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SAFETY EVALUATION REPO,RT

CATAWBA NUCLEAR STATION

AUXILIARY SYSTEMS BRANCH
i
|

.

'

. i

'

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 fdr the sections of NUREG-0800 which the Auxiliary Systems

Branch has primary responsibility. These sections are as foltows:

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.

.

m - , .
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3.4.1 Water Level (Flood) Desi@n

In order to assure conformance with the reabirements of General
Design Criterion 2, " Design Bases for Protection Against Natural

Phenomena" we reviewed the overalL plant flood protection design

including atL systems and components whose failure due to flooding

could prevent safe shutdown of the plant or result in the uncon-
trolled release of significant radioactivity. The applicant has

provided protection from inundation and the static and dynamic

effects for safety-related structures, systems, and components

by the " Dry Site" method as defined in Regulatory Guide 1.102,

" 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 Floods
^

for Nuclear Power Plants." (Refer to Section 2.4 of this SER

for further discussion on flooding). The plant grade is at

1

elevation 593.5 ft. mst. The plant is provided with a surfact

water drainage system that is designed and constructed to seismic

Category I criteria and provides protection for all safety-
;2 *-2m4- _

^

related equipment from flooding. ": - - - t- ec'? **'+'-
,

n e coo _d ft. ;,4 32: er-es ;; '
-m _:
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-Der. Within plant structures safety-related equipment i s protected

against flooding from failures.in tanks, vessels and fluid piping
systems as identified in the guidelines of Branch Technical Posi-

- --_____ - - __ _ _ _ _
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tion ASB 3-1, " Protection Against Postulate,d 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
|
l classification of rafety-related systems, structures, and com-

ponents necessary for a safe plant shutdown during and fotLowing

! flood condi t i o::s we conclude that the design of the facility for

to the g?g uirements of General Designflood protection conforms q

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. ,emessy -

, _, ; ; . , , ,-; ,: yim,,,,m, ; , ; ,-+
mm-444 ,.:,, so .t- + ,,_;n;,,
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3.5.1 Missite Selection and_ Description

3.5.1.1 Internally Generated Missiles (Outside Containment)

Protection of plant structures, systems and components outside

containment that are required for safe pla'nt 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 Bar.es," is pro-

vided by any one or a combination of compartmentalization,

**

ba r r i e r s , separation, and equipment design. The primary means
'

utilized by the applicant to provide protection to safety-related

equipment from damage resulting from internally generated missiles'

is through the use of plant physical arrangement and by the

design adequacy of plant equipment to prevent missile generation.

Saf ty-related systems are physically separated from nonsafety-

related systems, and redundant components of safety-related

i systems are physically separated such that a potential missile
l

could not damage both trains of the safety-related system.

Stored fuet is protected from damage by internal missiles which

could kesult in radioactive release as identified in the* guide-

Lines of Regulatory Guide 1.13, " Spent Fuel Storage Facility

,D e s i g n Basis," by the fuel pool walis 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 incluc?cd typical internal

i

!
, _ __ __,- __.
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missile sources such as valve stems, valve bonnets, instrument
~

wells, and pump impellers. Based 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 effects of potential
internally generated missiles. Although the applicant has provided

information which indicates that no credible missiles shoutd be
postulated outside containment, we have requested that the applicant
further demonstrate adequate protection for safety . elated equip-**

,

ment by responding to our Q410.4. This Question requests that'

missile sources be postulated and adequate separation and barriers*

for safety related equipment be verified. Protecton of safety-
*

.

related equipment and stcred fuel from the effects of turbine

missites including compliance with the guidelines of Regulatory'

Gui de 1.115, "P rot ection Agains t Low-Trajectory Turbine Missiles,"

is discussed in Section 3.5.1.3 of this SER.

We have reviewed the adequacy of the applicant!s design to main-

tain the capability for a safe plant .sh ut down i n the event of

internally generated missiles outside containment.. Based on the

above, we cannot conclude that design / is in conformance with

the requirements of General D e s i g n . C r i.t e ri o n. 4 w i. t h respect to

misstle prot'ecti'on~nor that it meets.the gui. deli.hes of Regulatory

Guide 1.13 concerning protection of spent fuel from internally

generated missiles until the applicant provides a satisfactory

response to Q410.4.

.
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3.5.1.2 Internally Generated Missiles (Inside Contain_ ment).

Protection of plant structures, systems and component inside,
,

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 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 watLs and separation-

0 -

within the containment.
,

_

The applicant has provided an evaluation of potential missile

souhees inside containment. The only credible potential missile

s o u'r c e s identified are from high-energy systems as foltows:

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

i d. relief isolation va l v es
!

e. heaters

f. instrument welts

3. Ma i n c ool'a n t piping temperature nozzle with resistance tempera- .

|

ture detector.

4. Reactor " coolant pump thermowelL with resistance teecerature

detector.
| ..

. _ - _ _ _ _ _ _ _ - _
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Characteristics were determined for each of the above potential
.

missiles. The applicant's analysis verified that structures, shields, |
|

or barriers, and equipment orientation, provide protection for
-

the above primary missiles and anysafety-related equipment from
or that these missilessecondary missiles generated by their impact

cause unacceptable impact or that
are of insuf ficient energy to ,

of insufficient energy to cause unacceptablethese missiles are
no nonseismicallyapplicant's analysis also confirmed thatdamage. The

supported components within the containment result. i n g r,a v.i ta t i ona l ;

I

missiles with potentially adverse consequences to safety-related j
...

,.

reviewed the appt'icant's analysi.s and. concurWe haveequipment.
~

potentia,L
dith the appt'icant's assumptions.and cyaluati.on for

t

.

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

pums, flywheel to become a missile source
as a result of flywheel

failures in accordance with the guidelines of Regulatory Guide
-

Pump Flywheel Integrity." The applicant's
1.14, " Reactor Codh nt

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
SER for furtherRefer to Section 5.4.1.1 of thismissile source.

discussion of reactor coolant pump flywheel integrity and compliance

with the criteria of Regulatory Guide 1.14.
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We have reviewed the adequacy of the applicant's design to
'

maintain the capability for a 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 with
tothe requirements of General Design Criterion 4 with respect

1.14missile protection and the guidelines of Regulatory Guide

concerning reactor coolant pump flywheel integrity and is, there-
,

fore, acceptable.**

..
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3.5.1.4 Mi ~s si le s Gene r a te d 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
and General Design Criterion 4, "Envicon-of natural phenomena,

mental and Missile Design Bases," requires that these same plant

features be protected against missiles. Tornado generated missiles

are the only missiles arising from natural phenomena that are of

concern. The applicant has identified his plant sits in tornado
DeP%

Region I as defined in Regulatory Guide 1. 7 6, '1; ; i ; ;n B a s i s

Tornado for Nuclear Power Plants," and he has selected as the design'

given$ pectrum II of Standard Review
N fA fbasis missiles those ,

Plan (SRP) 3.5.1.4 (Revision 1). The spectrum includes the si:;nt7

velocity, kinetic energy, impact area, penetration depth andM
minimum available concrete thickness providing protection is inA

accordance with the Regulatory Guide 1.76. We have revi ewed this
Spedre_r ; r : rrer a n d conclude that it is representative of missiles at the

site and is, therefore, acceptable. Discussion of the arotection

l
(barriers and structures) afforded safety-related equipment from

. identified tornado missiles including complianct with thethe

guidelines of Regulatory Guide 1.117, " Tornado Design Classifica t i.

tion" is provided in Section 3.5.2 of this SER.

|

Discussion of the adequacy 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 ur review.of the tornado
M Jhc

missile spectrum, we conclude that J<#was properly selected and
h

_ _ _ _ _ _ _ _ __
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requirements of General Design Criteria 2 and 4 withmeets the- .

respect to protection against natural phenomena and missiles

and the guidelines of Regulatory Guides 1.76 and 1.117 with

to identification of missiles generated by natural phe-respect

nomena and is, therefore acceptable.

.

i

r

|

!

!
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Systems and Components to be Protected from3.5.2 Structures,
.

Externally Generated Missiles

General Design Criterion 4, " Environmental and Missile Design

Bases," requires that alL structures, systems and components
be protected from the

e$$ential to the safety of the plant
effects of exterantLy 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
requiring protection from externally generatedcomponents

missil s. AlL safety relate structures (including contain-
M -

fuel h3ndling building) are designed
ment,j[uxiliarybuilding,

damageto withstand postulated tornadoig9nerated missiles without

to safety related equipment. However, we are unable to verify

that alL safety-related components and systems are protected
The applicant

d structures., Ain their entirety by safety-relat MJ'

** Mw# ; t ' - -et c o mp o n e nT s e x po s e dd=ehas provided. insufficient --

such as ventitation system and intake
! to the outside environment

and exhausts, emergency diesel exhausts, freight doors in safety
and components both safety and non-1

related structures, system

safety related. We cannot verify that the requirements of General
to missile protection and theDesign Criterion 4 with respect

Fuel Storage
specific guidance of Regulatory Guides 1.13, " Spent

Sink for NuclearFacility Design Basis," and 1.27, " Ultimate Heat
Power Plants," and 1.117, " Tornado Design Classification" con-

cerning toroado missile protection for safety related structures,
including stored fuel and the ultimatesystems and components

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

a supplement to this SER.
-- : - -.-_. .. - - - - - _ _ _ - - - - .
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Pastulated PipingDesign for Protection Against3.6.1 Plant

Failures in Fluid Systems Outside Containment
and Missile Design

General Design Criterion 4, "Envi,ganmental
to safety

Bases," requires that systems and components important

be appropriately protected against dynamic effects, including the
fluids,

effects of missiles, pipe whipping, and discharging

that may result from equipment failures. Conformance with the

recommendations of Branch Technical Position (BTP) ASB 3-1,
Postulated Piping Failures in Fluid Systems" Protection Against

Outside Containment," serves.as the basis for this evaluation.
for a construc-Based on the tendering date of the application

(a) follow
tion permit, the applicant is required to either:
the guidance of the A. Giambusso Letter of December 1972 and

(b) use BTP ASB 3-1 in itsposition B.3 of BTP ASB 3-1, or
applied either of these alter-

entirety.- The applicant has not
has beenmannec])y Q410.7 the applicantnatives in a consistent

the guidance applied in the analysis.requested to specify

The applicant has not provided sufficient analysis of the
|
I safety-related systems of failures in any high-
' effects on

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

information to correlate interactions between systems.
In addi-

presented the transient pressure,tion, the applicant has not
effects of postulated pipe rupturestemperature and humidity

e xt r eme envig(nmenthcondi tions. f o L Low-
L

&uc hoM m sk ise,% vgin areas vulnerable to
cWwAltMas the doghouse and steam tunnels.ing pipe breaks such a

has provide sufficient envig nmental p4 ,

W , p e applicant
information for normal operating conditions.
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responded tp requests for additionalThe applicant has not

information to satisfy the above concerns. (See Q4LO.6, 410.7

and 410.8). We are unable to adequately evaluate this section
.

of the FSAR until these requests are addressed.

We therefore cannot conclude that the requirements of General

Design Crite(n'on 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 resolution of our concern in a supplement
-

i

to this SER.

_

l

|

|

|
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F'unctional Design of Reactivity Control Systess_4.6'
l Systems

. The functie'nal design of'the Reactivity contro .

-

. for the facility have been reviewed to confirm that they..

-

the various re,setivity control conditions for atL
'

'

.

seet

modes of' operation. These are:

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

:
full power mode throughout plant Life.

capability to vary power Level f rom full power
2. The

shutdown and assure control of powerto hot
any power

distributions within, acceptable L{ sits at
.

Level. .

The capability to shut down the reactor in a manner
3.

sufficient to mitigate the effects of postulated
'

events discussed in section 15.0 of this SER.

(CADS), the sa f et yThe control rod drive r ystem
-

and the chemical and v olumeinjection system (SIS?
cons.titute the reactivity yontrolcontrol system t<VCS)

.

sy s t e m s .

CRDS is composed of control rod drive mechanisms
f

to which the rod cluster control assemblies
The

(CBDMs)
The CRDM is a magnetically

(RCCAs) are attached.
,

| The magnetic jack is .an arrangement ofoperated jack.
d

three electromagnets which are energized in a controlLe
.

-

.

, -

-

| .

-

.
.
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sequence to insert or withdraw RCCAs in discrete steps.
,

The RCCAs ,are divided into two categories: control and
.

.

' shutdown.

RCCAs may be automatically insertedThe control category

or withdrawn to compensate for changec in reactivity

associated with power level changes and power distribu-

tion, variations in moderator temperature or changes in

boron concentration. The shutdown category RCCAs, which

fully withdrawn during power operations, are usedare

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.

for normalthe primary shutdown mechanismsThe RCCAs are

operation, accidents and transients. They insert auto-

maticalLy upon a reactor trip signal. Concentrated
|

i 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."
.

9

.

.

n
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Failure of electrical power to an RCCA wiLL result in

the insertion of that assembly as will shearing of the
'

connection between the rod cluster control assembly and-
,

control rod drive 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 pf a rod cluster controt

j assembly is found to have acceptable results. This con-
,

forms to the requirements of General Design Criteria 23,

" Protection System Failure Modes," and 25, " Protection

System Requirements for Reactivity Control Malfunctions."

The SIS is . automatically actuated to inj ect borated

water into the re a c t o r coo la n t sy s t e m upon receipt of a

safety injection actuation signal (SIAS), The SIS pumps

take suction from the refueling water storage tank
.

|
CRWST). The SIS is discussed further in Section 6.3 uf

this SER.

.

The CVCS is designed to accommodate slow or long-term

reactivity changes such as those caused by fuel burnup

or by variation in the menon concentration resulting
from changes in reactor power Le' vel. The CVCS is used

>

to control reactivity by adjusting the dissolved boron

concentration in the r eactor c oolant ,shstem. The boron

.

*
6

* .

- - , . , , -
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controlled to obtain optimum RCCAconcentration is !

to compensate for reactivity changes asso-,

positioning,g_
.- .

. temperature, core
-

'~ ''ciated with variations in coolant
shutdownxenon concentration, and to provideburnup,

for maintenance and refueling operations ormargin

emergencies. A portion of the CVCS (the charging pumps,
and the boric acid makeup

the boric acid pump discharge,
totution into theconcentrated borontanks) injects a

reactor coolant system to help ensure plant shutdown in
The boric acid concentration inthe event of an SIAS.

the chargingsystem is controlled bythe reactor coolant
and Letdown portions of the CVCS.

The CVCS can maintain the reactivity of the reactor
means of the automatic makeup

within required bounds by
significantly

system to replace minor Leakage without
reactor coolant

changing the boron concentration in the
Dilution of the reactor coolant system boron

system.
losses

concentration required for the reactivity
of fuel depletion may be accom-occurring as a result

The CVCS is discussed furtherplished by manual action.

in Section 9.3.4 of this SER.
The concentration of

boron in the reactor coolant system is changed under
-

the fotLowing conditions:

i

. - - - _ . - - - _ _ _ _
_
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1. St a rt-up - boron concentration decreased to com-

pensate for moderator temperature and power increase.

2. Load fotlow - boron concentration increased or*
,

_

decreased to compenste for xenon transients fotLoving

Load changes.

3. Fuel burnup - boron concentration decreased to com-

pensate for burnup.

4. Cold shutdown - boron concent ration increased to

compensate for increased moderator density due to

*

cooldown.

Soluble poison concentration is used to control slow

operating reactivity changes. If necessary, RCCA

movement can also be used to accommodate such changes,

but assembly insertion is used mainly to control anti-

cipated operational occurrences even with a single
,

malfunction, such as a stuck rod. In either case, fuel

design Limits are not exceeded. The soluble poison

control is capable of maintaining the core suberitical

under conditions of cold shutdown, which conforms to the

requirements of General Design Criterion 26, "Rea ctivity

Control System Redundancy and Capability."

|
i

O

e

.
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The reactivity control systems, including the addition" '

.

of concentrated boric acid solutitn by the SIS, are-

,

.

capable of controlling alL anticipated 6perational
,

'

changes, transients, and accidents, except possibly the
.

saaLL break Loss of coolant accidents For.fu.rther -

,

information on performance of the charging and borating,

~

portions of the CVCS with respect to smalL-break Loss-of-

coolant a c ci den t. Refer to Section.6.3 and 15.3 of this SER,
.

.

AlL accidents are calcula.ted with the assunption that
" the most reactive RCCS is 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 requir_ements of General Design
- Criterton 28, " Reactivity Limits," is discussed in

Sections 4.3 and 15.0 of this SER.
~

Based on our review, we conclude that the asactivity

cpntrol systems' functional design meets the require-
|

.

I
ments of General Design Criteria 23, 25, 26, 27, 28

"and 29 with respect to its fail-safe design, malfunction' *

protection design, redundancy and capability, combined
-

.

systems capability, reactivity Limits and protection
l against anticipated operational occurrences, and is,

.

therefore, acceptable.
.
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l' .s Pressuris. -
5.2.g'[- -IDetection of' Leakage Through Reactor Coolant

- .
'

Boundary

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, " Quality of Reactor

Coolant Pressure P,o un'da r y ." Leakage is classified into

types--identified and unidentified. Components such
two

as valve stem packing, pump shaft seats, 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 seat number 1 Leakage wilL

result in excessive flow to the ehemical and wlume
|
1
, control sy s t e m. . The_ rate of this leakage from each

..

i

|

-- .__ _
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.

< pump is indicated and alarmed at the main control
,...

1

1F board < Leakage through the number 2 seal results in
L._ ,

I A increased flow to the reactor coolant drain tar.k.
This Leakage rate is also indicated and ala'rmed at-

the main control board.

2. Reactor coolant system (RCS) valves (including manual,

motor operated and throttling control) are provided
with double stuffing boxes and leakoff connections.

