have revic ed the information in each area to ensure that it is complete

and that no inconsistencies exist that would reduce the certainty of vessel

integrity. The areas reviewed are:
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Design (SER Paragraph 5.3.1)

Materials of construction (SER Paragraph 5.3.1)
Fabrication methods (SER Paragraph 5.3.1)
Operating conditions (SER Paragraph 5.3.2)

Sow N e

We have reviewed the above factors contributing to the structural integrity of
the reactor vessel and conclude that the applicant has complied with
Appendices G and H, 10 CFR Part 50, except for the following items:

Paragraph I11.B.4, Appendix G: The applicant has not provided sufficient
information to determine whether individuals performing fracture toughness
tests were qualified by training and experience and that the individuals had

demonstrated competency to perform tests in accordance with a written procedure.

Paragraph IV.A.1, Appendix G: The applicant has not provided sufficient
information to define the reference temperature, RTNDT’ for all ferritic

reactor coolant pressure boundary materials.

Paragraph IV.A.3; Appendix G: The applicant has not demonstrated that the
bolting and fastners conform to the requirements of Paragraph NB-2333 of the
ASME Code.

Paragraph IV.B, Appendix G: The applicant has not provided sufficient
information to define the upper-shelf energy for all beltline materials.

Paragraph 11.B, Appendix H: The surveillance capsule identification data per
ASTHM E-185-73 have not been included in the FSAR.

Paragraph I1.C.3, Appendix H: The applicant has not provided sufficient
information to define the capsule withdrawal sequerce and lead factors for the

material surveillance program.

In addition, the applicant has not submitted pressure temperature limit curves
to ensure that safe cperation of the reactor vessel during normal operation

and testing.
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Until the applicant has supplied the information necessary to complete our
evaluation of compliance with Appendices G and H, 10 CFR Part 50, and reactor
pressure temperature limits, we cannot complete our evaluation of the
structural integrity of the reactor vessels of CNS-la.d -2,

5.4.1.1 Pump Flywheel Integrity

The staff of EG&G, Idaho Nationai Engineering Laboratory, has reviewed the
applicant's pump flywheel design, material selection, fracture toughness,
preservice and inservice inspection program and overspeed test procedure. The
acceptance criteria and references which are the basis for this evaluation are
set forth in the Standard Review Plan (SRP) Section 5.4.1.1 of NUREG-0800

Rev. 1 dated July 1981. A discussion of this review follows.

General Design Criterion 4, "Environmental and Missile Design Bases," of
Appendix A, 10 CFR Part 50, requires that nuclear power plant structures,
systems and components important to safety be protected against the effects of
missiles that might result from equipment failures. Because flywheels have
large masses and rotate at speeds of approximately 1200 revolutions per minute
during normal operation, a loss of flywheel integrity could result in high
energy missiles and excessive vibration of the reactor coolant pump assembly.
The safety consequences could be significant because of possible damage to the
reactor coolant system, the containment, or the engineered safety features.
Adequate margins of safety and protection against the potential for damage
from fiywheel missiles can be achieved by the use of suitable material,

adequate design, and inspection.

According to Section 5.4.1.5.2.1 of the FSAR, the material used to manufacture
pump flywheels is SA-533 Grade B Class 1 steel plate. The applicant further
states that the NDTT, nil-ductility transition temperature, of the flywheel
material is no higher than +10°F, and that the Charpy upper shelf energy level
in the "weak" direction is no less than 50 ft-1bs at 70°F.

Paragraph C.1.c(2) of Safety Guide 14 requires that the adjusted fracture

energy, as read from the adjusted CVN curve at normal operating temperatures
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of the flywheel can be demonstrated to be equivalent to a K (dynamlc) value

of at least 100 ksi in. % by using appropriate correlation of data. Our analysis
indicates that the normal operating temperature of the flywheel material must

be greater than 100°F above the RTNDT to ensure the material has a ch (dynamic)
value of at least 100 ksi in.k The applicant has indicated that the RTNDT of
the flywheels is at Teast 100°F less than their normal operating temperature.
Therefore, the applicant satisfies Paragraph C.1.c(2) of Safety Guide 14 for
CNS-1a4d -2,

The pump flywheels are designed to the requirements of Paragraph C.2 of Safety
Guide 14 and the flywheel assembly are given a preoperational test at the
design overspeed of the flywheel.

The Technical Specification for inservice inspection and tezting of the pump
flywheel has been submitted by the appiicant for CNS- 1/ we find that it
complies with Paragraph C.4 of Safety Guide 14 dated 10/27/71.

pd-t
Based on the data provided by the applicant, we conclude that CNS-IYBossess a
margin of safety against flywheel missiles equivalent to that recommended in
Safety Guide 14. Compliance with Safety Guide 14 will provide a basis
acceptable to the staff for satisfying the requirements of General Design
Criterion 4.
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ENCLOSURE 4

AUXILIARY SYSTEMS ITEMS REQUIRING
FURTHER EVALUATICON

Section 3.5.1.1 - Internally Generated Missiles (Qutside Containment) -

Although the applicant has provided information which indicates that no
credible missiles should be postulated outside the containment, we have
requested that the applicant provide an analysis which discusses the pro-
tection provided for safety related equipment from missiles generated by
non-safety-related sources.

