GENERAL €3 ELECTRIC el S

SYSTEMS DIVISION

MY
|




GENERAL ELECTRIC'S RESPONSES
T0
NR”'S MEB QUESTINN ON

CHAPTER 3 OF GESSAR I1



ggestio's__l_
Table 3.2-1

Response

Nc response required ;

7 z

Wnas] oy

U'/{d/”ddh

|



Question 2

Clarification and justification of several of th=2 classifications
i this tar) e are requcsted.

Response
No response required. 0.‘.1:‘ 7L~‘-4 L), r{t/fasv‘b
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3. why are Nuclear Boiler System air accumulatar vessels

Safery Class 3 anc Quality Grour € irstead of Sa‘tery

Class 2 and Qual’>y Group 8?

RESPONSE

The reasons for classifying the Nuclear Boiler System a‘r accumulatc (for ADS
valve actuation) safety class s and quality group ¢ are as follows;

1) The air accumulator is not a part of the reactor coolant pressure
boundary and it will not create a safety haurd as defined for safety
class 2 equipment if it doesfail.

2) The air accumulator function is similar to essential service water system
which provides the service function for the essentia! equipment. The service
water system is classified safety class 3, and by the same reasoning the
air sccumulator is classified safety class 3 and quality group ¢
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Question 4

Several components are listed with two possible classifications
. for Sa“ety Class and/or Quality Group. For example, fo: the RHR

System the piping within outermost izolation valves has a Safcly Class of
“1, 2" and Mwality Group of */B". in tisse instances where multiple
classifications are listad, the table should be made more specific to
indicate which component subset is associated with which Safety Class and
Quality Group. In most instances where multiple classifications are listed,
the second classification is lower than that previously presented by GE
in other FSAR's. Justify these reductions in Safety Classes and Quality
Groups.

. Response "t

-~

When mulitple classifications are used, refer to (le appHcab\e‘mott in
margin (a through x). Also note reference to note (a) is a typographical
error. it should be note (g).

Peevicls MuwnmiE CLASSIFICAT v Agc  As. CoRRecTER
IN THE FOoLiow ~g Revis Lo T 32" Pd:f:
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Principal Componenta

I1 (Continued)

12

13,

14.

1S.

16.

Valves, other - isolation valves
and within outermost isolation
valves

Valves - instrumentation beyond
outermost isolation valves

Mechanical modules -
instrumentation with safety

function

Electrical modules wi’" safety
function

Cable with safet ' [anction

111 Reactor Recirculation System

1.

2.

Piping

Pipe suspension - recirculation
line

Pipe restraints recirculation
line

Pumps

Table 3.2-1
EQUIPMENT CLASSIFICATION

Safet
Class

1/2

2/0ther

(Continued)
Quality
Group Quality
Classi- Assurance Seismic
Location® fication Requntemente Category Comments
. MEBR
LTS
c,n A/B B I o (7)
A B/D B/N/A 1/8/A w(}) N
@
4
c N/A B 1 g
>
o
C N/A B T (1) -
;
=
CcC,D,A,X N/A B 3 o
D A/B B L (g)
D A R 1
D N/A B I
o
o
D A B 1 S

0
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Principal Co-ponent'

vl (Continuad)

9, Electricsl equipment and
devices

10. Cable with safety function

VII Neutron Monitoring System

1. Electrical modules -~ IPRM
and APRM

2. Cable - IPRM and APRM

3. Detector and tube assembly

VIII Remote Shutdown System

Tabl

i.Z-l
EQUIPMENT CLASSIFY_ATION (Continued) ‘

Quality
Group Quality
Safet Classi~ Assurance

Class Location® fication ltoqult-.nt.

g
AR

s.i-.lc!

Category Comments

2 o

e o C N/A ~B7/NA
2 C.X,A N/A B
2 A.D,R, X R/A 3
2 C,X.,A N/A B
2 D B B

This system is included under groups/NPL's, 11/B21, XI/E12, XVI/ES], XXVI/G"1, XXVII/H13 and XXXIV/P4l.

IX Reactor Protection 5 stem
1. Electrical modules

2. Cable

2 c,T N/A 3

2 AC,I,X N/A 8
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EQUIPMENT CLASSIFICATION (Cor:t inued)

Quality
Group Quality
3 £ ety = Clase® - Assurance SeiJmic
Principal Component classP Location fication Requirement Category Comments
XXV Fuel Pool Cooling and Cleanup System
i. Veusels - filter/demineralizers ther R C B Wi 'f‘. (r)
2. Vessels - oth 3 R C B I .
o : |
3. Heat exchangers 3 R e B # 23 g Q
1T Y MER
4. Piping 3 R,C C B AN He g
5. Pumps and pump motors 3 R c B I ' E
6. valves and piping - containment 2 C B B I
isolation ' .
3 B P 4 MER ¢
7. Makeup system ~3focher R,0,C c nr AANSR (r) w g
8. RHR connections - emergency 3 AR C B 1 |
cooling |
9. Electrical modules and cables 3 R C B I ‘
|
|
XXVI Suppression Pool Temperature
Monitoring System
L
1. Electrical module® with safety 3 c,X N/A B |
functions
N/A B 1 |

2. Cable with sarety function 3 C.X
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Table 3.2-i

EQUIPMENT CLASSIFICATION (Continued)

® -y

& Safety a
Principal Component ClassP Location
XXXI Standby Gas Treatment Sys“em
1. Filters 2 R
2. Valves - ductwork 2 AR, C
3. Cable with safety function 2 R,A,C,X
4. Fans and motors 2 R
XXXII NI Chilled Water Systems
1. Control Building 3 D,C,A
2. Electrical switch gear 3 A
3. Other buildings Other A,R.W

XXXIII HPCS Service Water System

This system is included under group/MPL XXXIV/P41.

XXXIV Essentiz) Service Water System

3. Piplﬂq 20, O.I.C
2. Pumps 3 P
3. Pump motors 3 P

Quaiity
Group Quality
Classi- Assurance Seismic
fication Requirement Cafoqory Comments
N/A B I
N/A B I
N/A B I
N/A B I
C B I
c 3 I
D N/A N/A
B/C B ( 3) '
C B I
N/A B 1

MEB
2 27
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XXXVI

Table 3.2-1

EQUIPMENT CLASSIFICATION (Continued)

Principal Co-ponent‘

(Continued)
Condensate header - piping
and valves
Piping and valves
Other components

Suppression Pool Makeup System
Valves
Piping
Instrument and Service
Alr Systems
Vessels, accumulators,
suprorting safety-related
systems
Piping in lines between
accuaulators (item 1) and
safety-related systems
Pneumatic control equipment
Piping and valves forming part

of containment boundary

Quality
Group Quality
Safet - Classi~ Assurance Seismic
Class Location fication Requirement Category Commer..s
2 A B B 1
Other 0 D N/A N/A
Othex 0 D N/A N/A
'
2 C B B I
2 C B B I
3 A,T,C c B 1
3 A,T,C Cc B |
¢ MER
3 A,T,C apesiet B I Loyt s
2 A,C B - 1

ANYTISI ¥VIT1~ "N BET
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. EQUIPMENT CLASSIFICA.)N (Continued)

Principal Co-ponent.