AlL teakoff connection are piped through sight-flow

indicators and routed to the pressurizer relief

tank. In addition, pressurizer relief and safety

! valve and reactor coolant pump seal water return

i
relief valve Leakage passes o the pressurizer

relief tank. The pressure, level, and temperature

of the pressurizer relief ta- are indicated and

alarmed at the main control board.

|

3. Reactor vessel flange seal Leakage is detected by two
1

Leakoff connections, one between the inner and outer1

0-ring, and one outside the outer 0-ring. Leakage

is indicated and alarmed at the main control board
by a surface-mounted resistance thermocouple which

,

! monitors the Leakage hefore it is collected in the

reactor coolant drain tank.
.

/

|

|
,
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?, . . Unidenti-fied. Leakage, which jnduces steam generator tube,
o-

t
-

' isolation valve seat, and intersystem Leakage, is' '

monitored by several devices as identified in the guide-

Lines of Positions C.2, C.3, and C.4 of Regulatory Guide

1.45. Leakage is detected by the increasing of inter-

facing system level, temperature, and pressure or by

the lifting of relief valves accompanied by increasing
interfacing system level, temperature, and pressure.

Specific intersystem Leakage detection methods are as

fotLows:

1. Residual heat removal (RHR) system suction side

isolation valves are monitored for seat Leakage 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 bosed.

isolated
2. Safety injection system accumulators are"

from the reactor coolant system by check valves.

Leakage past these valves is detected by redundant

accumulator pressure and Level indications and

alarms,at the main control board.

*
|

_____-___- __
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3. Safety inject, ion system / residual heat removat system(; ,,

'.,9 7_ .;.'

isolated from the rea: tor cool' ant
-

.

';. , -,, discharge headers are

system by check valves and a gate valve. Seat

Leakage wilL pressurize the RHR/ SIS discharge headers
.1

Lifting the relief valves which discharge to the
recycle holdup tank resulting in increased recycle
holdup tank level indication and alarm at the main

control board.

4. Letdown. heat exchanger, RCP seal water heat exchanger,

and excess letdown heat exchanger tube Leakage to the -

component cooling 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.
.

5. Safety injection system pump discharge subsystem

(hot leg injection) is isolated 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' indi cation
and eventually lifting relief valves with resulting
indication and alarm of increasing recycle holdup

tank level.

..
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6. Steam. generator tube leakage from the RCS to the secon-

.-

-
,

radiation monitors. . _ . -

dary system witL be detected byu.

:. . .

in the steam generator blowdom system and by the

chemical process sampling system. Samples from each

reduced pH from thesteam generator wiLL indicate
Leaked from the RCSpresence of boric acid having

to the secondary system.

.

Indication of unidentified Leakage from the reactor ,

coolant pressure boundary into the containment is provided:

by two sources.
The fi rst is containment atmosphere _

radiation monitor indicators and alarms.
The second'is

Theflow with its associated alarms.containment sump
con-containment atmosphere radiation monitor operates

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 less than one hour. The radiation monitors

are seimsic Category I and are located in flood and
the require-tornado protected structures thus meeting

for
I of General Design Criterion 2, " Design Basesments
!

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'-|

fied in the guidelines of Positions C.6, C.7, end C.8
*

,

|
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Of Regulatory Guide 1.45. If a break were to occur
$.

'

. ,

i

E . /. in the p.rimary system, the resulting coolant flowt
. . . . .;

would pass to the containment atmosphere providing air
,

'

borne contamination or condense and f aLL to :he floor.

.The containment floor and equipment sump' pumps;

as welL as the incore instrumentation room sump pumps,

input to a plant competer program designed to detect

unidentified Leakage inside containment in excess of

one gpm in less than an hour. Sump level switches

witL be set to start pump A1 when 15 gallons has collected

!
in Sump A and start pump A2 and actuate a control roomi

!
alarm if a high-high level is reached. Upon startup of

sump pump A1, a timer is started in the computer; an
alarm witL 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 cr more. A flow integrator is provided on

the combined sump pump discharge for periodic monitoring
|

| with an accuracy of the one spm.

The sump-flow measuring system is testable and can be

calibrated as required. Additional sources of indication,

of unidentified Leakage include containment pressure,

temperature and humidity indicators, pressurizer Levet

indicators in,the main control room.

._ _ _ . . _ _ _ _ . . . - _ . - _ - . _ - - - . - - -- .
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Based on the above, we conclude that the reactor coolant'
. . *

<

sb"'i-pressureboundary Leakage detection systems are diverse -
*

~

,
,

and provide reasonable assurance that primary system

(both identified and unidentified) wiLL be detectedLeakage

the requirements of Generat Design criteria 2and meet

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
to seismicRegulatory Guides 1.29 and 1.45 with respect

classification and reactor coolant pressure boundary leakage'

detection system and are, therefore, acceptable. .

G
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5. 11 Pressurizer Relief Tank (Pressurizer Relief Discharge
- .

' '![. , System) ', --
.

,,

y
' ' "The pressurizer relief discharge system consists of the

pressurizer relief tank, the discharge piping fr.om 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 liquid rad-

w a s t e oc boron recycle system. The system is non-safety-

related (Quality Group D, non-seismic Category I) and

is not part of the reactor coolant pressure boundary
since atL of its components are downstream of the reactor

Therefore, -

coolant system safety and relief valves.
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
the primary relief and safety valves.steam volume through

Other relief valves . which discharge / t,o the pressurizer

relief tank are from the msidual Mat removat system and

from the chemical a nd Ye L ume co nt r ol system. Releases

less than the design basis releasefrom these sources are
from the pressurizer. The internal spray and bottom drain

pressurizer relief tank are used to cool the wateron the

within the tank. A nitrogen blanket is also provided

in the tank to permit expansion of entering steam and to

control the tank internal atmosphere. If a discharge

exceeding the design basis should occur, the rupture
.

See

- , _ _ _ _
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QL '--discs on t'he tank would pass the discharge through the. .
.

s . ..

tank to the containment.

.

of the tank can be drained to the wasteThe contents

holdup tank in the Liquid. radwaste system or the recycle

holdup t a n k i n t h e bo r o n. r e c y,c t.e sy,stsp. 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 futt vacuum to prevent collapse if the contents
cool fotLowing 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 so

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

f
Criteria 2, ' Design Basis for Protection Against Natural

Phenomena," and 4, "Enviornmental and Missile Design

Bases," and the guidelines of Regulatory Gufde 1.29,
" Seismic Design Classification," Position C.2 are

satisfied.

.
.
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- - , _
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t Based on our review, we conclude that the #ressurizer
s .p -

. "
* .

l '', [. re li e f dis' charge system meets the requirements of
..

General Design Criteria 2 and 4 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.

.

t
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9.0 Auxiliary Systems
,

,

We have reviewed the design of the auxiliafy systems

necessary for safe reactor operation, shutdown, fuel storage,

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

these objectives are achieved.
.

The auxiliary systems nec,essary for saft., reactor

operation or shutdown include the essential service
cooling water system,"ultsmate -

water system, component
_

heat sink, control room chitled water system, the heating,

ventilation, and air condition systems for the control
room and essential portion of the chemical and volume

'ontrol system, and the auxiliary f eedwat er system.c

l The auxiliary systems necessery 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
s.utdo.ynhthat their f ailure wilL. not prevent safe

of the plant or result in unacceptable release of
radioactivity to the environment. Thesesystemsincheder .

|

.

1

.

l
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the demineralizedthe nonessential service water system,
!-
,

' 'w.ter maekup system, potable and sanitary water system,'

station heating system, nonessential chitled water systems,

nonessential portions of the compressed air system,

nonessential portions of the chemical and volume control
and heating ventitation, and air conditioningsystem,

of the auxiliarysystems for nonessential portions
building and the turbine building.

.

|
,

e-

e
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9.1 Fuel Storage Facility

9.1.1 New Fuel Storage

The new fuel storage 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-I criteria as are the storage racks and vault.

This building is also designed against flooding and tornado

missiles with the exception that railroad freight door may not

be capable of withstanding tornado missiles. This concern is
W A6 t h 9

addressed /n Section 3.5.2 of this SER and edJ. ..v4 in Q410.10

with regard to tornado missiles. Thus, the requirements of

General Design criterion 2, " Design Bases for Pr3tection Against

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

" Seismic Design Classification," are satisfied bh kic d
| h c % W @ M h er h doH:.

The new fuel storage pit is not located 3n the vicinity of any

high-energy lines or rotating machinery. Physical protection
;

i

by means of separation is provided for new fuel from internally
WM

generated missiles and the ef f ects of pipe Errk::; and therefore

the requirfments of General Design Criterion 4, "Enviornmental
and Missile Design Bases," are met as described in Sections 3.5.1.1

e
and 3.6.1 if this SER.

3

e
e
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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 to the fuel

would release relatively minor' amounts of radioactivity that would

uel-[andling uildingy'entilationfystem.be accommodated by the

The facility is accessible to plant personnet for inspection.

Thus, the requirements of General Design Criterion 61, " Fuel

Storage and Handling and Radioactivity Control," are satisfied.
'

The'new fuel storage racks are designed to store the fuel assem-

blies in pn array with a minimum center-to-center spacing of

21 inches. However, the applicant has not provided the specific

values determin i criticality analysis together
kgff

,

with the associated d- '' " assumptions and input parameters

| producing his optimum moderated condition. In addition, the

1

|
applicant has not provided sufficiently detailed drawings of
the new 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."
|

.

, - - , ,- , - - , - - -
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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 phenomena, and radiation protection respectively and the

guidelines of Regulatory Guide 1.29 relating to seismic classi-
fication and is, therefore, acceptable. However, we cannot con

clude that the requirements of General Design Criterion 62 is

satisfied until concerns regarding tack of specific keff, and
new fuel storage rack design are resolved. We wiLL report

resolution of our concern in a supplement to this SER.

e-

.

*
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9.1.2 Spent Fuel Storage , .

Each ple' anit 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 lined 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
racks and storage pool, fuel transfer canal andsteel storage

cask loading area. We cannot, however, determine the capabilit
/u445,% V/MiaMM Ak f ecio IT %

fr;spent fuel pool - :_tt'rl ~ se-4 h 5( * * h v % b d:::;;W b:of e stai L steel

s s E u 4 dt m Mess xhc
d" e < blockage ofto cooling flowpaths. This concernove.* heating

D % A Ac4ulk q
is addressed in Q410.13.

The auxiliary, building is desi ned ag inst flooding and tornado .
pro O\ M k os.llg44 c.K WO t nh wtte M

as previousLymissiles with the exception of the freight door /\

|
noted (refer to Section 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 Regulatory

Guides 1.29, " Seismic Design classi'ication," and 1.117, " Tornado
are satisfied except for the above concernDesign Classification,"

for tne spent fuel pool liner.

-

l
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located in the vicinity of any high-energyThe fuel pool is not

Lines or rotating machinery. Therefore, protection of spent fuel

from internally generated missiles and the effects of pipe breaks
(refer to Sections 3.5.1.1by physical separation is provided

and 3.6.1 of this SER). Thus, the requirements of General Design

Criterion 4, "Enviornmental and Missile Design Bases," and the
Guide 1.13 concerning missile protectionguidelines of Regulatory

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 s ei s ni c-Ca t ego ry-I storage rack arrangement provides a fuel

adequate to maintain the multiplication factor,storage array

keff, below 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
the storage racks have been designed

permitted locations. Although

to prevent significant lifting forces from being applied to tnem,
we 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
fuel assembliesthe possibility of storing Oconee or McGuire spent

1

- _

_.
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fuel pool by providing bottom spacers in
in the Catawba spent .

We are concerned with the consequences
the spent fuel racks.

of an error in placing Oconee or McGuire fuel assemblies into
of Catawbafitted with spacers and the placementpositions not

This concern is addressed infuel into positions with spacers.
should provide the fotLowing

Q410.11. In addition the applicant

information.
value of the effective multiplication factor of

1. The nominal
to be added to this value. ,

the racks and the uncertainty
~ (Note:

The results of the verification of the KENO code used2.
reviewed such calculation with the 22We have not previously
This should include a description (may ,

cross sections).group -

of the experiments which were calculated andbe by reference)
calculation results.the bias and standard deviatiqn of the

storage in ;

assemblies which are proposed for
3. The Oconee fuel

15 rather than 17 x 17 assemblies.Catawba rack, are 15 x

For the same enrichment there may be smaLL differences between
Please provide

optimized Westinghouse design.these and the

a discussion of such differences.

Criteria 61, " Fuelrequirements of General DesignThus, the

Storage and Handling and Radioactivity Control," and 62,
and Handling," and

" Prevention of Criticality in Fuct Storage
1.13 concerning the protection

the guidelines of Regulatory Guide
mechanical damage and prevention of criticality are

of fuel from

not satisfied.

.

.
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The design of the storage pool includes a pool water Level

monitoring system, and radiation and temperature monitoring systems

with Local indication and alarm in the control room. These features

satisfy the requirements of General Design Criterion 63," Monitoring

Fuel and Waste Storage."

Based on our review, we conclude tha.t 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 concerning the f acility's

design and seismic classification and protection against tornado
wiss*iM
::i:!J;c and is, therefore, acceptable, except as noted above.

However, we canno't conclude that the design satisfies the require-
,

l

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.

~
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9.1.3 Spent Fuel Pool Cooling and Cleange System

*

fuel. poolEach plant unit has, an independent spent

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 fuel pool water. The spent fuel pool cooling

|
system is designed to remove the decay heat generated by

.

the number of spent fuel assemblies that are stored

which include: a full core offtoad, plus the r e..a i nd e r
|

| of the capacity of the pool fitled with fuel from the
'

previous yearly re f ue Lincs. The total caoacity is 1417-.

spent fuel assemblies,

e-

The system includes atL components and piping from intet
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. radmaste system. The design consists

of two essential' fuel pool cooling trains each with a

fuel pool cooling pump and heat exchanger which are
'

completely redun' dant. 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-If flood- and tornado protected fuel

- _ _ _ _ _ _ . _ .
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building portion of the auxiliary * building (refer to

S e c t i ons 3.4.1 and 3. 5.2.of t hi s SER) . The system itself,

.with the exception of the'.. cleanup portion, is designed to
,,

'

Qua li t y-G roup-C and sei smi c-C at ego ry-I r e qu i r e.n e n t s .

Failure of the non-seismic-Category-I, Quality-Group-D

cleanup portion wilL not affect operation of the cooling
.

train as isolation capability of that portion of the

piping system is provided, and therefore, no adverse
safety-related equipment would result fromeffect on

such a failure. Therefore, the design satisfies the

requirements of General Design Criterion 2, " Design
.

Bases f or P rotection Against Natural Phenomena," and the

guidelines of Regulatory Guides 1.13, " Spent Fuel

Storage Facility Design Basis," 1.26, " Quality Group
Ilassifications and Standards for Water , Steam , and

Radioactive-Waste-Containing Components of Nuc t ear Power

Plants," and 1.29, " Seismic Design Classification," with

respect to seismic and quality group classification of:

the spent fuel pool cooling system. Discussion of

compliance with Regulatory Guide 1.52, " Design, Testing,

and Maintenance Criteria f or Engineered-Saf ety-Feature

Atmosphere Cleanup System Air Filtration and Adsorption
.

Units of Light-Water-Cooled Nuclear Power Plants," f or

f the fuel-hand' Ling building is discussed in Section 9.4.2
|

of this SER.
.

|

The various components of the system are located in

missile-shielded cubicles within the tornado-missile-
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protected auxiliary buitding and are separated from
other moderate- and high-energy piping systems (refer to

.

Sections 3.5.1.1 and 3.6.1 of this SER). Thus, the

requirements of General Design Criterion 4,

" Environmental and Missile Design Bases," are A Mh e.)

Since each plant unit has a separate and independent -

spent f uel p ool c.coling and cleanup sy s t e m, the

requirements of General Design criterion 5, " Sharing of

Structures, Systems and Components," are % D g h* g ,

Either of the two spent fuel pool cooling trains
maintains the pool water temperature at 125ef or less

p,y. d g,
W 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 fitled with fully irradiated fuel
from previous yearly refuelings. This normal heat load

temperature is below our acceptance criterion of 140oF.
,, g

*

During 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 one-third core fully irradiatedand decayed 7' days, ,

and decayed 25 days with the remainder of the pool

filled with fuel from previous yearly refuelings. Under

these conditions, both cooling trains must be used to
Thesemaintain a temperature less than 150ef.-

W, _ .hpu_
g ,,--

-, - . - _ . . . __ _ __
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" abnormal" heat load temperatures are within acceptable
.

Limits and assumes the full-core offload has occurred
when the fuel storage racks are full. The heat loads

for the above " normal" and " maximum" cases are in accor-
dance with our Branch Technical Position (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
heatslightly higher normal and maximumand indicates a

load for this f uel but stitL within the above mentioned
tenperature limits.

_

AlL connections to the spent fuel pool are either near
the normal water level or are provided with anti-siphon

h. oles to preclude possible siphon draining of the pool

water. The safety-related component cooling water

system provides cooling water to the fuel pool heat
to the ultimate heatexchanger and transfers its heat

(refer to Sections 9.2.1 and 9.2.5 of this SER).sink
i

I
The spent fuel pit pumps can be powered f rom the

emergency (Class 1E) power sources. However, t he

Licensee has not provided information on the spent

fuel pool water temperature folLowing the loss of one|

|
cooling train assuming the offload maximum heat load|

.

.-
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.

condition with either Catawba fuel or non-Catawba

fuel. Neither can we determine the disposition of the
.

spent fuel pool heat load to atL 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
-

buitding ventilation system to handle the load. The

applicant has not presented an analysis of decay heat
load vs. time or pool temperature vs. time. These

concerns have been addressed i n Q410.12. Th< oW, W-c. cm o b

c~wa. .ww +? Cu %e'.t .mwww4 H > " CockfWW4.
| The design of the spent fuel pool cool'ing sy. stem and its

accessible location is such that periodic testing and
t

in-service inspection of the system can be
e
accomplished. The active components of the spent fuel

1

I pool cooling system are either in continuous or
intermittent operation during atL plant operating

conditions. Thus, the requirements of General Design

Criteria 45, " Inspection of Cooling Water Systim," and
!