Section 3.5.2 - Structures, Systems and Components to be Protected from
Externally Generated Missiles - The applicant has not provided a description
of structures, systems and components which are subject to tornado missile
damage such as ventilation system air intakes and exhausts, emergency

diesel generator exhausts, freight doors in safety related structures, and
outdoor piping.

Section 3.6.1 - Plant Design for Protection Against Postulated Piping
Failures in Fluid Systems Qutside Containment - The applicant has not
provided sufficient analysis of the effects on safety-related systems of
failures in high-or moderat2-energy piping systems. In addition, the
applicant has not presented the transient pressure, temperature and
humidity effects of postulated pipe ruptures in areas vulnerable to
extreme environmental conditions following pipe treaks such as the main
steam doghouse and steam tunnels.

Section 9.1.1 - New Fuel Storage - The applicant has not provided the
specific Kyee values determined in his criticality analysis for the new
fuel storage arrangement with the associated assumptions and input para-
meters.

Section 9.1.2 - Spent Fuel Storage - The applicant has not verified

whether the spent fuel pool liner is designed to remain in place and retain
its leak tight integrity in a SSE, thus precluding damage to spent fuel,

In addition the applicant should provide certain information concerning

the capability and safety aspects (criticality concerns) of storing

Oconee or McGuire spent fuel assemblies in the Catawba spent fuel pool.

Section 9.1.3 - Spent Fuel Pool Cooling and Cleanup System - The applicant
has not provided information concerning the spent fuel pool water tempera-
ture following the loss of one cooling train, assuming a full core offload
(maximum heat load condition) with either Catawba fuel or non-Catawba
fuel. Additionally the applicant has not presented an analysis of decay
heat load vs. time or pool temperature vs. time for the above condition,

Section 9.1.4 - Light Load Handling System §Fue1-HandIin% System) -

The applicant is required to verify that the radiological releases
resulting fram dropping of light loads are less than those from the design
basis fuel-handling accident.

Section 9.1.5 - Overhead Heavy-Load-Handling System - The applicant has
not provided an analysis of the effects of dropping heavy loads other
than a spent fuel cask (such as the reactor vessel head and internals)
to satisfy the evaluation criteria of NUREG-0612, Section 5.1,




10.

%,

12.

13.

14.

16.

Section 9.2.1 - Scation Service Water System (Nuclear Service MWater sttem) -

The applicant is requested to verify that the integrity of the buried portion
of the nuclear service water system is maintained in the event of failure of
the buried condenser circulating water piping in the event of an SSE.

section 9.2.2 - Reactor Auxiliary Cooling Water System (Component Cooling
System - The applicant has not indicated agreement to provide safety-grade
instrumentation with which to indicate the loss of cooling water to the
reactor coolant pumps and allow prompt operator action to prevent a motor

bearing failure and possible unacceptable locked rotor condition.

Section 9.2.5 - Ultimate Heat Sink - The applicant is requested to clarify
in his analysis of the ultimate heat sink capacity and performance how
the spent fuel pool cooling load was considered.

section 9.2.6 - Condensate Storage Facilities (Condensate Storage System) -

The applicant has not verified that adequate jsolation is provided at the
interface of the non-safety-related condensate storage system with the
safety-related auxiliary feedwater system condensate storage tank.

Section 9.3.1 - Compressed Air System - The applicant is requested to pro-
vide additional information to describe any special provisions made to
ascure the reliable delivery of instrument air to the essential valves
under the station blackout situation. Additionally, the applicant is
required to verify that the instrument air system meets the instrument air
quality standards defined by ANSI MC 11.1-1976.

Section 9.3.3 - E uioment and Floor Drainage Ssystem - The applicant has
not orovided an analysis to demonstrate that drainage of leakage water
away from safety-related components or systems is adequate for worst case
flooding resulting from pipe breaks or cracks in high-or-moderate energy
piping or postulated failure in all non-seismic Category I piping near
safety-related components or systems.

Section 9.4.1 - Heat Ventilation and Air Conditioning (HVAC) System -

The applicant has not provided any in ormation regarding tne capability of
the battery room exhaust fans to prevent accumulation of hydrogen.

Section 9.4.3 - Auxiliary and Radwaste Area Ventilation System - The appli-
cling of safety related

cant has not provided any information concerning CO
pump rooms under accident conditions when the normal ventilation system is

not available.




17.

18.

19.

20.

Section 9.4.5 - Engineered-Safety Features Ventilation System - The appli-
cant has not discussed the enviromment which is maintained for the auxiliary
feedwater pumps under accident conditions when the normal ventilation pro-

vided by the non-seismic Category I unfiltered auxiliary building exhaust
system is not available.