XLIV Plant Electrical Systems

(Applicant to Supply)

XLV Auxil.ary AC Power System

1.

All components with safety
function

XLVI Diesel Generator Systems

and diesel service-water system

1. Day tanks

2. Piping and valves - fuel oil
system

3. Piping and valves - diesel
service - water system

4. Pumps - fuel oil system

5. Pumps - diesel service - water
system

6. Pump motors - fuel oil system

7. Diesel gerasrators

(-

Table 3.

@

Quality
Group Quality
Safety Classi- Assurance Seismic
Classb iocation fication Requirement Category  Comments
‘
2/3 A C,X N/A h I (%)
3 S Cc B I
3 §8,0 Cc B ) §
k] S Cc B I
3 s Cc B I
3 S Cc B I
3 A,O N/A B I
3 s N/A B I

M7
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Table 3.2-1 H 4
EQUIPMENT CLASSIFICATION (Continued)

NOTES (Continuad)

ok o

B = the equipment shall meet the quality assurance require-
ments of 10CFRS50 Appendix B in accordance w~ith the quality
assurance program described in Chapter 17.

N/A = Quality Assurance Requirements not applicable tc this
equipment.

I = shall be constructed in accordance with the requirements
of Seismic Category I structures and equipment as described in
section 3.7, Seismic Design.

N/A = The seismic requirements for the safe shutdown earth-
quake (SSE) are not applicable to the equipment.

Equipment that provides no safety function but which could
damace Seismic Category I equipment if it failed is analytically

checked and designed to confirm its integrity against collapse [
MFRAT I

when subjected to seismic loading resulting from the SSE. ¢

IN ALL INSTANCES | W STED !ﬁﬂ@hﬁ/éﬁvﬂﬂ”’k/dL PE ofF THE HiGr1 ER

WITH THE Fouowid, EXEPTIONS

1. Lines one¢ inch and smaller which are part of the recctor
coolant pressure boundary shall be Code Class 2 and Seismic

Category I.

|
'MEB
¢

2. All insctrument lines which are connected to tha reactor
ccolant pressure boundary and are util: zed to actuate and
monitor safety systems shall be Safety Clase 2 from the
outer isolation valve or the process shutoff ‘ralve (root
valve) to the sensing instrumentation

3.2-44
£/
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Question S L

» -
A Fe

For the Reactor Water C'eanup System, justify the designation of Safety
Class 2 and Quality Group B for tho containment piping penetrations and

-
*

e b{_'v.\.‘. ‘S Ba :
valves. T eim e % P % .
- .-g-\ % - -
- o s - -
, s . . -
Response 'y -
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XXIII

10.

11.

Table 3.2-1

EQUIPMENT CLASSIFICATION (Continued)

3
-

Qua'ity
Group Quality
Safety Classi~- Assurance Seis ic
. a - b C . .
Principal component Class Location fication Requirement Category Comments
(Continued)
Piping and valves within outer- 1 D,C A B 1 (g)
most containment isolation
valves on pump suction
Pump suction and discharge Other A c N/A N/A (9)
piping and valves from con-
tainment isolation valves back
to containment isolation
valves
/ A HER
Containment piping penetsatiens x C,A .4 B 1 (g) -
and-values befu -y #C
wh saolalion Vel
Filter/demineralizer and heat Other < C N/A N/A (g)
exchanger piping and valves
inside containment
Piping and valves returning 2 A B B I (g)
from containment to RHR system
Piping and valves from contain-  Other A,T,W C N/A N/A (9)
ment to main condenser/radwaste
Filter/demineralizer precoat Other Cc D N/A N/A
subsystem
Nonregenerative heat exchanger Other C D N/A N/A

zhell and piping carrying
closed cooling water

3

L
w
@
Z
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n
>
o xn
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4
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QUESTION 6

It is the staff's position that certain systems important not identified
in Regulatory Guide 1.26 snould be classified Quality Group C, or its
equiva’ent. Among these systems are: diesel fuel oil storage and
transfer system, diesel engine cooling water system, diesel engine
Tubrication csstem, diesel engine starting system, and diesel engine
combustion air intake arnJd exhaust system. Justify the absence of a
quality group classification of portions of those systems 1isted below:

Diesel Generator Cooling Water System

Diesel Gene~ator Starting System

Diesel Generator Lubrication System

Diesel Generator Combustion Air Intake and Exhaust System
RESPONSE

The fuel oil storzge and transfer, cooling water, lubrication, starting

air, combustion air intake and exhaust system are quality group C
classification as shown in the attached marked-up Table 3.2-1 pages

3.2-38 and 3.2-39. Compliance is by the Applicant. The diesel generator
including all integral components are per the engine marufacturers' and

DEMA standards and therefore, quality group classification is not applicable.
Revised item 7, pump motors is not under the jurisdiction nf the ASME
Section III Code and quality group classification is not applicable.