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

|

Normal makeup to the spent fuel pool ~to veplace losses d'e tou

evaporation gr leakage through the Liner and thus
' maintain proper water Level for shielding is provided by

the seismic-Category-I refueling water storage tanks.

Demineralized water can be supplied to the pool by the

reactor make-up water pumps, and emergency make-up water

1

-
_ _ - _ _ _ _ _ _ _ _ _ _



|
*

. .

,
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.

can be supplied to the pool from.the seismic-Category-I,

CuaLity-Group-Cfuclear[ervice[ater/ystem. The
j

,

nuclear service water pumps are powered from the .

emergency (Class 1E) buses. Thus, the requirements of ,

i

and HandlingGeneral Design Criterion 61, " Fuel Storage

and Radioactivity Control," and the guidelines of
Guide 1.13 concerning fuel pool design are _

Regulatory

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
also provided asindication of the purification loop are

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 ipen{ f uel

pool cooli'ng and cleanup system is in conformance with
Criteria 2, 4, 5,requirements of General Designthe

45, 46, 61 and 63 as they relate to protection against
missiles and environmental effects,natural phenomena,

cooling water capability, in-service inspection, functional
testing, fuel cooling and radiation protection and monitoring

provisions respectively and the guidelines of Regulatory|
F

Guides 1.13, 1.26, and 1.29, relating to the system's
classification, and is,~

design, s ei s mi c and quality group

.-. _ - _ - _ - _ _ - - _ .
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.

therefore, acceptable. However, we cannot conclude

that the requirement of GDC 44 are met with respect to

the spent fuel pool heat load disposition. We wilL

report resolution of our concern in a supplement to this
.

SER.

.

e

i

f"

'

t
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9.1.4 Light Load Handling System (Fuel-Handling System)

The light toad handling system is related to refueling
and consists of atL components and equipment used in .

handling new fuel from the receiving station to the _

Loading of spent fuel into the shipping cask. The Light

loads considered are those that, if dropped, would have

a kinetic energy on impact less than that of one
fuel assembly and its associated handlin'g tool when

dropped from the normal handling height above the spent

fuel storage racks. The system includes the equipment

designed to facilitate the periodic refueling of the
reactor, the refueling machine, spent fuel pit bridge
t-

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 to
assure that fuel-handling procedures are maintained.

The design assures that no failure wilL result in
release of radioactivity in excess of that assumed in

i the design basis fuel-handling accident.
.

The entire system is housed within the fuel-handling

portion of the auxiliary building and reactor building ,

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

tornado protected structures (refer to Sections 3.4.1
= ~



9 0
.

.

.

. . -

and 3.5.2 of this SER). Although fuel-handling system

components are not required to function fotLowing an
.

SSE, critical components of the fuel-handling system are
_

designed to seismic-Category-I requirements so that they
wilL not fail in a manner which results in unacceptable

consequences, such as fuel damage or damage to safety-
,

related equipment. The refueling machine and fuel-

handling machine which handle individual fuel assemblies

are designed to seismic-Category-I requirements. The
_

design thus satisfies the requirements of General Design

Crit erion 2, " Design Bases f or P rotection 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 C ri t erion 5, "S haring of Structures, Systems and
i

gliG, alAd.CComponents," are eme.

i

!

i .

|

| -

:
;

I

.
.
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.

*
.

However, we have identified a new generic' concern with* ,*

respect to dropping of loads lighter than 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 h'is fuel-handling
-

-

procedures and identify these loads,'their weights and.

.

~

he'ights when lift'ed, design features er. proc'edures~ ' ' '
,

T o r a s s u r in g . t h e. L i f t.. h e i g h t '.i's' m o't? }e x c e e d e'd,
-

' .-

-
and the kinetic energy of these loads upon i c.p a c t i ng

,

~~ spent fuel. The ap'plicant should verify that the.'

.

resulting radiological releases are less than those from- .

the design basis fuel-handling accident or take

appropriate corr.ective measures. Thus, we conclude that. - .
*- - c

-
.

and 62' the requirements of General ' Design C riteria 61

are met with the' exception of the above concern which
-

.,

has 'been addressed in Q410.15
i

Based on our review, we' conclude t h a t .t h e '. li g h t l o a d-

is in conformance with the,

'

fuel-bandling system.-
. .-

requirements of General Design Criteria 2 and' 5
,.-

:

.
,

.

e

..

&

.
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.x, . . . . . . . . .
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. ~_

as they relate to its protection"against natural
_

'

'

The Light toad fuel'-handling system meets
.

phenomena,
.

. . .. ..

..
-

t h e' r'e c*o mb en d a t i DWs* o f. R e sb L a t *o r'y' G b i ' e i':i'i13 a n d IMd
.

,

1.29 with respect to seismic cla'ssification, tornado-*
~

'

generated missiles and inter Locks and is therefore,
'

.

acceptable. However, we cannot conclude that the .

.

requirement of General Design Criteria 61 and 62 hre

met until our concerns with respect to the dropping
a fuel assembly are resolved. We

Loads Lighter than- - ,

- ~ . . . . . .

-

wiLL report re' solution of our concern in a supplement
-

.

-

to this SER. .,
.

.
.

|

:

.
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9.1.5 Overhead Heavy-Load-Handling System .
, ,

Tite: dve rlic at he a vy-Loa d.-handling . syst em s. consists of aLL
,

components and equipment'used in moving aLL toads-

_

weighing more than:one fuel assembly and its associated
' '

handling device. The equipment inc Luches the contain-

ment polar crane and cask handling crane which are*

,
used in handling such heavy Loads as the reactor vessel

"

head, reactor internals, shield plug segments and spent
.

fuel casks. The containment polar crane is not used

for handling fuel assemblies. The cask-handling crane
.

*
..

does, however, handle fuel assemblies.. Handling of
'

fuel ' assemblies by the main hoist is Limited to the -

- area betwe;n the new fuel vault an'd the spent fuel ,

- shipping cask area'.. Handling of f uel assemblies. by

the auxiliary hoist is Limited to the area bet' ween
'

*
.

,

-
.

the new fuel va0Lt and the new fuel elevator.
-

. .

*

, 4

.-
--- - - . = - . . .. s .. . .

-

|

|

|

-

|
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is housed within the fuel-h:ndling
The entire system

auxiliary building and reactor building,

portion of the
flood andwhich are seismic-Category I,(containment)

tornado protected str'uctures (refer to Sections 3.4.1
Although fuel-handling system

and 3.5.2 of this SER).
required to function fotLowing an

components are not

SSE, both the containment polar crane and the cask
_

Iare designed to seismic-Categoryhandling crane

requi rements so that they wilL not fait in a manner
consequences such as fuelwhich results in unacceptable

The 125-or damage to saf ety-related equipmert..

damage

ton cask handling crane is used for handlin'g the spent
cask and is equipped with a.10-tonfuel shipping

auxiliary hoist.
The 175-ton containment polar crane is

used to move the reactor vessel head and has a 25-ton
a- The design thus satisfies the
auxiliary hoist.

requirements of General Design Criterion 2, " Design
Natural Ph'enomena," and the

.

Bases for Protection Against
1.29, " Seismic Design

guidelines of Regulatory Guide
..

C l a s s i f i c a t i o n .'"

Each plant unit has a separate and independent fuel-
requirements of General -

| handling system; thus, the
Design criterion 5, " Sharing of Structures, Systems and

C om p on e n t s ," a r e aims:, m Q C, & ,

is prevented
The main hoist of the cask-handling crane

fuel pool by mechanical
from traveling over the spent

- _ _ _ _ _ __ _ _ _ _ _ 1_. _ _ _ _ _ _ _ _ _ _ ._
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stops. The spent fuel cask is brcught to the cask

storage area along a prer.cribed path and enters the

storage area without passing over spent fuel in the*

.
-

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

structural surface high enough to cause damage which

could result in unacceptable radiological release. No

safety-related equipment 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 that it will not fall outside .

the cask-toad area and will thus not affect the fuel in
.

the spent fuel storage pool. It should be noted,
-

however, that the new fuel elevator is located within
the spent fuel pool main area, thus requiring that the
auxiliary hoist of the cask-handling crane be positioned

over the spent fuel pool. However, the applicant should
.

verify that the above discussion concerning a cask drop

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 Heavy 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

provide an analysis of the effects of drepping heavy
*

.



. .

.

should satisfy the evaluation criteria of NUREG-0612,
-

Section 5.1, and consider the consequences of dropping.

.

reactor vessel head and vessel internals duringthe

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 Loads and

an analysis of the consequences of their fatling
included in this analysis. This concern is addressed in

Q410.14, Further the applicant has not committed to

implement the interim actions of NUREG-0612 prior to
-

final implementation of NUREG-0612 guidelines prior to

receipt of the operating License.
r-

In respects other than those related to our evaluation

of the applicant's response to NUREG-0612, we find that

the requirements of General Design Criteria 4,

" Environmental and Missile Design 3ases," and 61, " Fuel

Storage and Handling and Radioactivity Control," are

met.

.

.

Based on our review, we conclude that the verhead

eavy-[oad- andling,'fyst em is in cor.formance with the
,

requirements of General Design Criteria 2, 4, .and 61

as they relate to its protection against n a t u r'a l

phenomena, missile protection, and safe handling
-

%

'

. .
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,

.

'

.

'

-of t he spent fuel cask, and the guidelines of Regulatory

Guides 1.13 and 1.P.9 with respect to overhead crane

interlocks and maintaining plant safety in a seismic

ever;ti+:!fyd
herefore acceptab,l.e,s e cept as noted above
QW M Nt.GM +W"

with reshet to NUREG-0612 i ssues. We wiLL report

resolution of our concern in a supplement to this SER.

e
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9.2.1 Station Service Water System (Nucitar Service Water

(Nsws)
System)

The nuclear service water syst em provides cooling water

in both normal and emergency situations to saf 9ty and
h-91k W l W 2=

non-safety-related heat loads of n:S r%. Lake Wylie
A

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 cooled 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 pumpCkt Utys
oil coolers, auxiliary building d #1': :, cent ri f ugal

room coolers, containment spray pump room, charging pump
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 radioactivity. W N{') f 4 SM& %6

The system consists of two redundant trains - unit,A.

Tx*A" tw cm. W e 4 % L~b %% s m s pqU
!

tw.a L*Ts" W h -L. he'' %" W)s ($oa< 9 sws
M s%kg). A W'<s" p-p w a, egnhe4,

,

'

iwuc.k J.%%"A'p%su R wacuT
t

' N k ke.ouier M %)&M.thdt,
A *

% & M_s4e.aA.wh % % &g.
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<useva* pMwer el d f r o m^s e p a r a t e e m e r-The pumps ar'

g -- ..,;.
.

The operation of anygency (Class 1E) power sources

two of the four pumps on either or both supply trains

is sufficient to supply atL cooling water requirements

for the two unit plant for unit start-up, cooldown,M-addirefueling, or post-accident' operation. However,3

tional pumps are normalLy started for unit start-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. Th. ...;'... .: ;':: - -*--

;d du * ; ; '. . . . .' ' L-

: y . e u. Tunction is atso ...w.

<4+a - - --d LO .' ;r*! sad eim'+=n-e : ,(
-

..o,,

-

Train separation with' double--,-- ,a ~.- 4 .%- e-ur.

valving between main supply and discharge headers,
two 100-assures both units of having a source of water,

f e redundant trains of heatj percent-capacity pumps, and two
l

exchangers essential for safe shutdown.
Trains A and B ("y ent[g

#4"a nlmeae hy *w

( CM Cdc0 CxesS connected together,2t% pro 2&oC*-4 (D cD'1
* 7"a

~48. :, t =:F crossover connections isolation .

tA4 Nf 4 N WgM;M *e"a"

closed to ensurevalves w ted automatically ggye
A

train integrity and to meet the single failure criterion.|

Criterion 44,requirements o.f General DesignThus, the

" Cooling Water" are met.

1

-- _ - -. --._.__. w
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in its vicinity by causing soit erosion. This concern

has been stated in Q410.16. Until this concern is

resolved, we can not conclude that the requirements of

General Design Criterion 2, " Design Bases for Protec-

tion Against Natural Phenomena," and the guidelines of

Regulatory Guide 1.29, "Sei smi c Design Classification,"

are satisfied.

During normal plant operation, one nuclear service

water system pump per unit is operating. Availability

of the remaining pumps is assured by periodic functional

tests and inspections as delineated in plant technical
-

sepecifications. The system components are located in

accessible areas to permit in-service inspection as

pequired. Thus, the requi-rements of General Design

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

46, " Testing of Cooling 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

p- -- 'dr- :;; c. ; . n;...$ ne..en:12, shared systems,

!
! decay heat removal capability, in-service inspection .

and functional testing. HoWever, we cannot conclude

|

.

M

i
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The essential portions of the nuctear service water
common for both Units 1 and 2 up to a pointsystem are

outside the auxiliary building where each train is
The return trainsdivided and directed to each unit.

are combined, both inside and outsidefrom each unit
building and returned to Lake Wylie underthe auxiliary

SNSWP under emergency con-
normal condition and to 'the8SAlMAT4 h e.C M )2
ditions. p M olation between units is accomplished

automatic safety-related valves poweredby redundant

from separate emergency (Class 1E) power supplies.

Therefore, General Design Criterion 5, " Sharing of

Structures, Systems and Components," is met.

is a seismic CategoryThe nuclear service water system
system are quality

,;L system essential portion of the
seismic CategoryThe system is housed in theGroup C.

flood and tornado protected nuclear service waterI,

and auxiliarydiesel generator buildings,pumphouse,
i

are unable to determine thatbuilding. However, we
;

system can
! Buried portions of the nuclear service water

withstand the effects of a failure of the non-safety-
related condenser circulating water system yard piping.

ductsWe are concerned that the large circulating water
shutdown earthquake and. jeopardizefait during safe YPubmay

buried Jammwof the nuclear service water supplyAsupport

_
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.

s

requirements of General D*esign Criterion 2that the
regardguidelines of Regulatory Guide 1.29 withh %e.Yand the

natural phenomena because of ourto protection against 'wLn condenser circula-concern with the effects of failureA A

ting water piping as described above.
We wilL report

to this SER.resolution of our concern in a supplement

* q.

|

|

~
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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 h1CK Q hed ym

potentially radioactive heat sources. AW c'i'ety
' _ _ f via the nuclear service water system to"'- '-'d

the ultimate heat sink. (Refer to Sections 9.2.1 and

9.2.5 of this SER for a dis cussicrr of the nuclear servi ce
water system and ultimate heat sink.) ~This arrangement

minimizes the possibility of leakage of radioactive
.

material into the environment. A portion of the system -

shared between Units 1 and 2 as described below.is

cooling to saf?ty-fystemsuppliesThe omponent ooling

related and non-safety-related plant components during

normal operation 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 letdown heat

exchanger, reactor vessel support coolers, steam

generatorblowdownhefexchanger, seal water heat ex-
changer, fuel pool heat exchangers, sample heat exchan-

and various addi.tional subcomponents of the Wdyt.1

gers

W%Tt. tMovdihtr cwd re_c% e@rdTey s,
,

A M 'wdTre is )?muA et Adu)by
%" w+-Aex%d Wu.gr

O -t& LdtO> h $ut. Wu
'

*
o em.
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The CCS consists of f^"- eumes. +ua k :- ..;,,,,,,,,,

2 - ,._; ;nd '"- d-=4n a,-:
+"a e"-ce tanke --: d:

1- -' # ; two redundant cooling trains in each unit, with

two pumps, one heat exchanger and one surge tank per

train. Each pump is powered from a separate emergency

(Class 1E) power source. On an engineered safety fea-

tures actuation signal both trains of component cooling

equipment are actuated and automatically aligned by
!

redundant isolation valves to the appropriate trains of
t

1

engineered safety equipment. Only one train :f ::--

p:::-: :::'' ; --'i--^at in each unit is necessary to

%Trt,

|
supply minimum engineered saf ety/Nequipment requirements

f
thus assuring adequate cooling capability in the event

of a single f ailure under atL assumed accident condi-

tions including loss of offsite power, LOCA in one unit9

and simultaneous safe shutdown o f t h e o t h e r . -emanasar-

] My normal unit operation two pumps and one heat exchanger

are requi red. Two pumps and o.ne heat exchanger also
|

provide minimum unit cooldown requirements. '';_. ..c,

;-'t *aa' der- . . , . r ; . : - it. However,
t ; :.'d; m . . . .m ..

to provide a more rapid unit cooldown, four component
|

cooling pumps and two component cooling heat exchangers|

'
!
I are required. The CCS systems for Unit 1 and 2 nor-

malLy function as two independent systems. The systems

|

t

.

- - - - - - ' '
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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 isojategby redundant automatic valves
hot - 4 A.M,1WS

on engineered e - | u r r d: actuation signal. Thus, the

/N
requirements of General Design Criterion 5, " Sharing of

Structures, Systems and Components," and 44, " Cooling -

Water" are satisfied.

.T h e applicant indicates a capability to operate the
reactor coolant pumps for 10 minutes after a loss of

component cooling water. However, the applicant has not

provided safety grade instrumentation with which to

indicate this loss of cooling 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 meet the single failure criterion

j

since a single supply and return path provides cooling
,

,

t -
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water to alL four reactor coolant pumps and each path

contains a single electrically operated containment

isolation valve. Thus, cooling water to atL four
motor bearings-which require con-reactor coolant pump

tinuous cooling during atL modes of operation would be

Lost on failure of either of these valv.es to remain open.

This concern has been addressed in Q410.17.