Section 10.3 - Main Steam Supply System - The applicant has not committed

to provide the capability to operate the power operated atmospheric relief
valves remotely from the control room on a loss of offsite power condition.
Additionally, the applicant has not committed to perform a local onerability

verification test for the atmospheric dump valves if these valves are not
controllable from the control room following an SSE.

Section 10.4.7 - Condensate and Feedwater System - The applicant has not
committed to perform a plant specific verification test to demonstrate
that no damaging feedwater water hammer will occur.

Section 10.4.9 - Auxiliary Feedwater System - The applicant has not verified
(1) that the turbine drive for the turbine driven AFW pump is qualified

to function in an SSE and is built to proper ASME Code requirements;

(2) that the plant technical specification has been revised to incorporate
an AFW flow path verification test. (Recommendation GS-6 of NUREG-0611);
(3) that adequate suction is available to prevent AFWS pump damage during
transfer to the nuclear service water backup water source (Recommendation
GL-4 of NUREG-0611); (4) that air binding of AFWS pumps does not occur
prior to transferring pump suction supply; (5) that redundant primary AFWS
water source level indicators will be provided in the control room (Addi-
tional Short Term Recommendation 1 of NUREG-0611); &and (6) that AFW pump
runout protection is provided which does not affect system reliability. We
have not completed our evaluation of the AFWS reliability study as identi-
fied in Item II1.E.1.1 of NUREG-0737.




ENCLOSURE §

MATERIALS ENGINEERING ITEMS
REQUIRING FURTHER EVALUATION
CATAWBA UNIT NOS. 1 AND 2

123.0 MATERIALS ENGINEERING BRANCH--COMPONENT INTEGRITY SECTION

123.1 Indicate whether the individuals performing the fracture toughness
tests are qualified by training and experience and whether their competency
was demonstrated in accordance with a written procedure. If the above infor-
mation cannot be provided, state why the information cannot be provided and
identify why the method used for qualifying individuals is equivalent to those
of Paragraph I11.B.4 Appendix G, 10 CFR Part 50.

123.2 To demonstrate compliance with the fracture toughness requirements of
Paragraph IV.A.1 of Appendix G, 10 CFR Part 50:

a. Provide the RTNDT for all RCPB welds which may be limiting for operation
of the reactor vessels.

b. Indicate whether there are any RCPB heat-affected zones which require CVN
impact testing per paragraph NB-4335.2 of the 1977 ASME Code. Provide
CVN impact test data for these heat-affected zones which may be limiting

for operation of the reactor vesselS,

c. Indicate that there are no ferritic RCPB base metals other than in vessels
which require fracture toughness testing to NB-2300 of the ASME Code. If
there are ferritic RCPB base metals other than in vessels which .°quire
fracture toughness testing to NB-2300 of the ASME Code, provide CVN
impact and drop weight data for all materials which will be limiting for

operation of the reactor vesselg,
123.3 Provide material test data, analysis.or data from the literature to

demonstrate that bolts from heat number 35674 which had CVN values of 29 to
38 ft-1bs and 8 to 12 miles LE at 10°F, would meet the requirements of NB-2333
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of the ASME Code (45 ft-1bs and 25 mils L.E. at the preload or lowest service
metal temperature which ever is less). The sample material which demonstrates
that the heat no. 35674 bolts will comply with the CVN requirements of NB-2333
of the ASME Code, must have been fabricated to an equivalent material specifi-
cation and heat treated to an equivalent metallurgical condition as the material
from heat no. 35674 bolts.

123.4 Provide material test data, anslysis or data from the literature which
demonstrates that the intermediate to lower shell weld (P710) has an RTNDT of
0°F and an upper shelf greater than 75 ft-1bs. The additional data should be
from similar welds, i.e., those having the same type of weld wire and flux and
thermal treatment as weld (P710). The information should include a comparision
of the significant weld parameters (e.g., weld wire, flux and thermal treatment)
and mechanical properties from the sample and (P710) beltline weld.

Owd 4 --

123.5 Provide actual pressure-temperature limits for cNs-1/based upon the

limiting fracture toughness of the reactor vessel material and the predicted

shift in the adjusted reference temperature, RTNDT resulting from radiation

damage. The pressure-temperature limits for the following conditions must be
included in the technical specifications when they are submitted: 1

Preservice hydrostatic tests,

Inservice leak and hydrostatic tests,

Heatup and cooldown operations, and

HwWw N -

Core operation.

123.6 Provide full CVN impact curves for each weld and plate in the beltline

region. Provide the data in tabulated and graphical form.

123.7 To demonstrate the surveillance capsule program complies with
Paragraphs I1.B and I1.C.3 of Appendix H.

& Provide the withdrawal schedule for each capsule.



Provide the lead factors for each capsule.

Provide a sketch which indicates the azimuthal location for each capsule
relative to the reactor core.
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