FSH:pab/J12117 o '

12/11/82 &
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</ <’ ‘able 3.2-1 tf a
- E
& @ courement crassiezd@Bron (continued)
Quality
Group Quality
Safety Classi- Assurance Selismic
Principal Conponent' Classb pocation” f€fcation Requirement”™ Category  Comments
XLIV Plant Electrical Systems
(Applicant to Suvpply)
XLV AMuxiliary AC Power System
1. All components with safety 273 AC,Xx N/A ] I
function i
il - A > Sy 7 T,
XLVI Dles.:l Generator ﬁystenn g " o g T~/ ot
: Fue! ol 5\'04’051. onJ Yronsfer
/ l. -Day - anks- < _,\‘c‘-'m 3 '.o c 8 4 (.)
" Cooli vialbteyr zystem .
§ 'npnn—an&walvee*tual-oth k| 8[#’ C B ) ¢ (l)
—Ly6Lan.
Lubricotion 5“3""\ s (.)
~Piging-and valves -~--dlesel- 3 8 C B 1
—Service = water-systex —
Combustion aw intoke aan o
G -Pumps-~_Zuel-oll systam— 3 §0 c B I
exhavst” Systern
~Se—Pumps -=-dicsel-service-~wates | £ C B E—
—syslem —
]146. Pump motors -~ rx't oll system, ] AO N/A B ) & 1
sad dies: sac\ -water system,ond , ’
lul,g o0 >~15 Ly
k B&@. Diesel generators _ ' 3 5 /A B I {l)
™ 1 /
. B ~ A\' B /\—_#/\"/ i \w

-

I ¥vITonN eEe

i
it

-
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x=
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Pable 3.2-1
EQUIPMENT CLASSIFICATION (Continued:

Quality
Group Qualiity
o Safety Classi- Assurance = Selsmic
Principal Cr .ponent Classb pocation® fication Requirement  Category Comments
XIvr - (Contlnuef!‘);_,_\ W e — L g = S ———
q 8. Electrical modules with safety = 3 ] N/A B I \
functions
/" |O 9. Cable with s.. ety functions 3 ‘8,X N/A B 1 “e'}
~
-10. _Diesel fuel storage-tanks— S, o e B =
ceceinrs, pipng from & 1chidiag Enek valve ' -
3 31, Sterting air canhe, ald dowe- 3 s c B I (z2) :
w stvaeam piping and valves _ i
N . .
“,, \‘ 4 2. Startirg air compressor and Other S N/A N/A N/A g
0 \\ mctors . A A _’A____/W//u ',;.‘
e e
XLVII Combustibla Gas Control System g
1. Hydrogen Recombiner System 2 c N/A B I
2. Containment/Drywell Purge P A,C,E B B &
System
J. Containment/Crywell #ixing 2 D.C B u L
System
4. Fan 2 D B B I
5. Fan motor 2 D b 3 ¢ 4
<
Electrical modules 2 D b © . I '

0

b4




QUESTION 7

Information should be included on the piping and instrument diagrams to
deiineate in detail the system quality group classification bounderies

and the boundary limits of those system portions designed seismic Category
I.

RESPONSE

A1l pipelines on the piping and instruments diagrame are identified with
a system number and material class. Included in the material class code
is the qual 'ty group classification (ses GESSAR Figure 1.7-4, NI Piping

and Instrumentation Flow Diagram Symbols). All girality groups A, B, and
C are desi_ 'ed seismic Category 1.

FSH: pab/J12117 "
12/11/82



QUESTIOY 8

Are the reactor internals designed to NG?
RESPONSE

The reactor core support structures are designed to 'G as evidence in
Table 3.2.2 and Section 3.9.5.3.8. The further response of the request
related to the reactor internz's is provided in revised section 3.9.5.3.5.
The above responses meet the requirements of SRP Section 3.9.5.

FSH: pab/J12117 -3-
12/11/82

/P



\

\_ (?ﬁe design criteria, loading conditions, and analyses that provide the

GESE'R II 22A7007

zxf 238 NUCLEAR ISLAND Rev. 0

3.9.5.3.35 Stress, Dctorma:ioﬁ, and Fatigue Limits for Engineered
Safety Feature Reactor Internals (Except Core Support
Structure) (Continued)

Sompornents ins.ide the reactor pressur: vessel sucsh as control rocs
whizsh must move 3uring accident conditicn have been examined to
cetermice if adeguate clearances exist durins emergency and
Za. ted condizicns. No 2aecnanical clearance 2roblems have been
identifiec. The forcing functions applicatble =0 the reacsor
intarnals ace ciscussed in Subsacstion 3.9.2.5.

2J$Er?é;)
2.9.3.2.€6 Szress 2ni Tatigue Limits for Core SuppoOrt Stoucsures

{ omof :
The J.“' . -— C‘"fmd’w the core suppor:s struse

SiTes ase i accoriance wit! ASME Code Section IZI, Subsection NG.
and are summarized in Tasle 3.%-101(6).

3.9.6 1Inservice Testing of Pumps and Valves

Inservice testing of ASME Code Class 1, 2, and 3 pumps and valves
in accordance with Section XI of the ASME Boiler and Pressure
Vessel Code and applicable 2Addenda as required by 10CFRSO,

Section S55a(g), is readily feasible within the physical design of
the Nuclear Island. Accessibility for this inservice inspection
has bee- provi led by attentiveness of design personnel to ISI
requirements (e.g., space is available for convenient placement

of ISI egquipment, insulaticn is readily removable where required,
and adequate lighting is provided). Appropriate pressure taps are
provided around pumps. Position indicators are provided on valves.

Details of the inservice testing program, including test schedules
and frequencies, are¢ the responsibility of the Applicant. Also,
any applications for written relief from Section XI Addendum
requirements, pur-uant to 10CFRS0, Sec..on S55a(g) (6) (i). shall be
made by the Applicant.

P @

J— \

\_|basis for the design of reactor internals other than the core support i
structurec sheudd meet the guidelines of NG-3000 and structed so E
as not to adversely affect the integrity of the core support structures
(NG-1122).

§

S

12

‘%




Question 9
Why are the pipe restraints or the recirculacor system safety Class 2

Response
i S"f;§ dase o -,; AQ  ArerR anuf]/w T{-L
C/W "ficd‘m ‘f H_‘. f;/-ﬂ rASfrq,‘A/‘S A< 5‘3}"/'4

b ARC T S'?‘«H. —/7_1 r;.r/bmu;u e 7%3 /«7«/:/‘4&
]}r-w-‘pl.co/ e Ha Vay Secd 7;//A 2.3./ (Paga 3 2-4)

A
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Table 3.2-1
EQU I PMENT CLASSIFICATION (Cont inued)

Qual:i .y
Group Quality
Safety Classi- Assurance Seismic
' classP l,«n‘rlfl(ln(‘ Hvati«m( R(*quin,’mo'nte Category Comments

Principal ‘omponent’

(Continued)

valves, other isolation valves 1/2
md within termost isolation

valves

Valves instrume atation beyond 2/0ther

itermost isolation valves

Mechanical modules

instrumentation with safety

Electrical modules with safety

function

N
w
w
4
c
0
£
m
>
o)
=
E
z
o

ible with safety function

Pipe s 18 1« recirculation

line

ipe 1 reciitculation /
i 1ne 0,4.’,

i S 1

m




QUESTION 10

Explain the Seismic Category of 71e fuel service equipment? Control rod
grapple?