The component cooling system is seismic Category I,

Quality Group C. The system is housed in the seismic-

Category-I, flood- and tornado-protected auxiliary
b u i '. di n g and containment (refer to Sections 3.4.1 and

3.5.2 of this SER). Thus, the requirements of General

for ProtectionDesign Criterion 2, " Design Bases

Against Natural' Phenomena," and the guidelines of Regu-#

Latory Guide 1.29, " Seismic Design Classification,"

are met. The component c oo li n g -weeer system operates

continuously in alL plant operating modes. Pumps are

rotated in service on a scheduled basis to obtain even
are periodically tested in accordance withwear or

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" and

46, " Testing of Cooling Water System," are met.

' .

. . . . .- . - . . .-., - -- ._ . . _ , .
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Based on the above, we conclude that the component

cooling system meets the requirements of General Design

c ri t e ri a 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

functional testing, and the guidelines of Regulatory
Guide 1.29, with respect to the system's s ei smi c 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
'

of this concern in a supplement tc this SER.

r-

f

.

# e

O

.
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Demineralized Water Makeup System (Makeup Demineralized
9.2.3

Water System)
D, non-seismicThe non-safety-related (Quality Group

demineralized water system providesCategory I) makeup

treated and demineralized water to various plant systems

and components that include: condensate makeup (to the

upper surge tanks), chemical addition tanks, turbine-
~ cooling makeup, recirculated cooling
generator stator

reactor makeup water cooling tanks,water makeup,

component cooling water makeup, auxiliary boiler feed-

water, waste disposal system, and the ice condenser

storage tank. Lake Wylie provides the source of water
~

to the system.

The system has no saf ety- related f unctions. Adequatec.

isolation is provided at all makeup demineralized water
Protection fromconnections to safety-related systems.

,

flooding for safety-related equipment resulting from
,

i is discussed in Section 9.3.3 offailure of the system

this SER. The system is capable of fulfilling the

!
normal operating requirements of the facility for accep-

i

' table makeup water with the necessary component redun-1

dancy. At each point of discharge from the system,"

,

h .

- -
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t

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 of f-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 Gui de 1.29, "Sei smi c Desi gn

Classification," Position C.2 are met.

Based on our review, we conclude that the cakeup

,. 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.
j

a

b

u

e
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9.2.4 Potable and Sanitary Water Systems

The non-safety-related (Quality Group D, non-seismic

Category I) 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 radioactive

systems, and therefore, inadvertent contamination is

prevented. Protection from flooding for safety-related
failure of the system is dis .equipment resultingfrom

cussed in Section 9.3.3 of this SER. Failure of the

system does not affect plant safety as described above.

Thus, the requirements of General Design Criterion 60,
e-

" Control of Releases of Radioactive Materials to the
Environment," are met.

B a s e d o n o u s- review, we conclude that the potable and

sanitary water systems meet the requirements of General

Design Criterion 60 with respect to prevention of
.

release of potentialLy radioactive water, and is,

the ref ore, a cceptable.
,

t

=
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9.2.5 Ultimate Heat Sink

Two 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-I dam at an elevation slightly higher

(571 ft. mst) than the normal elevation of Lake Wylie

(569.4 ft. mst). The UHS provides heat dissipation

capability for both Units 1 and 2 through the nuclear "
~

(refer to Section 9.2.1 of thisservice water system

SER). The UPS provides a supply of cooling water to

' dissipate waste heat rejected during a unit LOCA plus

a second unit cooldown.

Makeup water can enter the SNSWP from Lake Wylie by

of valves from the nuclear service wateralighnment

I 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 protected"

|
|

|

b =
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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

I), to the nuclear service. water pump house is blow grade
034LD

'

and adequately protected. Thus, the requirements 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 Classifi cation" Position

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

The SNSWP is shared between Units L and 2 as are the

dwo redundant intake and discharge Lines of the nuclear

servide water system from and to the pond. (Refer to

Section 9.2.1 of this SER). A single normal intake and
I

discharge Line from and to Lake Wylie are also shared.

The safety related redundant Lines from and to the SNSWP

allow for a single failure of one Line 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

1

and 2 and discussed below. A single source of water is

i acceptable as its passive nature and design features

described above demonstrate an extremely low probability

of its failure due to natural or site related phenomana.

|
Thus, the requirement of General Design criterion 5,

'

" 'h ar i ng of Structures, Systems and Components" is met..

.

- , - - - - . . , . - . _ ___ _ _ __ _
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applicant's analysis which demonstrates the capabi-The

Lity of SNWSP to meet the cooling requirements of the

modeled utilized Branch Technical Position ASBplant

9-2, " Residual Decay Energy for Light-Water Reactors

for Long-Term Cooling." This analysis indicates that

is available for 30 days without makeup
sufficient water

and the maximum acceptable intake temperature to the

nuclear service water system is maintained assuming an

accident (LOCA) in one unit and simultaneous safe shut-
down of the other under the highest 30 day historical

,

ambient temperature conditions. The total heat input

in the analysis includes the fixed heat
'

~

to the SNSWP

Load due to safety-related pump and motor cooters, air

conditioning equipment, and diesel-generator jacket
loads

*w'ater cooters and the sensible and residual heat
due to one urit fotLowing a LOCA and second unit due to

an immediate cooldown.

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.
In addition,

This concern is discussed in Q410.18.
the applicant identified heat Loads appear inconsis-"

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

i .

___
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the design meets'fore, we are unable to conclude that
requirements of General Design Criterion 44,the

Guide" Cooling Water," and the guidelines of Regulatory
regarding the UHS ability to maintain1.27 Position C-1

prope r 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 conctude that the ultimate heat
Criteriasink meets the requirements of General Design

2 and 5 with respect to protection against natural

' phenomena and shared systems and the guidelines of
Guides 1.27 and 1.29 with respect to seismicRegulatory

classification. However, we are unable to conclude that
|

requirements of General Design Criterion 44 withthe

removal capability and the guide-respect to decay heat
to design

Lines of Regulatory Guide 1.27 with respect
We wilL

are satisfied as described above.capability
in a suoplement to thisreport resolution of our concern

SER.
-

|

~

h
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9.2.6 Condensate Storage Facilities (Condensate Storage

System)

The non-safety-related (Quality Group ~D, non-seismic

Category I) tondensate. storage system provides storage
for the Mainand makeup of deaerated condensate water

Condensate System, the Auxiliary Feedwater System, and

the auxiliary electric boilers. It also serves to

and store miscellaneous system drains.collect

The condensate storage system for each unit consists of

an upper surge tank dome, where makeup from the Makeup -

Demineralized Water System enters, two upper surge

condensate storage tank, an auxiliary feedwatertanks, a

condensate storage tank and two condensate storage tank
e

pumps.

capable of fulfitLing the normalThe facilities are
operating requirements of the facility for storage of

componentcondensate water with the necessary

facilities were evaluated and found toredundancy. The
|

for achieving safe reactori have no functions necessary1
'

shutdown conditions or for accident prevention or
Failure of the f acilities wilL not-

accident mitigation.
,

function of safety-related systems.{ affect the safety
'

|

|

b u
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[ondensate!torage ystem provides the normal
The j,

to the safety-related auxiliary
\.(preferred) supply

However, this function is notfeedwater system.

safety as the safety-relatedrequired to maintain plant
system serves as the assurednuclear service water

Refer to Section 10.4.9 of this SERwater source.
j compliance with General Designfor discussion of

Criterion 44, " Cooling Water," 45, " Inspection of

Cooling Water System," and 46, " Testing of Cooling

Water Systems."
,

turbine ,

The[ondensatef'torage/ystemislocatedinthe
separated fromand service buildings and is thus

However, we are unable tosafety-related equipment.
theadequate isolation is provided at

,.. determine that
c'ondensate /'torage f(ystem with theinterface of the j

safety-related (uxiliaryfreedwater system condensatef
j

This concern is addressed in Q410.19.storage tank.

Thus, we are unable to conclude that the requirements
for Pro-

of General Design Criterion 2, " Design Bases
Natural Phenomena," and the guidelinestection Against

of Position C.2 of Regulatory Guide 1.29, " Seismic
satisfied. The dondensateDesign Classification," are

e

s
u
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i

I

torage ystem is not shared between units; thus,
'

.

the requirements of General Design Criterien 5, "Sharins
appli-Systems, and Components," are notof Structures;

cable.

Based on our review, we cannot conclude that the conden-

stage storage system meets the requirements of General

Design criteria 2 with respect to the need for protec-
natural phenomena, as we are unable totion against

verify that its failure does not affect safety system
functions and that it satisfied the guidelines of

its seismic classifica-1.2qconcerningRegulatory Guide
resolution of our concern in ation. We will report

supplement to this SER.

e-

.

I
~
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9.3 Process Auxiliaries ,

9.3.1 Compressed Air System 1
1

The compressed air system consists of three separate j

subsystems: instrument air, stationf air, and breathing
:

air systems. These subsystems are common to both units.

The instrument airsystem/ 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 equipment, and

various maintenance purposes. The breathing air system

supplies clean, oil-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 required to

achieve safe reactor shutdown or to mitigate the

consequences of an accident. Failure of the station
~

air, and breathing air subsystems wilLair, instrument

safety-related components or systems from' not prevent

s
.

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



, . .

.

.

perf orming thei r intended saf ety functions. Because

the compressed air system serves no safety function,

the requirements of General Design Criteria, " Quality

Standards and Records" are not applicable,

air system consists of three paratletThe instrument

trains of compressdhs, coolers, moisture separators

and air receivers feeding four parat -l dryers and fit-

ter banks through a common Line. After ?i lt e ring, the

service is divided to Units 1 and 2. In the event of

Low instrument air pressure, thejdtation /'ir pystem wilLj

automatically supply air to the Instrument Air System.

This air wilL be supplied through two oil removal f i l-

,..te.s
to the instrument air compressors' discharge header.

consists of two paratlet trainsThe station air system

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 both units. Failure of the service

or instrument air systems wilL not prevent safety-
'

related components of systems from performing a s,

cooldown conditions or resultintended under emergency
,

in unacceptable radioactive releases. AlL air-operated

I
s n
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1

safety-related valves and devices are designed for a-

fail-safe mode on loss of instrument air and do not
continuous air supply under emergency orrequire a ,

r

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 operation

of these valves is assured from the auxiliary shutdown -

panet. This concern is discussed in Q410.20. Thus,

the requirements of General Design Criterion 2, " Design

Bases for Protection Against Natural Phenomena," ahd
Guide 1.29,the guidelines of Position C.2 of Regulatorye-

" Seismic Design Classification," are not satisfied.

We have evaluated the above subsystems and found it to

have no functions necessary for achieving safe reactor
i

shutdown conditions or for accident prevention or acci-I

dent mitigation. We have determined that the system is
breathing andcapable of providing normal instrument,

station air needs. Discussion of preoperational testing,

of the compressed air systems and compliance with
|

i

,

| $
_
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Regulatory Guide 1.80, "Preoperational Testing of

Instrument Air Systems," is contained in Section 14.0

of this SER.

to determine whether the instru-However, we are unable

ment air system meets the instrument air quality stan-
'

ards defined by ANSI MC 11.1-1976 (ISA S7.3). This,
.

concern is addressed in Q410.21.

0M
AlL compressed air system containment penetrations are

seismic-Category-I, Quality-Group-Bprovided with

isolation valves which are located in seismic-Category-
'

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

requirements of General Design Criteria 2, " Design Bases

e"for Protection Against Natural Phenomena," are sati.s-

fied for these portions of the system.

Based on ogr review, we conclude that the Compressed

Air System does not meet the requirements of General

Design Criterion 2 with respect to the need for pro-
can not verify

tection against natural phenomena as we

that its failure does not affect safety system func-
tions and the guidelines of Regulatory Guide 1.29 con-"

cerning its seismic classification. We conclude

.

u
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safety-related portions of the systemhowever, that

requirements of General Design criteria 2 andmeet the

5 regarding protection against natural phenomena and

We also can not conclude that theshared systems.

standards identified insystem meets the air quality
Therefore, the system is unacceptable.ANSI MC11.1.

resolution of this concern in aWe wilL report the

supplement to this SER.

-

|

!

|

,
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9.3.3 Equipment and Floor Drainage System9

,

The equipment and floor drainage system includes atL*
,

piping from equipment or floor drains to the sump, sump
and piping necessary to carry potentially radio-pumps,

active and non-potentialLy radioactive effluents through
.

separate subsystems. PotentialLy radioactive drainage -

is cot Lected in floor and equipment drain sumps in each

building and discharged to the Liquid radwaste process-

ing system, thus satisfying the'reqQirements of General

Design Criterion 60, " Control of Releases of Radio-

active Materials to the Environment."

floor drainageSafety-related portions of the equipment
-

system are the containment penetration lines and valves

for the containment floor and equipment sump and incore
These portions a.re se.ismicinstrumentation sump.

Category I, Quality Group B ., Also seismic Category-I,

Quality Group C check valves which prevent' bach'floodinC

are used on the discharges of those sump pumps throuohout

the plant which drain safety-related equipment. All this

equipment is located in seismic-Category-I, 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

~
>

l
-_ -
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of General Design Criterion 2, " Design Bases for Pro-
. ,

'

taction Against Natural Phenomena," and the guidelines'

of Regulatory Guide 1.29, " Seismic ~ Design Classifica-
.

.

tion," Positions C.1 and C.2, are satisfie8.
.

.

Separate sumps are provided f or the auxiliary f eedwater system

pumps so that a break or water jet from one auxiliarv
,

feedwater pump wiLL not flood a redundant pump. A
.

similar arrangement exists for the containment spray

and residual heat removal pump room sumps. The appli-

cant states that sump pump capacities are sized large
i

enough to handle a credible rupture or the maximum . . _

However,expected flow rate in their respective sumps.
we,are unable to confirm this statement and have

addressed this concern in Q410.22. Until the applicant

e-

responds, General Design Criterion 4, " Environmental,

.

and Missile Design Bases," is not satisfied.

It is our position tnat the applicant must: (1) demon-

strate drainage capability by natural drainage through

passive plant features or by failed non-seismic-Category- ,

I drainage systems, (2) equip Leak detection sumps with

redundant safety-grade alarms in the control room and
if operator action is required, unacceptablea

verify that

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 como,onent.'

.

,.p- , ..r_ _ - _ . ~. - --. ,.
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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

releases of radioactive material to the environ-against

and* the requirsments of General Design Criterion 2c3 Mite MAToq Mt.'2 9 fbiUAM C.(%dC. 2. WM .8 caped.ment c
Ng @'

with respec to peismic design However, we can not

4 b55,WG NN*cn ' 04t4 b M .,

conclude that the system complies with the require-
toments of General Design Criterion 4 with respect

protection against internal flooding and it is, there-

fore, unacceptable. We wilL report resolution of our
i ~

~

concern in a supplement to this SER.
- .

e

.g..

O 9

.

-

*
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9.4 Heat Ventilation, and Air conditionino (HVAc) s v s t e m-*
..

-

9.4.1 contret noo. ar . v,nt4tation svrees'
*

cont rol r.com a rea ventilation s ystem is shared byThe
.

both Units 1 and 2 and is designed to maintain a suit-
.

able environment for equipment operation and safe
*

operating.

occupancy of the control room under.aLL plant
.

conditions. The control room area ventitation system
the electri cal penetrationserves the control room,

.

'

switehgear rooms, battery rooms,rooms, cable rooms,

and motor control center rooms for both units.
(Refer

to Section 6.4 of this SER for further discussion of
control room habitabilitn. ,

.

'

t

consists of two redundant full-capacity- .

The system

pquipment trains each containing intake smoke, radia '
,

tion and chlorine detectors, prefilter.s, fin,al filters,
f fans, pressurizing fans, and chitled watersupply

except
cooling units. The system is ' fully redundant

for some passive interconnecting duct headers.

-
-

The cont.ol room area is.normalLy maintained at a
-

to the outdoors by
, ,

slightly positive pressure relative1

% 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,

i *
.

| .
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Each outside air intake location is monitored for the* *

presence of radioactivity, chlorice, and products df.-
.

'

combustion. Isolation o.1 the outside air intake occurs
a

automatically upon indication of high radiation Level,

high chlorine concentration or smoke concentration in .
*

.

the intake, should both intakes close, the operator

override the intake monitors and by inspection ofmay

the control room readouts select the Least contaminated
controtintake in order to reestablish pressurization of the

.

This wiLL ensure pressurization of the control roomroom.

at att times.

located in the -

ALL essential portions of the system are
flood-auxiliary building which is seismic-Category-I,

and tornado-protected (refer to Sections 3.4.1 and
-

.

515.2 of'this SER). Essential portions of the system

itseLf are seismic, Category I, Quality'. Group"C, and
systems.are physically separated from high-energy

Each outside air intake is provided with a t,ornado
.

1

*

isolation damper t.o prevent depressurization of the

control room and the control room area during a

These outside air intakes are tornado missiletornado.

Thus' the requirements of General,' Design .protected.

Criterion 2, " Design Bases for Protection Against ,

"

.

Natural Phneomena," and-the guidelines of Regulatory
-

. .

'

. .

b

i

. . .
_ _ _ _ _ _ _ _
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Guide 1.29, " Seismic Design Classification," are met.
-

3.5.1.1, 3.6.1 and 9.3.3 for dis-
Refer to Sections
cussion of protection of essential control room area

'

-

ventilation system components f rom internally generated
.

.
. .

d
missiles, postulated failures in piping systems an

.

, .

internal flooding.
.

control room a rea v entilation s ystem is an engi-
.

,

The ,

Each 100%-capacity redundant
neered safety feature. '

train of air-handling units, water chillers, pumps,
and outside air

pressurizing filter trains and fans,
intake isolation valves is served from separate trains

-

This assures1E p 6wer sy s t e m .

'. - of the emergency eLass
least one trainintegrity and availability of atthe system in the .

of the control r oom a ree v entitatione

event of any single active failure. The control room

area venti Lation s ystem is designed to maintain temper-

cleanliness and pressurization in the areas-

ature,
t-

served during normal plant operation, shutdown, pos
conditions, and in atL possible weather con-accident kodN. e entilation system is

; ditions. The cont r o l '-_2 v

the maximum radiation
- .

also designed to ensure that
dose received by the control room personnel under,

*
* '

Limits.conditions is within acceptable
- accident

,

.

b

h

.

e
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Upon detection of high radiation, high chlorine or

smoke concentration, the affected intakes isolation'

.

valves close automatically and the system is operated
, ,

entirely on recirculation with no outside air makeup.

During cont rol r6cm i solati on, addi tiona l r.e ci r culation', -

flow would be forced through the pressurizing filter
_

train. The above design meets the requirements of

Ceneral Des'ign Criterion 4, " Environmental and Missile

Design Bases and {9, " Control Room" and the guidelines,
of Regulatory Guides 1.78, on " Assumptions for

Evaluating the Habitability of a Nuclear Power Plant
~

,

Control Room During a Postulated Hazardous. Chemical

Retgase," and 1.95, " Protection of, Nuclea r P6wer Plant

pontrol Room Operators Aga, inst an Accidental Chlorine-

Release," with respect to the uninterrupted safe
' ''

occupancy 6f the control room and associated required

manned areas under atL normal and accident conditions

including LOCA conditions. The control ioom area ventita-*

tion system is shared between both units. However,

this sharing does not compromise the systems' safety

function because of its redundancy, and, thus, the
,

requirements of General Design C'riterion 5, " Sharing *
-

of Structures, Systems and Components," are met. .

. .
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Since the control room is not a source of radioactivity,''

~
.

and the emergency recirculation system *only functio.7s
_

folLowing an accident, the requirements of General.
-

.

Design criterion 60, " Control of Releases of. Radio- ,

;

~

active Materials to the Environment," and the guide- .

*

'

Lines 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," 1.140, " Design,. Testing and

Maintenance Criteria for Normal Ventilation Exhaust
System Aic Filtration and Adsorption Units of Light-

.

. Water-Cooled Nuclear Power Plants," are not applicabte.
'.*

.

However, the a p p t'i c a nt han not provided information
.

. ebout the capab'iLity of the. battery room exhaust fans
i . ..

| accumulation of hydrogen. T-he applicant
to prevent'

should verify that failure of the essential battery

room exhaust fan is annunciated in the main control

room. The app li c ant is requested to respond to the
\ -

| above concern.

-
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Based on the above, we conclude that the control room*

.

area ventilation system-is in conformance with the.

requirements of General Design criteria 2, 4, 5, and
.-

. 19 relating.to protection against. natural phenomena,

maintaining proper environmental Limits for equip- .
.

.

ment operation, shared systems, and protection to per-

mit access for occupancy of the control room under

accident conditions, and the guidelines of Regulatory

Guides 1.29, 1.78, and 1,95 relating to the system
.

seismic classification, design f.or protection against

hazardous chemical releases, and protection of per-

sonnel against chlorine gas release. However, we can"
-

not conclude that the system is acceptable until
room exhaust

-
resolution of our concern with the battery

resolution of our concern in asystem. We wilL report

supplement to this SER. .

.
.
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9.4.2 Spent Fuel Pool Area Ventilation System (Fuel Handling

Area Ventilation System

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 radioactive release to the atmos-

phere during normat and accident conditions. The fuel

handling area ventilation system consists of a non-

seismic-Category-I supply subsystem and a seismic-

Category-I exhaust subsystem. The supply subsystem is

single train which draws air directly from the out- , ,

a

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 radioactivity in the exhaust duct system,

I
dampers wilL automatically close and filter train inlet

air flowdampers wilL automatically. open to direct

through four redundant, 50-pe rc ent-capa ci ty filt er

trains before being redirected to the exhaust fans

and station vents.

5 -

|

|

.- __



j . .
'

.

.

The supply subsystem is not necessary for safe shutdown

operations. Its outside air intake opening 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-I, flood- and tornado-protected

(refer to Sections 3.4.1 and 3.5.2 of thisstructure

SER). The non-essential supply subsystem is separated

from the essential portions such that its 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 I,,

C and are physically separated from high-Quality Group

Thus, the requirements of General-pnergy systems.
Design Criterion 2, " Design 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
ventitation system components from internally generated

missiles, postulated failures in piping systems and
' internal flooding.

s
o
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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 Camponents," 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

Class 1E standby power and thus meets thethe emergency

single failure criterion. Air exhausted from the fuel
.

handling area is monitored by a radioactive gas detector

before entering the filter trains. Each of the four 50-

percent-capacity filter trains consists of prefilters,

%bsolute filters and carbon filters. An indication of

radioactivity above allowable limits wilL automatically

divert exhaust air flow through the filter trains prior
to discharge to the atmosphere through the unit vent.

Additional monitoring is provided in the unit vent.
Outleakage from the fuel-hand {ngareaispreventedby

| relative to the outsidemaintaining a negative pressure

atmosphere. Thus, the requirements of General Designl

Criteria 60, " Control of Releases of Radioactive"

|

s _
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Materials to the Environment," and 61, " Fuel Storage
. .

Radioactivity Control," and the guide-and Handling and
Fuel Storage

Lines of Regulatory Guides 1.13, " Spent
Design Basis," 1.52, " Design, Testing andFacility

System Air
Maintenance Criteria for Atmosphere Cleanup

Filtration and Adsorption Units of Light-Water-Cooted
Testing and

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

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

Based on the above, we conclude that the fuel handling-

area ventitation system is in conformance with the

requirements of General Design Criteria 2, 60 and 61
natural phenom (ba,relate to protection against''as they

releases of radioactive materials, radio-control of
and the guidelines of Regulatory

activity control,

Guides 1.13, 1.29, 1.52 and 1.140 relating to pro-
radioactive releases, seismic classifi-

tection against
and normaland system design for emergencycation,

t

I
operation, and is, therefore, acceptable.(

'

o
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and Radwaste Area Ventilation System
9.4.3 Auxiliary

and radwaste area ventila. tion system is
-

The auxiliary
for equip-

designed to maintain a suitable environmentW
- poten-

operation and personnel access and 4+nr Limit~

ment

tial radioactive releases to the environment during att'

, .

modes of operation. .

f
.

auxiliary building ventilation system consists o ,

The
and non-safety-relsted subsystems and serves

both safety

auxiliary building including all
att areas of the excluding

features within the building e

engineered safety
and fuel-handling areas. Thenon[

_

the control room

'
safety-related (non-seismic Category

I, Quality Group 0)

un filt ered exhaust'sub-ventila. ion supply andgeneral safety-[nconjunctionwiththe
'sys t ems no rmally ope r a te

subsystemf. An additional ~'-
reta,ted filtered exhaustM- prev'ded fe.- cc.tain ncn-safetyI

-

venti tatien syst e:-is
several individualA

rooms and consists ofrelated equipment
General ventitation

unit coolers serving these rooms.
contaminated

supplied to both clean'and potentially
air is

Control of airborneauxiliary building.areas of the
is accomplished by exhausting air supplied toactivity

clean areas through the potentially contaminated areas.
the filtered exhaustturn is processed byThis air in s

r subsystem.

-
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$
This provides a positive flow of air from clean areas .

.
,

The remaining airto areas of potential contamination..

clean areas is exhausted by the unfitteredsupplied to

AlL air exhausted from.the a uxi li a ry
' exhaust subsystem.

building by the filtered exhaust subsystem and the .

*

subsystem is directed to the unit
*

| unfiltered exhaust
vent where it is monitored by the u' nit vent radiation

-

monitor prior to release to the atmosphere. Upon

of an ensincered safety feature actuation sig-receipt

nal, atL auxiliary building ventitation system com .
automatically shut down. The filtered exhaust ~

ponents

then automatically operated and alL areas _

subsystem is
exception of the ECCS

' of the auxiliary bui t' ding with the
rooms are automatically isolated from the filteredpump

e.x h a'u s t ' subsystem.
... .

.

auxiliary building ventilation system is located inThe

the auxiliary building which is a seismic Category I ,
.

(refer toflood , and tornado-protected structure
SER). The system is

Se ctions 3.4.1 and 3. 5.2 of this
both essential and non-essentialarranged so that

cooled normalLy by non-safety-
-

equipment and areas are
safety

related equipment with an entirely separate

related subsystem, the filtered exhaust subsystem
s

.

.

.

0

6
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This provides a positive flow of air from clean areas .

- .
,

The remaining ai rto areas of potential contamination..

clean areas is exhausted by the unfitteredsupplied to

AlL air exhausted f rom .the auxiliaryex'haust subsystem.

building by the filtered exhaust subsystem and the
'

unfittered exhaust s ub s;* s t em is directed to the unit
-

vent where it is monitored by the unit vent radiation
-

monitor prior to release to the atmosphere. Upon

of an engineered safety feature actuation sig-receipt

atL auxiliary building ventilation system com .nat,

ponents automatically shut down. The filtered exhaust'

then automatically operated and alL ,areas
subsystem is

' of the auxiliary buit' ding with the exception of the ECCS
rooms are automatically isolated from the filteredpump

.

exha'ust subsystem.
r

. .

.

is located inauxiliary building ventilation systemThe
seismic Category I ,auxiliary building which is a

the
|

.

(refer toflood , and tornado-protected structure
SER). The system is|

Sections 3.4.1 and 3. 5.2 of this
both essential aad non-essential

-

arranged so that

and areas are cooled normalLy by no.-safety-n

.
equipment .

with an entirely separate -saf ety! related equipment

related subsystem, the filtered exhaust subsystem
s

.

5
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iconditions. Thebrought into service under emergency
..

saf ety-related auxiliary shutdown panel rooms air.
'

subsystem provides ventilation to theconditioning
.

.

auxiliary shutdown panel'in both normal and emergency

conditions. The failure of any non-safety-related

equipment wilL not affect the essent.ial f unctions of any
,

.

Essential (safety-related)safety-related equipment.
-

portions of the system itself are seismic Category I,
.

C and are physically separated from
'

Quality Group

The outside air intakes are
high-energy systems.

tornado missile protected. Thus, the requirements of

for ProtectionGeneral Design Criterion 2, " Design Bases , _

'
.

Natural Phenomena," and the guidelines of Regu-Against

Guide 1.29, " Seismic Design Classification,"latory

for safety-related and C.2 for non-safety-positions C.1
related portions, are met.i Refer to Section,s 3.5.1.1,

g.-

and 9.3.3 for discussion of protection of essen-3.6.1

tial auxi.Liary building ventilation system components
,

from internally generated missiles, postulated failures

in piping systems and internst floocing.,

.

.

is classified as. .

radwaste area ventilation systemThe
I. , Quality(non-seismic Category.

,

t .non-safety-related
machineThis system supplies air to the hot(

| Group D). s

.

e

.~
|

l
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shop, waste shipping drum storage, office area,
*

co'unting. room and the environmental.

Laboratory areas,

Labocatory. It is separated from safety related
~

systems, and therefore its failure wilL not' compromise

plant safety. Thus, the requirements of General .

.

Design Criterion 2 and guidelines of Regulatory Guide .

'

1.29 Position C.2 are met. The non-safety related

auxiliary building general supply subsystem unfiltered
ventilation sub-exhaust subsystem and supplementary

.

system are independent for each unit. The radwaste

area is shared, between Units I and 2 and is se rved by -

a sincte ventitatien systen.
This syster ope.-ates cnly

'

dur'inc nernal cenditiens and .e.-fer s ne safety funct' ens.
criterion 5,requirements of General DesignThus, the

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

C, auxiliary
seismic Category I, Quality GroupThe

subsystem consists of twobuilding filtered exhaust
The exhaust. .

100 p'ercent-capaciAy trains.redundant,
carbonof preheater/demister section, .

filters consist
The filtered exhaust subsystem

and absolute filters.

s
.

N
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performs both a safety and non-safety-related function,

and has different modes of operation in each case.

During normal plant operation, the two trains of the
.

filtered exhaust system for each unit operate at 50 per-

cent capacity with the filter normally bypassed. Radia-

tion monitoring is provided in each unit's vent. Upen
.

indication of high radioactivity 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 at 100 percent capacity. Upon receipt of a -

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

c

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

from the pump rooms through the associated preheater/

demister section, filter traim, and fan to the unit vent.~

This assures the integrity and availability of ene train
of the filtered exhaust subsystem in the event of any

single active failure.

s

~
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filter trains,preheater/demister sections,.

The two '

centrifugal fans and associated isolation and intet.

vane dampers for each unit are cohnected to separate
1E emergency standby (ower'. Thus,

trains of the Class
requirements of General Design Criterion 60, " Con- .

the
'to the En-

trol of Releases of Radioactive Materials
and the guidelines of Re'gulatory Guidesvironment"

-

1.52, " Design, Testing, and Maintenance Criteria for
System Air Filtration and AdsorptionAtmosphere cleanup

Units of Light-Water-Cooted Nuclear Power Plants"
~

forTesting and Maintenance Criteriaand'1.140, " Design,

Normal Ventilation Exhaust System Air Filtration and
-

. Adsorption L' nits of Light-Water Cooled Nuclear Power

P l a n t s '.' a r e satisfied.
.

-
.

,

" The seismic Category I, Quality-Group-C, auxi li a ry

shutdown panet rooms air-conditioning s ubsy st e m consist of uni 9
,

of other ventila-room coolers and heaters independent
Two

tion systems and is tornado missile protected.

trains .f or each unit consist of100-percent-capacity

prefilters, cooters, heaters and fans, |hch train is,
from the emergency

provided with electrical power , ,

power supply associated with the train it .(Class 3E)

b

e

I
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associated
serves.' Cooling water is provided f. rom the

-

safety-related' nuclear service water r:t.- .

train of the
Thus,

(refer to Section 9.2.1 of this SER).sy.s t e m*
~

requirementsofGeneralDesignCriteria,f" Design'

the
'

r,ases for Pretection .t.rainst !!ntural Phenotena" anC the

guidelines of Regulatory Guide 1.29 regarding seismic~ ,

classification are met.
The non-safety-related non-

.

seismic Category I unfiltered exhaust subsystem, generali

ventitation supply system and radwaste area ventitation

system all have adequate filtering and radiation detection

features. Thus, the requirements of General Design

criterion 60 and the guidelines of Regulatory Guide 1.52,
~

are satisfied.

The applicant has not provided any information concern-

ing cooling of safety related (HPI, RHR, containment

spray, charging, spent fuel pool cooling and auxiliary
feedwater) pump rooms under accident conditions when

available. This -the normal ventilation system is not,
- .

/

concern is addressed in our Q410.25. Thusptwe can net
' conclude that the requirement of 3eneral Oesicn Criterinn- -'

4, " Environmental and Missile Design Bases" is met with

respect to the capability to maintain a proper operating

environment for essential equ(gment.

.
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Based on the above, we conclude that the auxiliary
)

conformance with j

buttding ventitation system is in*

requirements of General Desig'n Criteria 2, 5 andthe

60 as they relate to protect' ion against.nfturit
shared systems, and control of releases of .

phenomena,
-

and theradioactive materials to the environment, .

1. 29, 1. 52 an d 1.140guidelines of Regulatory Guide
relating to seismic classification, and system design

However, we canfor emergency and normal operation.
'

not conclude that the requirements of General Design

Criterion 4 as they relate to the design for assuring''

for essential equip-
~

a proper operating environmental

satisfied until resolution of our concern with.

ment are

pump room cooling. We wilL report the resolution of

'our concern in a supplement to this SER.'

- . .
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e'(Turbine Building _ ,

Turbine Area Ventilation System 'r%-<

I9.4.4 k .(/ #,

_V e n t ilation Systemi

The/urbine[uilding[entitationhstemconsi~stsof
Eachidentical systems in each unit.independent

consists of exhaust ducting from Lower elevations
through roof exhaustdischarging to the environment

Airintakeisthrough( hintheoutside
-

fans.

The system is classified as non-saf ety-related
walls.

The system
(non-seismic Category I, Quality Group D)

for personnet and
maintains an acceptable environment

served during normal plantthe non-essential equipment
TheThe system has no safety functions.operation.

systems' -

system is separated from safety-related plant
therefore, failure of

and potentially radioactive areas;
compromise the operation of anythe system wiLL not

< essential plant systems or result in an unacceptable

release of radioactivity, and, thus, meets the

requirements of General Design Criterion 2, " Design

Bases for Protection Against Natural Phenomena," and the

guidelines of Regulatory Guide 1.29, " Seismic Design
Conversely, theClassification," Position C.2.

requirements of General Design Criterion 60, " Control of
1

Releases of Radioactive Materials to the Environment,"
-

o

O

. G
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.
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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-Cooted Nuclear Power Plants," are not
applicable.

Based on our review, we conclude that t h e .X'u r b i n e

,B'uildingf[entitation Afstem 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 system functions', or result in release
of radioactive material, and the guidelines of<-

.

Regulatory Guide 1.29 concerning its seismic

classification, and is, therefore, acceptable.

T
'
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9.4.5 Enoineered Safety Features Ventitat inn (Diceel moiI di ni

Vantilation System and Nuclear Servie. Water Pomo
,

Structure Ventilation System and Auxiliarv Feedwater_

Pumo Room V e n t i l a t i o n) .

..

The engineered safety features ventilation is orovided f

the nuclearby'the diesel building-ventilation system,
.

service water pump structure ventilation system,and
'

the auxiliary feedwater pump room ventilation 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 of radioactivef-

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-
Plants," and 1.140, " Design,

Cooled Nuclear Power

.
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.

Testing and Maintenance Criteria for Normal Ventilation
,

.

System Air Filtration and Adsorption Units ofExhaust

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 system is designed to
maintain a suitable environment for equipment 6peration

during normal and emergency operating modes when the

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

normal ventilation system and a seismic Category I, c

s

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 daring normal plant operation.