RESPONSE

The control rod grapple appears in XIX, In-Vessel Service Equipme t.

This grapple and the general purpose grapple included in Item XVII are

nct safety related and are identified with “other" on the attached

mark-up. Also see ASB Question #410.31 on same topic for futher information
(‘tucn.d) . % i-(,"nzu‘-'!) Awed G crya Z, w - :c’_*z ./ oo dien _

; ' 7 / ok e 7 A
N/ A bocosr J D BUApirold Faom & Cab b ok

hne *

i«\c’\-u k.of 'Cxofwt - A LA M N porat G- =7 9«4%

FSH: pab/J12117 -4-
12/11/82 "
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Table 3.2-1

FQUIPMENT CLASSIFICATION (Continued)

Principal Co-ponent.

XVIII Reactor Vessel Servicing Equipment
1. Tteamline plugs
2. Dryer and separator sling and
head strongback
XIX In-Vessel Servicing Equipment

1. Control rod grapple

XX Refurting Equipment

1. Refueling equipment platform
assembly

2. Re*ueling bellows
3. Fuel tran fer system

4. Penetration sleeve

XXI Storage Equipment
1. Fuel storage raocks

2. Defective fuel storage
container

Quality
Group Quality
Safet ~ Classi- Assurance Seismic
Class Location fication Requirement Category Comments
Other < N/A N/A N/A
2 C B B ) §
-
ofl,cr -
/ C,R B N/A N/A
2 c N/A R 1
Other 4] N/A N/A N/A
2/0ther C,R B,D.N/A B N/A (n)
2 C,R B/D B  § (o)
2 C,R N/A B I
b ) R N/A 1] i

HER
#io

al *

- g

T ——

II ¥v¥SsS3o
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N C F BRAUN & CO
/ R W Christiansen
General Electric . GESSAR Project 6382-
ROUND 1 QUESTION
@ san _Jose

+\°
QUESTION/FESSPONSE 410.31 (9.1.5)

QUESTICN 410.31

For the fuel servicing equipment and cranes listed in Table 3.2-1
(Table 9.1-2) of your FSAR which are characterized as non-seismic
Category 1, verify that they are designed not to be a missile source
. as a result of a safe chutdown earthquake.

RESPONSE 410.31

N

The Fuel Prep Machine will be identified in Table 9.1-2 as Categnrnry 1
All other hoists, tools and eqiipment used for servicing shall

either be removed duriang operation, moved o a location where it is aot

a poteatial hazard to safety related equipment, or seismically restraimed to
P e

preveat . from Lecomiang a missile. Suhs Q g‘\"\., -~ S.\. 1. r ——
‘T'GLL& 3.Z-l Q. w0\ Kgggv-p(\v\.)\a) M
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\ -
’.1.4.2.3 Fuel Servicing Equipment b

The fuel servicing equipment described below has heen designed in
accordance with the criteria listed in Table 59.1-2. Trems a7

LiSTED ps Ssismec CaTeeovq T such as HoisTs , TOOLS RAD
OTh e " EQUVY menT JIEL ~ON SEnvicin & SMHLC

40,3
either be remove: during operatioa, moved to a location where it is got
'I'a potential hazard to safety related equipmeat, or seismically restraized co
prevent it from becomiag a aissile.
)
.
W@

9.1-28a



Table 3.2-1

EQUIPMENT CLASSIFICATION (Continued)

Principal Conponont“

XVl (Continued)

pz-2°¢t

10.

11.

Pumps
Pump motors

Valves - outer isolation and
within

Valves - return test line to
condeniate storage beyond
second isolation vi:lve and
vacuum pump dischor.: line to
contain=cnt isolation valves
Valves - other

Turbine

Electrical modules with safety
function

Cable with safety function

XVII Fuel Scrvicing Equipment

2.

e~

Fuel preparations machine

General purpose grapple

/o

Qualicy
Group Quality
Safet " Classi~- Aisurance selsmic .
Class® location fication kejuirecwent  Category — Comsénts
2 A B u 1
2 » B 1] I
3,9 D A/B -] I gy
Other O,A D W/A N/A (9)
2 C,A 2 1) I (g9)
2 A N/A 1] I (w)
2 A7 N/A B 1
2 C.AX N/A b I
Other C.R N/A B ; |4l').3!
Other C,R N/A b N,



QUESTION 11

Explain the Quality Group Classification of the Hydrogen Recombiner
System.

RESPONSE

The hydrogen recombiner system quality group classification is B as shown
in the attached evised Table 3.2-1 in compliance with SRP 6.2.9 II(Y).

FSH: pab/J12117 -5
12/11/82
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Table 3.2-1
EQUIPMENT CLASSIFICATION (Continued)

Quality
Group Quality
- Safety Classi- Assurance - Seismic
Principal Component Classb pocation® fication Requirement Category Comme LS
XLVI  (Continued)
8. Electrical moduless with safety 3 S N/A B I
functions
9. Cable with safety functions 3 5,X N/A B 1
i0. Diesel fuel storage tanks 3 0 C B I
11. Starting air tanks and down- 3 S - B 1
stream piping and valves
12. Starting air compressor and Other 3 N/A N/A N/A

motors

XLVII Combustible Gas Control System

P73 8 MER

1. Hydrogen Recombiner System 2 C B I
#1

2. Containment/Drywe!: Purge 2 A,C,E B B I

System
3. Containment/Drywell Mixing < D,C B B 1

System
4. Fan 2 D B B I
5. Fan motor 2 D B 2] 1
6. Electrical modules 2 D R R I

L

AQNYISI ¥YITTIOON BEZ
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QUESTION 12

Justify the classification of the polars and cask cranes.
RESPONSE

The polar crane and the cask crane have been classified as Safety Class
3, Quality Assurance reguirement 8 and seismically qualified to retain
its functional capability and maintain normal performance under conditions
of 1/2 SSE (OBE) and to maintain structural integrity under SSE conditions.

Since their use is not necessary to accomplish any of the safety fur tions
which ciuld occur during plant operation, no higher safety class is
deemed necessary.

Safety Class 3 has been assigned to these cranes because of their location
in the plant and safety systems they will lift, as well as possible
failure causing collision with some safety related components.

Quality Assurance requirement B construction in accordance with the QA
requirements of 10CFRS0, Appendix B, is necessary because of the correlation
of safety classes with the other design requirements as shown in GESSAR
Table 3.2-3.

Note (X) on page 3.2-53 is being changed to read -
- The cranes are designed to retain functional capability under
conditions of 1/2 SSE and to retain structural integrity under

conditions of SSE.