When an engineered. safety features actuation signal isr-

associated diesel generatoopin thatreceived the two
actuation signal de-unit are actuated. This same

j

energizes the normal ventilation systems fans for the
.

two associated diesel generators and actuates the

emergency ventilation system for those two diesel
The normal ventilation system fansI generator. rooms.

for the remaining two diesel generator rooms in the
I other unit,c6ntinue to operate.
i

i

l

l
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ventilation system consists of separate
-The emergency
ventilation subsystems for each diesel-generator room.

The system is housed in the seismic Category I, flood

tornado protected auxifiary: building. All theand --

outside air intakes are tornado missile protected.
..

(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 Regulatory Guide 1.29, " Seismic Design
#

Classification" are met. The requirements of General
*

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

Components" are not applicable as noted above.

.

The emergency ventilation subsystem for the diesel
e

building consists of two 50-percent-capacity trains
for each of the two diesel-generator enclosures for .

each unit. Each train includes a birdscreen, an intet

plenum, damper, fan and ductwork designed to withstand

an SSE and to mix recirculated 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.

.
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diesel-generator emergency ventitation subsystemEach

is powered from the emergency (Class 1E) bus corres-
,

ponding to the diesel generator it serves. Thus,

one dies 6L generator per unit is
operation of at least

assured in the event of a single failure in any system

component. However, the design does not meet the II.'
.

requirements of General D e s i gn C r i t e ri on 4, " Environ-

mental and Missile Design Bases" and 17, " Electric

Power Systems," since the design does not comply with -

assuring a
recommendations of NUREG/CR-0660 forthe

proper opera _'ng environment for the diesel generator.
The ventilation air intakes are low tb the ground,
thus air filters shoutd be provided to avoid unaccept-
abte dust accumulation on essential equipment within

the diesel enclosures. Further recirculation of ,

Cexhaust gases into the ventilation air intake appears

possible due to the proximity of the diesel generator
engine exhaust to the ventilation 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 6 pen pit. If tanks are in a pit, additional
control oilthe ventitation provided toinformation on

fires is necessary.fumes, for prevention of potential

_
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been addressed previously and
These concerns have not*

applicant.is requested to respond to them.the
*

.

ventilationThe nuclear service water pump structure
.

system is housed in the remotely located nuclear ser- .

and is designed to maintainvice water pump struct,ure

a suitable operating environment 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 un.its. -

Each ventilation train includes a birdscreen, dampers,

vane axial f'an and duct work.
The system is seismic

I',
Quality Group C except for the non-essen-

,. Category

tial maintenance fan.
Temperature is 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 be' tween each 100 per-

cent capacity subsystem is done manually.
All essen-

tial fans, dampers, ductwork and supports are designed

to withstand the safe shutdown earthquake.
Essenti&L

tra.n required for ven-ielectrical components of each

tilation of the building during accident conditions are

i
~

,
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connected to separate emergency Class 1E standby power
-

supp li es, thus, assuring system function in the event

of a single failure.

structure ventilationThe nuclear service water pump

system is located completely within a seismic Category
and atL essential components are protected

I structure

(refer to Sections 3.4.1from t6rnado missile damage

and 3.5.2 of this SERJ. The outside air intakes are

tornado missile pr6tected. Thus, the req 0irements of
~

General Design Criteria 2 and 5 with respect to protec-
sharing between units

tion against natural phenomena, -

and the guidelines of Regulatory Guide 1.29 with respect

to. seismic classification are met.

r-
The ventilation system for the auxiliary feedwater

pump rooms 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 au xi li a ry building ventila-
|

| tion system.
As an engineered safety feature the

'

1 auxiliary feedwater pump r.ooms and controls must
| The applicant has not

receive assured ventilation.

.

L
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indicated that a proper operating environment is main-

tained for the auxiliary feedwater pump on a toss of
.

ventitation due to failure of the non-seismic Category
I Onfiltered auxiliary building exhaust system in acci-

dent conditions (including loss of offsite power. This
I

concern has not been addressed previousLy and the appli-
a

'

cant is requested to r'espond.

Base.d on the above, we conclude the engineered' safety-

features ventilation is in conformance with the require-
ments of General Design criteria 2 and 5 as they relate'

to protection against natural phenomena and shared -

systems and'the guidelines of Regulatory Guide 1.29

concerning seismic classification. However, we cannot

conclude'that the system is in conformance with the

requirement of General Design Criteria 4 and 17 fore-

the diesel generator building ventitation system and
room ventitation system asthe auxiliary feedwater pump

they relate to assurance of the capability to maintain
a proper operating environment in view of the concerns

identified above.
We witL report resolution of our

f
concerns in a supplement to this SER.

|

|

|

~
.

I
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10. 3.l M a i n 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 lines each contains one main steam'

isolation valve (MSIV). The portions of the main steam Lines

outside the. containment, including the main steam isolation 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 th,is SER) and are Quality Group 9 and seismic Category
e

I, 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."

.

spring-loaded, air-pistonMain steam isolation is provided by a

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,
s

and can be operated from the main control room or local panels.

The main steam isolation valves are designed to close in Less

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

either direction. A steam line break upstream or downstream
!

. _ _ _ _ _ _ _ _
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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 steam-line break upstream 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 th.e 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
as an acceptable backup for thisbypass valves which serve

accident in accordance with the guidelines of NUREG-0138, " Staff
-

Discussion of Fifteen Technical Issues Listed in Attachment to
November 3, 1976 memorandum from Director, NRR to NRR Staff."

e-

One seismic Category I, Quality Group B, air piston operated,

line up-
atmospheric relief valve is provided on each main steam

stream of the MSIV. Thtetvalves wiLL automatically operate to

prevent lifting of the lowest set safety valve during small pressure

transients. The valves also remove heat from the nuclear steam
condenser

|
supply system during periods when the main turbine or

are not in service. The valves fait closed (safe position)|

on loss of air supply. The combined capacity of the power opera-

ted relief valves is sufficient to effect a 50 degree Fahrenheit
A

per hour cooldown rate.

I Twenty seismic Category I, Quality Group B, safety valves (five

on each main steam line) are also provided. The safety valves

i
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have a combined capacity of 105 percent of the total steam. flow

at a pressure not exceeding 310 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 I 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 provide he capability to operate
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

Q410.27. Thus, the design of the main steam supply system does#

not meet the requirements of General Design Criterion 34, "Resi-

dual Heat Removal," and the applicable guidelines of Branch

Technical Position RSB 5-1, " Design Requirements of the

Residual Heat Removal System."

The equipment required to function in order to assure main steam

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-missike 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 4, " Environmental and
,

-

Missile Design Bases," and the guidelines of Regulatory Guide
.

- - _ - -
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1.117, " Tornado Design Classification," and Branch Technical

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

in Fluid Systems Outside Containment," are satisfied. Protection aA4/

Low trajectory turbine missiles is discussed inSection3.5.1.j3

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 5, " Sharing of Structures, Systems

and Components," are not applicable.

Based on the above, we conclude that the main steam supply system _

from the steam generators through the main steam isolation valves

meets the requirements of General Design Criteria.2 and 4 with

respect to protection against natural phenomena, missiles and
e-

environmental effects and the guidelines of Regulatory Guides
3-1 relating1.29, and 1.117 and Branch Technical Position ASB

to the system's seismic and quality group classification, protec-

|
tion against high energy pipe breaks. However, we cannot conclude,

|

|
that the requirements of General Design Criterion 34 and the

RSB 5-1 are met until:

guidelines of Branch Technical Position
f .

satisfactory resolution of our concern for loss of control room

operability of the power operated atmospheric relief valves
Weduring a loss of offsite power and SSE a.s discussed above.

%.

will report resolution of our concern in a supplement to this SER.

-

-

G
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10.4.5 circulating Water System (Condenser Circulating Water

Svstem)

The non-safet etated (Quality Group D, non-seismic Category I)

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 para-

fo&dCMLLet mechanical draft cooling swampub 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 feedwater pump turbine _

condensers are supplied cooling water by a parallet piping

system after the high-pressure condenser. Four paratlet conden-

ser circulating 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 consequences of accidents.

The applicant has analy:ed 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
theservice buildings, and alL penetrations and passagways f rom

s
turbine or service buildings to the auxiliary buildings which

|

! will be water. tight to elevationhouse safety related equipment
to safety related

576.0 feet. There are no other.penetcations

plant areas from the turbine and service buildings. The maximum -

simultaneous failure of the CCW system onwater level due to a

. _
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both units and the subsequent draining of alL water in the two

closed loop' 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 .

TheYotumeofcondenser cooling wateris 1,690,000 cubic feet.

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, " Environmental 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

with resp et to protection against environmental effects (flooding)

safety-related equipment as its failure does not compromiseon

plant safety, and is therefore, acceptable.

.

~
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(Condensate and Feedwater10.4.7 Condensate and Feedwater System

Systems 1
theand feedwater system provides feedwater from

The condensate
the piping andgenerators and includescondenser to the steam

components arranged in stages.
Starting at the condenser hotwelL,

.

the condensate passes through hotwelL pumps, polishing demineralizers,

air ejector condensers, gland steam condenser, low-pressure
highbooster pumps, main feedwater pumps,heaters, condensate -

and containment isolation valves to the fourpressure heaters '

are the preheat type;The steam generators
f steam generators.

feedwater connections are provided at
therefore, two separate

1

the steam generators: a tempering line connection which is located

f
on the upp'er part of the steam generator above the normal wateri

l

level used during startup, shutdown, and Light load conditions,i

and a preheat line connection to the preheat section which is
used on.ly

located on the lower part of the steam generator,

during normal power operation.

function (with the exception of con-The system serves no safety
tainment isolation integrity) and is, therefore, classified as

I).
non-safety related (Quality Group D, non-seismic Category

connections between seismic
|

Adequate isolation is provided.at s

and non-seismic Category I systems, and, therefore, failure of

non-safety related portions of the condensate and feedwater system

wilL not affect safe plant shutdown.
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The condensate and feedwater system is designed with features

to preclude the potential for damaging flow instabilities (water
.

conditions necessary to produce water hammerhammer). The

in the main feedwater piping and/or steam generators must occur ,

simultaneously as either low steam generator temperature and

extremely low steam generator level (below the level which ini-

tiates the auxiliary feedwater system) or low steam generator

temperature and low steam generator pressure.
.

incorporated to minimize the potential and _

Design features are

severity of any possible water hammer event. Loop seals in the

feedwater piping minimize the volume of possible steam voids in

the unlikely event that the steam generator water level falls

below the main feedwater nozzle.

It should be noted that the Catawba preheat model steami

generator (westinghouse design) does not include a feedring
in Branch Technical Position ASB 10-2and therefore, the guidance

.

" Design Guidelines for Water Hammers in Steam Generators with Top

Feedring Designs," is not applicable.

model steam generatorevaluation of the Catawba preheatHowever, our
%

for water hammer potential indicates that the applicant should
as indicated in ourperform a plant specific verification test

Q410.29 to demonstrate that no damaging water hammer will occur.

It 's our position that the~ applicant perform this preoperational
.

|

test using the standard plant operating procedures to demonstrateI

__ _ _
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the ability to. transfer main feedwater flow from the top feed

nozzle to the main feed noezl ithout unacceptable water hammer -

Condensationrecommended in NUREG/CR-1606, "An Evaluation ofas

Induced Water Hammer in Preheat Steam Generators."
Preoperational

testing of the auxiliary feedwater system (AFWS) will verify
hammer occurs on automatic initiationthat no unacceptable water

of AFWS.

Based on the above, we concL'ude th.at 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
missiles and environmentalprotection against natural phenomena,

effects, decay heat removal function, in-service inspection and
1-

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
in accordance with the| to prevention of damaging water. hammer'

is, therefore,recommendations of NUREG/CR-1606, and the system

unacceptable. We will report resolution of our concern in a

supplement to this SER.

s

i

I

~ _

-- _ _. - - _ - -
_ . . .
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10.4.9 Auxiliary Feedwater System _
feedwater system (AFWS)We r,eviewed the auxiliary

criteria of Standardagainst the specific acceptance

Review Plan (SRP) Section 10.4.9 as follows:
.

|

|

General Design Criterion 2, " Design Bases f or
1.

Protection Against N atural Phenomena," as related to

structures housing the system and the system itself

being capabt,e of withstanding the effects of-

earthquakes. Acceptability is based on meeting
.

of Regulatory Guide 1.29, " Seismicposition C.1
for safety-related portions,D esign Classi fi cati on,"

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

andGeneral Design Criterion 4, " Environmental2.

Missile Design Bases," with respect to structures

housing the system and the system itself being

capable of withstanding the effects of external
pipemissiles and internally generated missiles,

impingement , forces associated withwhip, and jet

pipe breaks. The basis for acceptance for meeting

forth in the SRP Section 3.5this criterion is set s

and 3.6 series.

.

b

e ---.:.....- . . . . - . .

-
- . . - . . . _ . . - -

-- - - _
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of Structures,General Design Criterion 5, " Sharing3.

related to theand Components," as
Systems ,

.

capability of shared systems and components

important to safety to perform required safety

functions.

*
.

Criterion 19, " Control Room," as
4. General Design

.

related to the design capability of system
for prompt hot shutdown

instrumentation and controls
of the reactor and potential capability for

subsequent cold shutdown. Acceptance is based on

5-1, " Design
meeting B ranch Technical Position RSB

'

Requirements of the Residual Heat Removat System,"

with regard to cold shutdown from the control room

using only safety grade equipment.
<-

5.
General Design Criteria 34, " Decay Heat Removal,"

and 44, " Cooling Water," to assure:

a.
The capability to tra.nsfer heat loads from the

sink under both normalreactor system to a heat

operating and accide-t conditions.

b. Redundancy of components so that under accident

conditions the safety" function can be performed
'

assuming a single active component failure.

(This may be coincident with the loss of offsite
Branch Technicalpower for,certain events.)

-

~ ~

~ " '
- _ _ _ - - - - _ - - _
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P osi ti on ASB' 10-1, " Design Guidelines for

Auxiliary Feedwater System Pump Drive and Power

Supply Diversity f or 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 isolate components, .

subsystems, or piping if required so that the

system safety function will be maintained.

In meeting these criteria, the recommendations of
-

r eedwaterNUREG-0611, " Generic Evaluation of

Transients and Small Break Loss-of-Coolant Accidents
in Westinghouse-D esigned Operating P lant s," and

NURE G-0635, " Gene ric Ev aluation of Feedwat ere-

Transients and Small B reak Loss-of-Coolant Accidents
in Combustion Engineering-Designed Operating

Plants," shall also be met. An acceptable AFWS

should have an unreliabili,ty in the range of 10-4 to'
~

@
I' 10,,5 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
reliable methods foe' cooling the reactor coreother

| during abnormal conditions may be considered to
'

justify a larger unavailability of the AFWS.
.

- ,
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Criterion 45, " Inspection of Cooling
6. General Design

related to design provisions madeWater System," as

to permit periodic in service inspection of system

co'mponents and equipment.

7. General Design Criterion 46, " Testing of Cooling ,

.

related to design provisions madeWater System," as

to permit appropriate functional testing of the
-

system and components to assure structural integrity
and leak-tightness, operability and performance of

active components, and capability of the integrated
intended during normal,system to_ function as _

shutdown, and accident conditions. In meeting this

criterion, the technical specifications should
specify that the monthly AFWS pump test shall be

staggered test basis to reduce thet-

performed on a

likelihood of' leaving more than one pump in a test
i

mode following the tests.I

The following evaluation disc.usses the implementation of

.

the above acceptance criteria and follows the format of

the Review Procedures identified in SRP Section 10.4.9
our

(NUREG-0800). This evaluation also incorporates

review of the applicant s response to Item AII.E.1.1,
%.

( Feedwater. System Reliability," of NUREG-0737," Auxiliary

This" Clarification of TMI-Action Plan Requirements."

' _

,, - ,. - . ~ . - - - .
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includes:

1.' An evaluation against the deterministic criteria of

the Standard Review Plan.
generic recommendations of

2. An evaluation against the

*NUREG-0611 and 0635..

The evaluation of system reliability based on the .3.

applicant's reliability study.
'

4. An evaluation of the design basis for the flow

capability for the system.

't includes an evaluation against the systematic
e n evaluationcriteria of 9tandard Review PL6

against the generic reco- . tions of NUREG-0611 and"

NUREG-0635, eva tion of the design bas #or the ~

flow ca- iLity based on the applicant's reliability

<- s udy.

1
i

The AFWS is designed to supply an indeper dent source

()f 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
|

w.th its own pump. Two f ull-c apa ci ty (500 gpm each)

motor-driven pumps are powered from two , separate trains
each normallyof emergency on-site electrical power,

'

supplying feedwater to a separate pair of the fours

steam generators. Additionally 1000-gpm turbine-driven

pump which supplies feedwater normally to steam u

.

- . _ ,
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generators is driven from steam contained in either
steam generators being fed by this pump..

of the two

canbevalvedto supply feedwater toAll AFWS pumps

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 steam .

generators in order to ensure safe shutdown.
The

AFWS water supply is normally provided by three non-

safety-related sources of condensate-quality water.

These are:
(1) the auxiliary feedwater condensate

NMs t o r a g e -+, L L , (2) the upper surge tanks and (3) the

condenser hotwell. The essential safety-related -

source of water for the AFWS is the standby nu cle a r

pond. An additional non-safety-related
waferservice

water source" exists in the buried piping of the con-
1-

denser circulating water system and is included as

part of the staedby shutdown system.
With the excep-

tion of the auxiliary feedwater storage tank and the
,

the AFWS
| common standby nuclear service water pond,

therefore, theshared between units.and,i is not

requirements of General Design criterion 5, " Sharing
and Components," are not appli-:

! of Structures, Systems
is discussed incable. 13 haring of these water sources|

this SER.Sections 9.2.6 and 9.2.1 of
A

f

.
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1. We have reviewed the AFWS design in order to verify

its acceptability with respect to its classification
and operating characteristics.

theAP{Minimag performance requirements fora.