- Table 3.2-1 page 3.2-40 and 3.2-41 will be reivsed to add Seismic
Category I for these cranes. Mark ups are included in the attachment.

FSH: pab/J12117 -6~ 29
12/11/82 /
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Table 3.2-1
EQUIPMENT CLASSIFICATION (Continued)

Principal (‘nmponmnd
(Cont inued)
Cables
Containment /Drywell Atmosphere
Monitoring System

Fire Protection System

Isolation valves and piping
within outmost isclation valves

Other piping and valves
Pumps

Pump motors

Electrical modules

Fn) actuation modules
Cables

Sprinkles

XLIX Miscellaneous Components

%

Containment polar crane

Quality
Group Quality
Safety Classi- Assurance
classP pocation fication Requirement

Other

Other

Other

Other

Other

Other

A,R,C,X,S

0

(8]

A,R,C,X,S

S

AR, C,X,S

A,R,C,X,S

N/A

N/A

N/A

N/A

Seismic
Category

N/A

H 1%

Comments

(t)

(v)

(t)

(t)

(t)

(t)

(x)
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XLIX

L

LI

LII

Princi;-al COmponenta

(Cont inued)

2. Cask crane

Emergency Lighting

Heating, Ventilating, and
Air Co. uitionina Systems

(Applicant to Supply)

ECCS Equipment Area Coolina

1. Fans, flow meters, ducting
valves, heat exchanges,
chilling units with safety
function

2. Motors

3. Instrumentation and controls
with safety function

4. Electrical modules

5. Cable

® O

Table 3.2-1
EQUIPMENT CLASSIFICATION (Continued)

Safet
Class

Other

# (2
Quality
Group Quality
o Classi- Assurance Seismic
Location fication Reguirement Category Comments
MEB
R N/A B I ix)
flz
AC,X N/A N/A N/A
.
A N/A B I
A N/A B I
A N/A B 1
A N/A B I
A N/A B I

2/

N BEZ

-
-

ANVISI ¥VITIOM
IT ¥V¥SSs3ad
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v




 GESSA® TI 2247007
238 NUCLEAR ISLAND Rev . 0

Table 3.2-1 - |2
EQUIPMENT CLASSIFICATION (. ontinued)

NOTES (Continued)

2. A certuification shall be obtained from the maasufacturer
of these valves and steam leads that the quality control
program so defined has been accomplished.

The condensate storage tank will be designed, fabricated, and
tested to meet the intent of API Standard API 650, In addi-
tion, the specification for this tank will require: (1)

100% surface examination of the side wall to bot »m joint

and (2) 100% volumetric examination of tle side wall welc
joints.

The cranes are designed to 3_1d up  the r lgads under condi- MER
Ar a Ahfh i
tions of 1/2 SSE and to m—(zu——puvztm%vé—tﬁe ¥z

units under ~mnditions ofySSE.
e

3.2-53/3.2-54
£2



QUESTION 13

What is the natural frequency of the charcoal absorber tanks, including
the support elements? How are they affected by suppression pool loads?

RESPONSE

This tank is located in the turbine building and is not affected by new
loads. (See commenT P fer further detail).

\

FSH:pab/J12117 -8-
12/11/82



QUESTION 14

what is TEMA.
RESPONSE

TEMA stands for Tube Exchanger Manufacture Association.
TEMA stands for class C.

FSH:pab/J12117 -
12/11/82
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QUESTION l4a

Provide a 1ist of all high energy lines.

RESPONSE

A list of all high anergy lines ar: given in Table 3.6-6 and 3.6-7 ror
high energy piping inside containment and outside containment respectively

FSH:pab/J12117
12/11/82




QUESTION 1S

Section 3.6.2.1.4.2

The design stress and fatigue limits for Class 1 piping in e containment
penetration areas are not in compliance with Standard Review Plan 3.6.2
and BTP MLB 3-1. If the maximum stress range of Equation (10) exceeds

2.4 Sm, both Equation (12) and (13) must be Less than 2.4 Sm. The
cumulative usage factor must be Less than 0.1 even for fauation (10) Less
than 2.4 Sa.

RESPONSE

The response to this request is provided with the revised Section 3.6.2.14
to comply with SRP 3.6.2 and BTP MEB 3-1.

2L
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2
1.4.2 Piping in Containment Penetraticn Areas (Continued) |
The cu.mﬁvew[xrom 9:-# ot Less Do 0.1 | gz

e calcula
an e ulative uvage
(e¢) If the calculato%ﬁ:aximun stress range of Egqua-
tion 10 exceeds 3+8Sm, then the stress ranges cal-
culated by both Equation 12 and 13 of NB-3653 do
not exceed 2.4Sm. i

AU

T

(d) The maximum stress as calculated by Equation 9 of
“NB-3652 under the locadings resulting from a postu-
lated piping failure beyond the required restraints
does not exceed 2.255m. Higher stresses between
the isclation valves and restraints were permitted
provided a plastic hinge was not formed and oper-
ability of the valves with such stresses was
assured.

(2) For ASME Code Section III Class 2 piping, the following
stress and fatigue limits are not exceeded.

(a) The maximum stress ranges calculated by the sum of
Equations 9 and 10 of NC-3652 for normal and upset
plant conditions (including an operating basis
earthquake) does not exceed 0.8 (1.2%h + Za).

(b) The maximum stress as calculated by Equation 9
of NC-3652 under the loadings resulting from a
postulated piping failure beyond the required
restraints does not exceed 1.8Sh. Higher stresses
between the isclation valves and restraints were
permitted provided a plastic hinge was not formed
and operability of the valves with such stresses

3.6-17 £>
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ESTION 16

It is stated in the FSAR that welded attachments to the pipe are avoided
except where detailed stress analysis or tests were performed to demonstrate
compliance with the stress limits given. Provide a list of all instances

where this exception was taken and welded attachments were used and the
results of the analyses. -

RESPONSE

In the containment penetration area between isolation valves, only pipe
head {f}ti??“g"c&%nmnt nozzle is attached to the pipe to form an .
anchors Both types of attachments are required to be analyzed by detailed

analysis method and documented in an ASME Code Stress Report. RilMmse-
Seetion 2 €11, 4.2 0 Ravad/T nfled

1 : L ) T LRG UT 3w Om
e attalt o & Leasad oo f h

w*u’ aWes ba Gt A

: t /! .
SRR ooy feanil
LL“‘(LM“- i }4.:‘% I T, -;—1_/\ = C!L €5 I’)Vl B L " <

~
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w15

. 3.6.2.1.4.2 Piping in Containment Penetration Areas (Cortinued)

was assured. When the piping beycnd the isvlation
valve is constructed in accordance wit: ANSI B3l.1l,
this exception may be applied provided the pipe is
either of seamless ronstruction with full radi-
ography of all circumferential welcs or all 'ongi-
tudinal and circumferential welds are fully

5‘. radiographed.