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.

b. Adequate isolation of essential portions of the
.

AFWS from non-essential portions and from other

non-essential systems is included in the system
~

Seismicffategory
I electrically

design.

isolation valvesoperated control-room-actuated

r- 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

I check valve is provided inseismic [ategory
the common line from all three non-seismic,/.

ategory-1 condensate quality feedwater sources.
- s

Similarly, seismic-gategory[I, electrically
operated isolation valves and a check valve are

provided in the non-sei smi c/ Category /I feedwater

buried sandenser ci rculating water.supply in the
-

--

- - - - - _ - - -
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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 lines to each~ steam generator

connect to the non-essential main feedwater
bypass feed and main feedwater tempering feed .-

Lines through seismic Category i 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 ,

_

provided for minimum flowsurge tank which are

and testing purposes. Seismic Category I'self-

contained automatic recirculation valves or
orifices are provided to assure individual pump#

'o fminicum flow and loss of flow in the event
downstream pipe failure. Interfaces with the

! emicalfddition ystem are provided with

seismic Category I nor.mally closed manual valves

and check valves. The above features provide

sufficient isolation to assure that system

| function is not impaired in the event of failure:

'

Therefore, we
f of a non-essential component.

%
conclude that the AFWS meets the isolation require-

.

ments of General Design criteria 2 and 44 and

the guidelines of Rosition C.2 of Regulatory

Guide 1.29.
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are designed toEssential portions of the AFWSc.
,

seismic Category I, and Quality Group C
.

requirements with the exception 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

I
portions form the containment penetration and

isolation and are seismic Category I, Quality

Group B.

However, the applicant indicates (Fig. 10.3.2-2,
.

note 24) that the turbine drive for the turbine
driven AFW pump i,s not ASME Boi.Ler and Pressure

Vessel Code, Section III, Class 3 and seismic

Category I. This applies also to the stop and

e>ntrol 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 its seismic

classification.
s

.

N

-
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d. Provisions for AFWS' testing and inspection are,

included in the design. Each essential AFWS

is equipped with a recirculation line topump

the upper surge tank for periodic functional

testing purposes.

..

A continuous recirculation during pump operation
,

is provided through fixed orifice and local,

realignment of valves is required for periodic
oweverThk) trains are oper-

perf ormance testing.
is being tested. Periodic sur-

able when one
veilLance testing df the essential pumps and

.

their associated flow trains is identified in the
plant Technical Specifications Subsection 3.7.1.2

inoperable AFWS pump wilLwhich state &that an
be restored to operable status within 72 hoursc

or the plant will be taken into a hot shutdown:
t

condition within six hours. 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 response
is not satis-

Recommendation GS-6 of NUREG-0611|

to

flow path verification
factory with respect to

testing. We require that the applicant revise
s.

plant technical specifications to incorporate
an AFW flow path verification test where water

is pumped from the primary water source to the
before startup after any cold

steam gengrators
!

I
|
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shutdown of 30 days or longer. Therefore, we

cannot conclude that the AFWS meets the require-

ments of General Design Criterion 46 and the

recomm4ndations 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 restoratiog of an AFWS train to ser-
vice after periodic testing or maintenance. *

-

Therefore, we conetude that the AFWS meets the

requirements of General Design Criterion 45

and the recommendations of NUREG-0611 regarding
t- provisions for in-service inspection.

(.

2. We have reviewed the AFWS design for protection '

against the effects of natural phenomena, 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.
%.

.

b

_ _ _ -
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a. All essential AFWS components are located in

seismic' Category I structures. Protection

plant
non[seismicyCategory[7against failure of

.

features is provided. Failure of non-seismic,/

Category I systems, components or structures

will not adversely affect AFWS function as

adequate isolation or separation is provided.

non-seismicfIn the event of failure of the
Category-I condensate quality water sources and

% ~

the buried piping of the condenser c irculating

yMe transfer to the seismic-water system,

Categoryfl nuclear s ervice water .gstem i .

occurs autocatically en l o '.' sucticn pressure.

!
However, we require the applicant to commit to

perform a test of this feature in order to assure
.

adequate suction is available to prevent AFW pump
S

damage during the W . In addition, the

applicant should verify that air-binding of the

|
AFWS pumps does not occur prior to transferring

|

pump suction supply from condensate-quality water
| sources (auxiliary feedwater condensate hotwell)

s
to the essential nuclear service water system on

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

~
t

!

|
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Therefore, we cannot conclude that the essential por-

tions of the AFWS are adequately protected from earth- i
l

quakes. We can not conclude tha*. the requirements of
Iof NUREG-General Design Criterion 2 and recommendations

0611 are met pending satisfactory responses to our

concerns regarding indication of loss of normal auxiliary .

feedwater supply, and air-binding of AFWS pumps,.
.

b. Protection against missiles, tornadoes and floods is

provided. Essential portions of the AFWS are located

in the tornado-missile- and flood-proof auxiliary

building doghouse and nuclear service water pump house.
located above design flood level.ALL AFWS components are -

areThe non-essential ccndensate-quality water sources

located in the service and turbine buildings and are

tornado-missile-protected. Automatic transfer of
not

kFW pump suction is provided in the event of failure

of the three'due to tornado missiles as well as earth-
quakes identified above. ThQs, an AFWS water supply

is assured. Each essential AFWS pump is located in

a separate area within the aux.iliary building, which
| and provides pro-is provided with adequate drainage(

tection against internally generated missiles. (Refer

to sections 3.4.1, 3.5.1.1 and 3.5.2 of this
:
I

\

l

I

e

a =

.m-
- _ _ _
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report for further discussion.) Environmental

is discussed inqualification of AFWS components*

Section 3.11 of this report. Therefore, we

essential portions of the AFWSw~

conclude that the .

protected from floods, tornadoes, andare

missiles and meet the requirements of General
.

recommendationsDesign Criteria 2 and 4 and the
the automatic suctionof NUREG-0611 subject to

supply transfer test previously mentioned.
. ..

_
.

-
-

, _

-

c. The AFWS trains are not used during start-up

and shutdown; therefore, they are not designed

as high-energy lines. Protection against

moderate-energy pipe cracks in the AFWS is pro-e-

vided by separation and redundancy of equipment.

Essential portions of the AFWS are separated

effects of high- and moderate-energyfrom the

These includeline breaks in other systems.

the effects of pipe whip, jet impingement and

flooding. High-ener'gy piping systems are not

located in the area of essential AFWS components.

Therefore, we conclude that the essential portions
: %.

'

of the AFWS are protected against the effects of

pipe whip, jet impingement and flooding associated

with pioe breaks and meet the requirements ofi

I General Design Criterion 4 with respect to pipe
l
'

breaks outside containment. Protection against
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the effects of pipe breaks is 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.

d. 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
'.

-

anyeffsitepC.pcwerpuro functions independently on
in this C2R section and thisas discussed subsecuently

loss of offsite power. Power for
is not affected by a

motor-driven pumps is normally provided by the station1-
the

auxiliary power system.
Each motor-driven pump is pro-

of the two onsite emer-vided emergency power f rom one
The power supply train for

diesel-generators.gency

each pymp is physically separated from that of the other
is

Driving steam for the turbine-driven pumppump.

provided from either the Be{,C steam generator main steam
isolation valves andlines upstream of the main steam

is discharged to the atmosphere from the turbine.
Each

provided with an air piston-operated%

steam supply line is
valve that opens on a signal to start the turbine-driven

are provided to assureRedundant control systemspump.
turbine-driven pump start

opening of each v_a l v e on a

signalf. Any power or air failure will result in the
A check valve is provided in eachvalve failing open.
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steam supply vto p revent 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. Setf-contained automatic
'

individualrecirculation valves are provided to assure

pump minimum flow when needed during operation. These

pump recirculation valves are self-regulating self-

contained control valves.

Therefore, we conclude that requirements of General
'

Design Criteria 34 and 44 and the rec 6mmendations of

NUREG-0611 with respect to the AFWS ability to transfer

t' decay heat from the reactor coolant system under a

loss of offsite power are satisfied.

i e. The AFWS is designed-to accommodate a single >

|

failure in any active system component without.

~

loss of function. Th(, essential portion of the

; AFWS consists of three redundant, 100%-capacity
|

.

trains. All three trains are capable of

supplying any steam generato<,. The trains are

-

W" - *
- ---.2-- -- - - - - - -
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powered from separate and diverse sources.
The

suctionare provided with threeessential AFWS pumps
condensate-quality sourcessupply connections to the

electrically operated
through separate normally open

essential supply of nuclear : service water
valves. The

system is redundant from two drains, each provided .

closed valves. Thus,
with motor operated, normally

-

is assured to two steam generators ,

adequate feedwater
accident:in the event of a postulated design basis

Adequate isolation,

concurrent with a single failure.
the AFWSfor all essential portions ofis provided

systems (see Item 16from non-essential portions and
-

above). Therefore, we conclude that the AFWS meets

requirements of General Design Criteria 34 and 44
the

to
and the recommendations of NUREG-0611 with respect

e' single failure.

f. Adequate auxiliary feedwater flow is assured to
the steam. generators in the event of the loss of

onsite ac power by relying
offsite and all emergency ,

the saf ety-related turbine-driven pumpupon
, %

subsystem which can perform its safety function
I

independent of ac power. Loss of all ac power

wilL not adversely affect the position of motor-
Nturbine-driven pumpoperated valves in the

,

w

_

, ---- -

_ . e
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Att electrically operated valves in thesubsystem.
.

discharge path to 8 and Cnormal turbine-driven pump

steam generators are normalLy open and fait as is on
The motor-operated turbine-drivenloss of ac power.

iso-pump suction isolation valve and hotwelL source
as is on lossLation valve are normalLy open and fait ,

The motor-operated supply valvesof atL ac power. .

from the condenser circulating water system are

supplied de power from the standby shutdown facility,
.

batteries. Therefore, we conclude that the AFWS meets
and 44

reguirements of General Design Criteria 34the

and the guidelines of BTP ASB 10-1 and recommendations _

of NUREG-0611 with regard to AFWS power diversity.

wiLL automatically startThe motor-driven pumpsg.

and provide the minimum required feedwater flowe-

.

within one minute fotLowing any of these

conditions:
s

1. Two-out-of-four low-Low Level alarms in any
-

one of the four steam generators

2. Loss of both main feedwater pumps

3. Initiation of the safety injection signal

'

s.

.

__
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.

(offsite)Loss of station normal auxiliary electric4.
1

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 level alarms in any

two of the four steam generators,
.

2. Loss of station n6rmal auxiliary electric power.

<

Flow of auxiliary feedwater to each stear generator

is monitored and controlled manually from the control

room.

initiation andFurther discussion of autom'atic AFWS
flow indication including compliance with the

recommendations of Item II.E.1.2 of NUREG-0737 is
i contained in Section 7.3 of this SER. Manual capa-

bility to initiate and control the AFWS pumps / valvess

! and isolate AFWS train is provided in the control
i

room. This capability is also provided at the local

i

I *
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auxiliary shutdown panel. In addition, the standby

shutdown facility provides complete operating capability
using water from the burieJLfor the turbine driven pump

piping of the condenser circulating water system. ;

Local manual control at the individual components is
.

also available.. Therefore, we conclude that the AFWS
i instrumentation and control,forprovides adequate

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~s of NUREG-0611.

The applicant has described the design of the AFWS

to prevent excessive pump runout folLowing a main1-

steam or feedwater line break (steam generator depressuri-
to at

zation and stitL maintain a minimum AFWS flow
least two intact steam generators. Certain automatic

isolation functions are provided in the event of a

generator depressurization. Operator action
'

steam

is not required for a minimum of 30 minutes fotLowing

such an event. Further the design of the AFWS flow

control valves includes travel stops set at a pre-
%

determined position to provide pump runout protection

and optimize system resistance for various accidents.

We are unable to verify that the automatic isolation

-

e

__
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features and valve travel stops wilL not adversely
affect the capability of the AFWS to deliver required

flow when considering AFWS component failures during
uch as feedwater tran-the more probable occurnance ,

sients 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
as system design provisions minimize

-

of water hammer

the possibility of such a condition. We cannot

conclude that the AFWS meets the requirements of
to,- General Design criteria 34 and 44 with respect

its ability to transfer heat under accident conditions

and provide isolation to assure system function as

described above. We conclude that the system meets
j

recommendations of NUREG-0611 concerning throttling!

the

for water hammer prevention.

f
i is designed to provide 100% of thel h. Each AFWS pump
>

! flow necessary for residual heat removal over ther

entire range of accidents in accordance with conser-
, %

vatisms assumed in the accident analysis. A minimum

of 200,000 gallons of water is reserved by Technical

Specification contained in the upper surge tank,
condenser hot well and auxiliary feedwater condensate

'

storage tank. This volume assures a cooldown of the
.- - - . _ _ - ._.
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reactor coolant system to the shutdown cooling
system cut in temperature. An additional Long term

backup source of AFWS supply is provided by he

safety related nuclear service water system.
.

The turbine driven AFW pump can also be supplied *

condenser 1" " N b lM .

from the ' ' * . , ~ tN t e r 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 a to provide

A kC &pplicanth V0 VIG(,4,,
this feature. Also the applicant procedures as guidance

/N
-

for the operator for transfering AFWS water supply

to the backup sources in accordance with NUREG-0611

remmendations.

<

Therefore we cannot conclude that the AFWS meets the

decay heat removat require:49ts of General Design

criteria 34 and 44 and the recommendations of
NUREG-0611.

3. The generic recommendations of NUREG-0611 as they
N

relate to improvements in AFWS design, procedures and

technical specifications have been discussed in the
NGC# 1kt8 ; - J : q pa ragraphs. The applicant has committed

<3
to perform a 48 hour endurance test on each AFW

pump prior to initial fuel Loads. This commitment is
acceptable.

- . - . ~
.

-_

e

k
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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 concerr.ing Item II.E.1.1 ,

of NUREG-0737. Our review of this analysis is not
'

yet complete, and thus the requirements of General
'

Design Criteria 34 and 44 concerning the reliability

of decay heat removat systems are not satisfied.

We wilL report on conclusions of the study in a

supplement to this SER. ,

I
5. We have reviewed the applicants response to the staff

request in Enclosure 2 of the letter dated March

10, 1980 regarding the design basis for the AFWS
| I

flow requirements. We conclude that the applicants

design basis for AFWS flow requirements is acceptable.
,

Based upon our review, we conclude that the auxiliary

feedwater system meets the requirements of General Design
J

Criteria 4, 5, 19 and 44 with respect toprotectionagainsf

missiles and environmental effects, shared systems and

operational capability from the control room, and inspec-
%.

tion inservice and the guidelines of Branch Technical

Positions ASB 10-1 and RSB 5-1 concerning powec diversity

and design of decay heat removat systems are met.
cannot ' conclude that the AFWS fully conformsHowever, we

to the requirmeents of General Design Criteria 2, 34, 44
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natural phenomena,and 46 concerning protection against

capabilityandfunctiontestinq)h*WU%tc Mdecay eat and cooling , water
t 1 2.A, c.s w C 4 4 %(,t'd

and the guideline of recommencations of NU
G-0611, gg

.

concerning generic improvements of the AFWS design,
;

relia-technical specifications and AFWSprocedures and '

bility pending satisfact resolution of the above identi-
-

resolutions:of our concernsWe wilL report
fied concerns.

in a supplement to this SER.

A

e

_ - - - _ _ _ _ _ _ _ _ _ -_ _ _ _ _ _. -.
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ENCLOSURE 2
.

SAFETY EVALUATION REPORT

Catawba Nuclear St ationi Units 1 8 2
.

Oce rations Phase Quality Assurance Program

)

17 Quality Assurance

17.1 General

The description of the quality assurance (QA) program for the operations

phase of the Catawba Nuclear Statione 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 operations

phase to determine i f it complies with the requirements of 10 CFR 50,

Appendix Br " Quality Assurance Criteria for Nuclear Power Plants and

Fuel Reprocessing Plantse" the applicable QA related Regulatory Guides

listed in Table ir and the Standard Review Plane Se ction 17.2r Rev. 1r

dated February 1979e " Quality Assurance During the Operations Phase."

Since this review ef forte the Standard Review Plan was updated to
.

Revision 2. An addi tional reviews conducted to determine the extent

to which the Duke QA program meets Revision 2r shows that the QA

program complies with Revision 2 o f the Standard Review Plan except

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

The program does not specify:

____
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1. Criteria for determining the size of the QA organization including

the inspection staf f (Ref. SRP 17.1r item 1AS);
,

2. 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

cover' age relative to procedural and inspection controlse acceptance
-

,
,

criteriar and QA staffing and qualification of personnel to carry

out QA assignments) (Re f. SRP 17.1r item 186);

3. That the QA organization reviews and documents concurrence with
* quality related procedures (Ref. SRP 17.1r item 281b);

4. That the QA organization participates early in the QA program

definition stage to determine and identify the extent GA controls

are to be applied to specific structuress systems, and components.

This e f fort involves applying a defined graded approach to certain

structuress systems, and components in accordance with their

importance to safety and af fects such disciplines as cksi,gne

procure mente document con t role inspection tests, special processesi
,

records, audits, and others described in 10 CFR Part 50, Appendix

B (Ref. SRP 17.1, item 283 partial);

5. That procedures are established and described requiring a documented

__
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check to verify the dimensional accuracy and corpleteness of design
' * ~

drawings an'd speci fi cations (Re f. SRP 17.1r item 3E1); .