(3) The piping runs are strézicht.

(4) Welded attachments ;gt pipe supports or other purposes NER
Wars ; (dww | b . ) »
-a=g- avoided .xeepe—where detailed stress analyses or -k
tests were performed to demonstrate compliance with the

stress limits given in items (1) and (2).

. (5) The number of circumferential and longitudinal piping
welds and branch connections are minimized. Where
guard pipes are used, the enclosed portions of " iping are
of seamless construction and have no circumferential
welds unless specific provisions for access is made to
permit 100% inservice volumetric examination of all
welds.

(6) The length of these portions of pizing arc reduced to
the minimum length practical.

(7) The design of pipe anchors or restraints (- g., connec-
tions to containment penetrations and pipe whip
restraints) do not require welding directly to the outer
surface of the piping (e.g., flued integrally-forged
pipe fittings may be used) except where such welds are
1008 voclumetrically examinable in service and a

3.6-18 </



INSPECTABIL ITY OF WELOED FLUED HEAD DES(GN ON MAi:i STEAM LINE
CONTAINMENT PENETRATION

1-MTES
H

1SSUE:

The inspectability of welded flued head design on main steam line
contaircant penetration should be demonstrated via the following
activities:

1. Verify that the plant configuration allows adequate accessability

to the penetraticn to perform necessary inspections.

?. Determine if the penetration weld was ultrasonically examined
during manufacturing. If <o, repert on examination results.

3. Determine if additional details exist on the welded flued head

inspectability demonstrations performed at the Associated Pipe and

Engineering facility in 1976 and 1977 and documented in General
Electric Company Topical Report NEDO-23652, “Analysis on General

Electric Designed Welded Flued Head Fitting at Containment

Penetration Assembly and Provisions for Nondestructive Examinmation

of Flued K:ad Fitting to Prozess Pipe weld for BWR/6 Mark [II -

218, 238, 251 Plants”.

LRG-11 RESPCHSE:

The inssec:adility of the main steam containment penetration for LRG-II
plants with welded flued head design (1.e., Clinton and Perry) has been

verified as follows:

1. Main stean line containment penetrations arz readily accessible to

allow the performance of inspection activities. Clearancs around

the penetrations is sufficient to permit the usc of inspection

equipment. Insulation on the main steam line was designed to be

removable in the area of the welds.

MJA:1m/13K-1
1/25/42
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1-MTES (Page 2)

el

Main steam line flued head penetrations were ultrasonicall: ang
radiographically examined as part of their manufacturing process.
These examinations revealed no indications requiring repair.

In July 1976, Ce: - ~al Electric Company conducted .e feasidility
study of pulse-echo Jltrasonic tes:‘ng {UT) to assure ful volure
coverage of th: flued head attachment weld. This UT examinaticn
technique was repeated as a demonstration for utility,
architect-engineer and NRC representatives during July 1976 and
May 1977 at the Associated Pipe and Engineering facility in
Compton, California. The results of the demonstration are
documented ir the draft report WEDO-Z3652. N¢ additiomal
documentation on the demonstrations performed is available.

The main steam line penetration of River Bend Station are not of the
welded flued head design; they are forged.

WIA: Tm/13K-2
& 1/25/82
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QUESTION 17

The maximum stress range as calculated by the sum of Equation (9) and
(10) :~»uid conside  sustained loads, occasional loads and thermal
expansion. Have occasional loaas been included as per BTP MER 3-1?

RESPONSE

Yes, the occasional loads such as thrust from relief valve anc safzly
valve, flow transient, and earthquake have been incl ded as requirec by
NC-3652 ASME Section III.

FSH:pab/J12117 -12-
12/11/82



QUESTION 18

whenever two o~ more intermediate break lu::%tions are not selected based
upon the stress or usage factor limits, a total cf two intermeiate
locations should be selected based upon highest st-esi. P“rovide sssurances
that highest sti23s was the criteria used to select these intermediate
Tocations.

RESPONS™

For Class 1 piping pipe reak analysis procedure rec: ‘res ali intermediate
break locations to be postulated by highest stress method. The reasonable
basis referenced in Section 3.6.7 1.4.3 will be reivsed tc highest stress
basis.

FSH: pab/J12117 13-
12/11/82
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3.6.2.1.4.3 For ASME Code Section III Class 1 Pip.ag

Breaks are postulated to occur at the terminal ends* of the piping
run or branch run. In addition, breaks are assumed to occur at
any intermediate locacion between terminal ends where:
(1) The maximum stress range between any two loads (includ-
ing the zero load set) as calculated by Equation 10 of
NB-3653 for normal and upset plant conditions (including
ar operating basis earthquake) exceeds 2.4Sm but is not
greater than 3.0Sm and the cumulative usage factor is
greater than 0.1l.

(2) The calculated maximum scress range of Cquation 10
exceeds 3.0Sm and the stress ranges calculated by either
Equation 12 or 13 of NB-3653 exceed 2.4Sm or the cumu-
lative usage factor exceeds 0.1l.

In th2 event that twec or more :ntermediate locations cannot be
determined by stress or usage factor lir:its, a total of two
intermediate locations are identified on a reasonable basis** for
each piping run or Lianch run.

*Terminal ends are extremities of piping runs that connect to
s.iuctures, components, Oor pipe anchors tnat are assumeé in the
piping stress analysis to act as rigid constraints to piping
thermal expansion. A branch connection to a main piping run is a
terminal end for a branch run except when tha branch and main run
is modeled as a common piping system during =»e piping stress

analysis. )
: phack shress localiny . | "
**Reasonable vasis is MW M3
[ It ting—losationsr—andior. i)
((G—fimdhese—ghress—or—asagde—£act0r lOCAations.

Whare more than two such intermediate locations are possible,
using the application of the reasonable basis, those two loca-
tions possessing the greais.,t damage potential is used. A

break at each end of a fitting may be classified as two discrete
br+~ak locations where the stress analysis is sufficiently
detailed to differentiate stress at each postulated break.

3.6-20



ESTION 19

The paragraph labeled (1) indicates that brez«s are postuiated at ends
trat are lightly stressed. Please medify this paragraph to reflect a
more reasonable criteria.

RESPONSE

(1) Breaks are postulated to occur at terminal ends. In addition,

breaks are postulated at each location whe.,* the maximum stress ranges
calculated by tine sum cf Equati-ns 9 and 10 ot NC-3652 for normal and
upset plant cengitions (inclrdirg and operating basis earthquake) exceeds
0.8 (l.ca5HtSa). At least two intermediate L:ecak locations are postulated
based on highest stress criteria with the following ex:.<ations. Where

the maximum stress ranges of a straight run without fittings, welded
attachment, or valves does not exceed 0.8 (1.255h#Sa), at least one

intermediate break location is postulated based on highest stress criteria.

FSH:pab/J12117 14~
12/11/82
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Mmed7e

3.6.2.1.4.6 Piping in the Steam Tunnel and Seismic I terface
. Restraint (Continued)

The criteria applied to the main steam, feedwater and branch
piping outbcsrd of the containment isclation valves are as

Breaks are postu.ated to occur at terminal onds;vhcro the
maximum stress ranges calculated by the rum of Equations
9 and 10 of NC-365%z for normal and upset plant conditions
(including an operating basis earthquake) does not exceed
0.8 (1.25h + Sa). At least ame intermediate break loca-

t‘icn is postulatedbased oa Aighect Stress i bria YK e
i {tllywrng SrUpaml- 4

Breaks are postulated in high energy branch lines connec-
ted to the main steam and feedwater lines. All branch
lines are restrained to the extent necessary to protect
the containment isolation valves from arnv loadings, jet
impingement, pipe whip and other forces that conld

impair valve structural integrity and operabilicy.

w HEPLC

The criteria used to evaluate the seismic interface restraint
are as follows: '

(1) Mechanistic pipe breaks are considered everywhere along
the main steam ahd feedwater lines hetween the ocutbosrd
containment isolation valve and the seismic interface

restraint.

(2) Mechanistic pipe breaks are pocstulated at locations in
the main steam, feedwater and bLranch line piping where
stress limits and usage factor limits are exceeded. For
such postulated mechanistic breaks, the associated

. dynamic effects are evaluated including jet impingement,
{ pipe whip, flooding and pressurization.

3.6-21a “q




JESTI0N 20

No breaks are postulated at the RHR branch line connecting to the feedwater
line since this branch line is included in the piping dynamic analysis

for the feedwater line. What are the maximum stress ranges caiculated hy
the sum of Equations (9) ind (10) of NC-3652 for normal and upet plant
conditions and what is the cumulative usage factor at the intersection?

RESPONSE

The "aragraph labeled (4) of Saction 3.6.2.1.4.6 will be labeled as (3)
and moved to the section under the criteria applied to the main steam,
feedwater and branch piping outboard of the containment isolation

valves. It will also be revised to read as follows: breaks for RHR
branch line are postulated according to the requiresments of paragraph (1)
Terminal end is nc* considered at the RHR branch line connecting to the
feed water line b.cause it is inc.uded ir the piping dynamic analysis of
the feed water line.

FSH:pab/J12117 -15
12/11/82
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{ 6.2.1.4.6 >fiping in ti'e Steam Tunnel and Seismic Interface

@

®

3.6.2.1.5

(3)

7

(2)

Restraint (Continued)

1f applicatior of steps (1) and (2) does not result in
msostulating a mechanistic pipe break, 'n intermediate
‘non-mechanistic) break is postulatec. The steam tunnel
is designed to withstand only the environmental effects

of the intermediate (non-mechanistic) break (i.e., h4€ﬂ5
pressure an? temperature). > W"‘”h(’.fﬁl:w

S e
at

No breaky are pcstulaéid e RHR branch ljifie ¢ anegt-
ing to fhe feadwater line/since this branch line 1’//7t

included in the piping dynamic analysis for the feedwater

line.

- T 2cvicE AT PER REIJVIE 20

rocations of Postulated Pipe Cracks

Through-wall leakage cracks are postusated at those
locations that demonstrate the adequacy of separation
or other means of protections from required structures,
systems, and components.

Through-wall leakage cracks are postulated in moderate-
energy fluid system piping located within structures and
compartments containing essential systems and components
(except where exempted by item (3) follewing). The
cracks are postulated to occur individually at locations
appropriate to‘form the basis for providing required
protection from the hazards of environmental conditions
from fluid spraying and flooding. See Section 3.4 for
the internal flooding effects analysis.

3.6-21b




QUESTION 22

Please provide a list of all instances where crack propagation times or
full area break opening times in excess of one millisec I .sre used.
Also Tist and justify any ‘ocations where iess than ful . =reak areas have
been assumed.

RESPONSE

The response %c this request is provided in revised Section 3.6.2.2.1.

FSH: pab/J12117 o | o
12/11/82
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I
3.6.2.2.) Analytical Methods to Define Blowdown Forcing Punctions
. (Cont}nuod)

The criteria that are used for calculation of fluid blowdown
forcing functions include:

(1) Circumferential breaks are assumed to result in pipe
severance and separation amounting to at least a one-
. diameter lateral displacement of the ruptured piping

—

sections W@W*p&w.

| ‘(\\

MeB
2|

(2) The dynamic force of the jet dischagzge at the breix
location is based on the €ffectiwe cross-sectional flow
area of the pipe and on :cc-é;lcnlatod fluid pressure as
modified by an analytically- or cxpcrmntally-dcnmin-d

' thrust coot!iiww ~/\
Mbno restrictions, flow limiters, posi-
tive pump-controlled flow, and the absence of energy

reservoirs are taken into account, as applicable, in the ‘
reduction of jet discharge.

\&’M‘r Ara. qn'uu.,J 7‘. 4’#4. ft//(ru A-.;)‘a(?‘i 440«}
(3) Y A" rise time not exceeding one millisecond 1§ used for

A
the initial pulse unless-loigesr—oFaek—propegativn tImes

- - -~ .

Blowdown forcing functions are determined b’ either of the two
following methods:

(1) The predicted blowdown forces on pipes fed by a pressvre
vessel are described by transien® and steady-state

3.6-26



QUESTION 22

On Page 3.6-27, Paragraph (b), clarify when reflections at bends and
elbows will be assumed.

RESPONSE

No reflections at bends and elbows are assumed. Wave reflections will
occur at the break end, and the pressure vessel until & standby flow
condition is established. Vessel and free-space conditions are used as
secondary conditions. The pipe is modeled as a straight, uniform piping
fixed at one end and cubjected to a time-dependent thrust force at the
other end. The pipe-bending-moment-deflection {or rotation) relationsv\®
used for these locatios is obtained from a static nonlinear cantilever -
beam analysis. Further clarification is also provided in revised Sectior
& 0.5.2.3.