6. That procedures are established and described requiring that de sign

drawings and specifications be reviewed by the QA organization to

assure that the documents are preparedi reviewed, and approved in

accordance with company procedures and that the documents .contain

the necessary quality assurance requirements such as inspection

and test requirementsi acceptance requirementsi and the extent of

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

7. Th a t for commercial "of f-the shelf" items where specific quality

assurance controls appropriate for nuclear applications cannot be

imposed in a practicable mannere 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

8. 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 17.1e item 10A partial).

The above quality assurance controls generally provide for increased *

involvement of the QA organization in certain quality related

activities, and increased emphasis en the need for procedurese ,,

documentationi and requirements for other quality-related activities.

,

- ,-
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As suchi we believe that adequate quality assurance controls in

these areas are already included in the QA program for the Catawba
.

Nuclear Stationi Units 1 & 2, and that the above listed items

described in the SRP, Revision 2r need not be mandatory at this
.

time.

17.2 Oroanization

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 de si gn e

constructioni and operation of the company's generation and transmission

facilities. The Senior Vice-Presidente Engineering & Constructions who

reports directly to the Presidente is responsible for the company's
.

and' quality assurance activities. Theengineering, constructions .

,

Senior Vice-Presidente Production and Transmission, who is responsible

for directing the operation of the company's generation and transmission

facilitiese also reports directly to the President.

- The Corporate Quality Assurance Managers who reports directly to the

Senior Vice-Presidente Engineering & Constructione directs the Quality

Assurance Department and has the sole responsitility for implementing

and executing quality assurance policiese goatse and objectives.

The Quality Assurance Department is responsible f or all quality assurance

activities related to Duke Power Company nuclear stationse including

quality assurance for the operations phase of the Catawba Nuclear Station.

Duke Power Company has committed that the Corporate Quality Assurance
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Manager is independent of influences and responsibilities for schedules
'

and costs. The' organization chart of the Quality Ass'urance ' Department
'

,

is presented in Figure 17-2. Quality Assurance Department personnel

are organizationally separate and independent from those persons

responsible for performing engineerings constructione ope ra tion ale

and procurement activities.

Quality assurance personnel have the f reedom and responsibility to

identify quality problems; to initiater recommende or provide solutions;

and to verify and report directly to management the implementation of

such solutions. These personnel have written authority and responsibility

to stop work when the continuance of work would produce results adverse

to quality. A resident Senior Quality Assurance Engineers who reports

to the Corporate -Quality Assurance Manager through the Quality Assurance

Managere Operationse 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.

i

Specific responsibilities of the Quality Assurance Department with .

regard to nuclear station operational activities are identified in

the aforementioned topical report on quality assurance. In generale

the Quality Assurance Department performs checkings auditings and

inspecting functions to verify that activities have been correctly

| pe r fo rme d. The corporate organizational structure of the Duke Power

- .--
.__
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Company is such that the individuals performing such verifications are

independent of the personnel directly responsible for performing the
,

activities being checkede inspectede or audited.

The Catawba Nuclear Station Manager reports to the Vice-Presidente
,

-
. ,

Steam Production through the Managere 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

activitie's of the station organizations as shown typically in Figure
*

.
,

17-4. .
,

Activities af fecting the operational quality assurance program and

department in te r f a ces s including the quality of nuclear safety related

.

structurese systemse 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 departmentsi

resolution is sought at successively higher levels of managemente as

necessary, up to and including the President.

17.3 QA Procram

In addition to descriptive material contained in the Duke Power Company

topical report on quality assurances 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 50 is

presented in the tcpical report.

.
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Procedures and work instructions necessary to implement the requirements
. . . .

..

of the operations phase program are developed by the organization ,

responsible for the activity. Lower tier procedures and instructions

are contained in manualse station procedures and directivesi

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 '. ve ri fy that the procedures are followed by means of inspections,

auditse and other surveillance. Procedures for such inspectionse auditsi

surveillance are developede approvedi and implemented by the Quality

Assuran ce Department.

Inspections are performed using preplanned checklists in accordance

with written and approved inspection plans. The qualifications of

inspectors and their current status to conduct inspectionse testsi and

examinations are based on applicable codesi standardsr and Duke Power

Company trairing programs.

The quality 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 trained quality

assurance personnel not having direct responsibility in the area being

audited. The audit activities described in the topical report are

conducted at least annuallyr or on a more frequent basis as determined

by the quality assurance organization. These include an objective

evaluation of quality assurance practicese procedurese and instructions;

.
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work arease activitiese processes, and items; ef fectiveness 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

findingse which indicate quality trends and the ef fectiveness of the

quality assurance program, are also reported to the Senior Vice-Presidente

Engineering and Construction. Management for the area audited implements

any corrective action needed. Follow up audits are performed to

determine that nonconformances are e ffectively correctede 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

quality assurance instructions and requirementsr 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
,

i
.

assure maintenance of their proficiency.

! 17.4 con clusi on

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
,

I
thereine we conclude that the quality assurance program for operations

I

l

1
-
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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 HGE8 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.

.

4
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TABLE 17.1
.

REGULATORY GUIDANCE APPLICABLE TO QU ALITY ASSURANCE PROGRAM

.

1. Regulatory Guide 1.8-Rev.1r " Personnel Selection and Training."

2. Regulatory Guich 1.30, August 1972r " Quality Assurance Requirements for
,

-
.

the Instak tatione Inspectione and Testing of Instrumentation and

Electri cal Equipment."

.

3. Regulatory ' Guide 1.33-Rev. 2r " Quality Assurance Program Requirements

(Ope ra ti on) .'! '
.

4. Regulatory Guide 1.37e March 1973, " Quality Assurance Requirements for

Cleaning of Fluid Systems and Associated Components of Water-Cooled
.

Nuclear Power Plants."

5. Regulatory Guide 1.38-Rev. 2r " Quality Assurance Requirements for

Packaginge Shippinge Receivingr S torage r and Handling of Items for
:

Water-Cooled Nuclear Power Plants."'

|

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

Nuclear Power Plants."
,

|
i

i
|

Regulatory Guide 1.58-Rev.1r " Qualification of Nuclear Power Plant7.

Inspection, Examination, and Testing Personnel."

|

!

!

i
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8. Regulatory Guide 1.64-Rev. 2r " Quality Assurance Requirements for the
.. ...

Design of Nuclear Power Plants." ,

-

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

De fini tions."

10. Regulatory Gui de 1.88-Rev. 2, "Collectioni S torager and Maintenance of

Nuclear Power Plant Quality Assurarce Records."

11. Regulatory Guide 1.94-Rev.1r " Quality Assurance Requirements for
,

In s t alla tion e Inspectioni and Testing of Structural Concrete and

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

12. Regulatory Guide 1.116-Rev. 0-Ri " Quality Assurance Requirements for

Installationi Inspections and Testing of Mechanical Equipment and

Systems."

13. Regulatory Guide 1.123-Rev. is " Quality Assurance Requirements forf
!

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."

:
1

(

..
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DUKE POWER COMPANY
~

'
'

CORPORATE ORGANIZATION -
,.

FOR QUALITY ASSURANCE,
*

- ..
% I

.

" ' '

President-

,

- .

- .

! e.o

.- %,.

.

Senior Senior Director of

Vice-President Vice-President Purchases &
Engineering & Production & President

Construction . Transmission Hill Powe-
Supply Company

.

.

.

. .
-

Corporate Vice-President Vice-President -
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ENCLOSURE 3 1

DUKE POWER COMPANY

Catawba Unit:1 ead b

Docket No. STN 50-413/ 41 4
c

SAFETY EVALUATION REPORT
<

MATERIALS ENGINEERING BRANCH

COMP 0NENT 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 II.3.a of Standard Review Plan
(SRP) Section 5.2.3 and Paragraph II.5, II.6, and II.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."

5.3.1-1
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Compliance with Paragraph 50.55a, 10 CFR Part 50

p d U e.+ L w,s
The Catawba Unit 1/(hereinafter CNS-1) construction permity wpf 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

.c

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 III.B.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 III.B.4 requires individuals performing 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 III.B.4.

5.3.1-2
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Paragraph IV. A.1 requires that all ferritic material used in vessels that are

part of the RCPB be tested to the requiremengf NB-2300 of the ASME Code.
The ASME Code and Addenda to which the CNS-IVRCPB vessel was fabricated

require a reference temperature, RTNOT, be determined for all base metal, weld
metal and heat-affected zone materials. TheapplicanthasreportgtfeRTNDT
for all base metals and one weld used in the fabrication of CNS-1Vferritic <

RCPB vessels.
.c

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) .5

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 RT value of 04.
NDT

.<

To demonstrate that the RCPB vessel welds comply with the requirements of
Paragraph IV. A.1, the applicant must identify the weld RT which will be

NDT
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 f t-lb energy absorbed and 25 mils lateral expansion
(LE). Some bolts from heat number 35674 exhibit CVN values of 29 to 38 ft-lb
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 sarvice temperature (whichever is
less) that the requirements in NB-2333 of the ASME Code are met.

5.3.1-3
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Paragraph IV.B requires unirradiated reactor vessel beltline materials have a
minimum upper shelf charpy V-notch energy of 75 ft-lbs. The applicant in

oJ t.

Table 5.3.1-2 of the CNS-1YFSAR showed that all the beltline base material CVN
results exceeded 75 ft-lb. 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 by actual material test data, analysis, --

or data from the literature that the lower to intermediate shell weld (P710) _

meets 75 ft-lb CVN impact test requirement.

Compliance With Appendix H, 10 CFR Part 50

a . t.
The materials surveillance program at CNS-1/will be used to monitor changes in
the fracture toughness properties of ferritic materials in the reactor vessel _

beltline region resulting Jrom 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.

Thefracturetoughnesspropertiesofreactorvey,s{lbeltlinematerialsmustbe
monitored throughout the service life of CNS-1Yby 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 exceptionI

of Paragraphs II.B and II.C.3.
6

!

Paragraph II.8 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

5.3.1-4
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represent the material that may limit 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 samples
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 location 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 tempera.ture at the end of the
service life of the reactor vessel. The applicant has indicated in Para-

o. - L.
graph 5.3.1.6 of the CNS- FSAR 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 requirements of
Appendix G and surveillance program requirements of Appendix H. The areas in -

,

which additional information is required include Paragraphs III.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," Sectioa 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-17d L,
-

|
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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 adequate 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 information on material properties and the effects of irradiation --

on material properties so that changes in fracture toughness of material in r;
ud - L

CNS-11 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 EG&G, 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

5.3.1-6
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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 III. 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
pressure: 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. 2

1. Preservice hydrostatic tests,
.

2. Inservice leak and hydrostatic tests,
3. Heatup and cooldown operations, and

^~

4. Core operation.
'

a,,) . 2
The applicant has not submitted pressure-temperature limits for CNS-1[ but has
indicated that technical specifications will be developed to establish

pressure-temperaturelimitsfornormaloperationandtesting.Jheapplicant
must provide the actual pressure-temperature limits for CNS-lYbased upon the -

,

fracture toughness of the limiting reactor vessel material and predicted 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 me t be included in the technical specifications.

The applicant has prop w ! & 'se of Westinghouse trend curves as an

alternative method for gredicting the shift in the adjusted reference
temperature, RT The method for predicting the shift in the adjusted

_NDT.

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 Matcrials." The curves used for

5.3.1-7
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predicting the shift in RT in Regulatory Guide 1.99 are based on data from
NDT

surveillance test specimens and will be used by the NRC for evaluating the
applicant's initial pressure-temperature limit curves. Subsequent to operation,

predictions of radiation damage can be based on the actual measured shift in
referer.ce temperature that is obtained from the results of the survc ? a ce
program at CNS-1cu3 L . --

-

The NRC will review the applicant's pressure-temperature limits based upon the
radiation damage predicted in Regulatory Guide 1.99 and the calculation
methodology of Standard Review Plan Section 5.3.2, " Pressure-Temperature

Limits."
.

5.3.3 Reactor Vessel Integrity
.

--

We have reviewed the )following FSAR sections related to the reactor vesself -
r

c_ - a. .
integrity for CNS-ly 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.

.

The 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 operction 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 II.1, II.6 and II.7 (Appendices G and
H, 10 CFR Part 50) of Standard Review Plan (SRP) Section 5.3.3 in NUREG 0000

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

We have revit/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:

..

5.3.1-8
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1. Design (SER Paragraph 5.3.1)
2. Materials of construction (SER Paragraph 5.3.1)
3. Fabrication methods (SER Paragraph 5.3.1)
4. Operating conditions (SER Paragraph 5.3.2)

We have reviewed the above factors contributing to the structural integrity of c

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 III.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, f r 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 II.8, Appendix H: The surveillance capsule identification data per
ASTM E-185-73 have not been included in the FSAR.i

l
Paragraph II.C.3, Appendix H: The applicant has not provided sufficient
information to define the capsule withdrawal sequer.ce and lead factors for the
material surveillance program.

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

~

and testing.

,

5. 3.1- 9
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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 1,

5.4.1.1 Pump Flywheel Integrity
__

..

The staff of EG&G, Idaho National 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 flywheel 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 the
pump flywheels is SA-533 Grade B Class 1 steel plate. The applicant further

states that the NOTT, 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-lbs 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

5.3.1-10
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of the flywheel can be demonstrated to be equivalent to a K1c (dynamic) value
of at least 100 ksi in.b 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 RT to ensure the material has a K1c (dynamic)NDT
value of at least 100 ksi in.b The applicant has indicated that the RT I

NDT

the flywheels is at least 100 F less than their normal operating temperature. -

Therefore, the applicant satisfies Paragraph C.1.c(2) of Safety Guide 14 for
_

CNS-1 d .t..

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 tegting of the pump
flywheel has been submitted by the applicant for CNS-1Y. We find that it -;

complies with Paragraph C.4 of Safety Guide 14 dated 10/27/71. __

d t-S

Basedonthedataprovidedbytheapplicant,weconcludethatCNS-1[possessa
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 EVALUATION

. . . _ . . . . . .

1 Section 3.5.1.1 - Internally Generated Missiles (Outside 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.

2. 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.

3. Section 3.6.1 - Plant Design for Protection Against Postulated Piping
Failures in Fluid Systems Outside Containment - The applicant has not
provided sufficient analysis of the effects on safety-related systems of
failures in high-or moderata-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 breaks such as the main
steam doghouse and steam tunnels.

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

5. 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.

6. 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
fu el . Additionally the applicant has not presented an analysis of decay
heat load vs. time or pool temperature vs. time for the above condition.

7. Section 9.1.4 - Light Load Handling System (Fuel-Handling System) - -

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

8. 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.

. - - - . ___ _____ _ - _-
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Section 9.2.1 - Station Service Water System (Nuclear Service Water System) -
The applicant is requested to verify that the integrity of the buried portion

9.

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 Coolina Water System (Comoonent Coolingsafety-grade10.
System - The applicant has not indicated agreenent to provide
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 how11.

the spent fuel pool cooling load was considered.

Section 9.2.6 - Condensate Storace Facilities (Condensate Storace System) -
The applicant has not verified that adequate isolation is provided a.t the12.

interface of the non-safety-related condensate storage system with the
safety-related auxiliary feedwater system condensate storage tank.

Section 9.3.1 - Comoressed Air System - The applicant is requested to pro-13. vide additional information to describe any special provisions made to
assure 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 - Eculoment and Floor Drainage System - The applicant has
not provided an analysis to demonstrate that drainage of leakage water

14.

away from safety-related components or systens 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.

(HVAC) System _-
Section 9.4.1 - Heat Ventilation and Air Conditioning
The applicant has not provided any infomation regarding the capability of15.

the battery room exhaust fans to prevent accumulation of hydrogen.

Section 9.4.3 - Auxiliary and Radwaste Area Ventilation Systen - The appif-
cant has not provided any infomation concerning cooling of safety related16.

pump rooms under accident conditions when the nomal ventilation system is
not available.
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Section 9.4.5 - Engineered-Safety Features Ventilation System - The appli-17.
cant has not discussed the environment 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 butiding exhaust
system is not available.

Section 10.3 - Main Steam Supply System - The applicant has not committed18.
to provide the capability to operate the power operated atmospheric reifef
valves renotely from the control room on a loss of offsite power condition.
Additionally, the applicant has not committed to perform a local ooerability
verification test for the atmospheric dump valves if these valves are not
controllable from the control room following an SSE.

19. 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 verified20.
(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

(Recommendation GS-6 of NUREG-0611);an AFW flow path verification test.
(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

Werunout protection is provided which does not affect system reliability.
have not completed our evaluation of the AFWS reliability study as identi-
fied in Item II.E.1.1 of NUREG-0737.

i

|

.
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ENCLOSURE 5

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 III.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 RT f r all RCPB welds which may be limiting for operation
"~

NDT

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 RCP8 base metals other than in vessels
Ifwhich require fracture toughness testing to NB-2300 of the ASME Code. _

there are ferritic RCPB base metals other than in vessels which .mquire

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 vesself,

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-lbs and 8 to 12 miles LE at 10 F, would meet the requirements of NB-2333

123.1-1
l

_ ._.
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of the ASME Code (45 ft-lb's 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 eq'uivalent metallurgical condition as the material
from heat no. 35674 bolts. s

s
123.4 Provide material test data, anslysis or data from the literature which

demonstrates that the intermediate to lower shell weld (P710) has an RT I
NDT

0 F and an upper shelf greater than 75 ft-lbs. 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.

od2
123.5 Provideactualpressure-temperaturelimitsforCNS-IIbaseduponthe
limiting fracture toughness of the reactor vessel material and the predicted
shift in the adjusted reference temperature, RT resulting from radiation

~~

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

1. Preservice hydrostatic tests,
2. Inservice leak and hydrostatic tests,
3. Heatup and cooldown operations, and -

4. 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 II.B and II.C.3 of Appendix H.

a. Provide the withdrawal schedule for each capsule.
-

.

123.1-2



"

w e .

e **

b. Provide the lead factors for each capsule.

c. Provide a sketch which indicates the azimuthal location for each capsule

relat.ive to the reactor core.

__
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