FSH: pab/J12117 -17-
12/11/82 £/
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3.2.+ Analytical Methods to Define Blowdown Forcing Functions
" (Continued)

forcing functions. Simply, they are as follows:

(a)

(b?

(e)

The transient forcing functions at points along the
pipe result from the propagation of waves (wave
thrust) along the pipe and from the re.ction force
due to the momentum of the fluid leaving the end of
the pipe (blowdown thrust).

The waves cause various sections of the pipe to be
loaded with time-dependent forces. It is assumed
that the pipe is one-dimersional in that there is no
attenuation or reflection of the pressure waves at
bends, elbows, and the like. Fcllowing the rupture,
a decompression wave is assumed to travel from the
break it a speei equal to the local speed of sound

within the fluid. Wave reflections will occur at |, =p

the break end, changesin-disaction-of pipiregs—and B2

the-—pressuse-—vessel i itii-a-steady—fiow-—condition-
bompecebl-ishedy Vessel and free-space condi:ions
are used as boundary conditions. The blowdown
thrust causes a reaction force perpendicular to
the pipe break.

The initial blowdowri force on the pipe is taken as
the sum of the wave and blowdown thrusts and _.s
equal to the vessel pressure (PO) times the break
area (A). After the initial decompression period
(i.e., the time it takes for a wave to reach the
first change in direction), the force is assumed
to drop off to_the value of the blowdown thrust

— e —

(i.e77 0.7 P_A).
\ (=]

———

3.6-27
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QUESTION 23

A thrust coefficient of 0.7 was used which is less than 1.26 as specified
in Standard Review Plan 3.6.2. Please provide justification for this
lower value.

RESPONSE

The response to this request is provided in revised Section 3.6.2.2.1.

FSH: pab/J12117 -18-
12/11/82
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2.6.2.2.1 Analytica) Mcthods to Define Blowdown Forcing Functions -
‘ (Continuey) .

forcing functions. Simply, they are as follows:

(a) The transient forcing functions at points along the
pipe result from the propagation of waves (wave
thrust) along the pipe and from the reaction force

‘ due o the momentum of the fluid leaving the end of
the pipe (blowdown thrust).

(b) The waves cause various sections of the pipe to be
loaded with time-dependen’ forces. It is assumecd
that the pipe is one-dimensional in that there is no
attenuation or reflection of the pressure waves at
bends, elbows, and the like. Pollowing the rupture,
a Jdecompression wave is assumed to travel from the

. break at a speed equal to the local speed of scund MTR
within the fluid. Wwave reflecticas will occur at
the break end, qlepesZim ATracdtion—of pighuy—and | 2%
the-pressure-—vessel-until-a-rteady flow-condition,
+s-astablaehed . Vessel and free-space conditions
are used as boundary conditicns. The blowdown
thrust calses a reaction force perpendicular to
the pipe break.

y (¢) The initial blowdown fcrce on the pipe is taken as ;
E ] the sum of the wave and blowdown thrusts and is
ejual to the vessel pressure (Po) times the break
area (A). After the initial decomp:iession per.iod
{i.e., the time it takes for a wave to reach the
first change in direction), the force is assumed
to drop off to the value of tne blowdown thrust 423
(i.e., 0.7 PQA, - 7‘.‘: ﬂn:* L-ﬂ:vc.f of 0.0 ue & Foute bod !
A :'AA.,'/.. .ua.’) /4/4-& &--}r:: u.‘"( ?"..n 7’774-. ""7"} 1-./ Les}n /;u.c/, '
C./ﬁ/afAJ F’H") 71,.'. ot ple. <4 A 4 1‘/4.“ re nra.f; < C‘l.a/f‘../%éﬂ"ﬁcf;q‘
'f o9 D% 7""" (anbadmast [2ad) af He mf(.,-,.-‘- Chied wy Jater y;,.;//.4./ Lo
Apnatie Anadeis. 3.6-27 f

I



ESTION 24

Page 3.6-36, paragraph (7). Staadard Review Plan 3.5.2 does not allow

the use of a _et expansicn zone for saturated or subcooled water blowdown.

Justify this discrepancy as evident in Figure 3.6-4.

RESPONSE

The response to thi- request is provided ir revisec Section 3.€£.2.3.1.

FSH: pab/J12117 =13
12/11/82



&
..2.3.1

(6)

(7)
£

(8)

(9)

GESSAR II 22A7007
238 NUCLEAR ISLAND Rev. 4

;ﬁ ’u"}

Jet Impingement Analyses and Effects on Safety-Related ]
Components (Continued)

The jet impingement force is equal to the steady-state
value of the fluid blowdown force calculated by the
methods described in Subsection 3.6.2.2.1.

The distance of jet travel is divided into two or three
regions. Region 1 (Figure 3.6-4) extends from the break
to the asymptotic area. Within this region the discharg-
ing fluid flashes and undergoes expansion from the break
area pressure to the atmospheric pressure. In Region 2
the jet remains at a constant diareter. For partial~-
separation circumferential breaks, the area increases as
the jet expands; therefore, it is assumed that Region 3
never occurs. In Region 3 (except partial-separation
circumferential breaks), interaction with the surrounding
environment is assumed to start and the jet expands at a
half angle of 10°. ( W#a) Jises, Figwas .-« a adc) | MEQ

6 '#4 A2

uoad¥__has_dcao%eped-u—simpte;analxiisf1 ngeﬁhgor esti-
mating the asymptog}g_jet area fofsoieiﬁ;dssiurated ‘
-

ASSumar & Gas I araa . - )
water - i For fluids !

discharging from a break which are below the saturation
temperature at the corresponding room pressure or have a
pressure at the break area equal to' the room pressure,

the insiad free expansion does not occur. Im—these

oaooe,"zho-éot—een—be—assumed—ee—exptnd—at—a—to‘—hzrf
wres—3ITH-daandcr

The distance downstream from the break where the asymp-
totic area is reached (Region 1) has been found by Moocdy
(for circumferential and longitudinal breaks) to be
approximately equal to five pipe diameters. Assuming a
linear expansion from the break area to the asymptotic

3.6-36 s



QUESTION 25

Pages 3.6-47 and 48. Provide assurances that in no instances does the
value of strain exceed that associated with 50% of the ultimate uniform
strain energy absorption capacity as determined by dynamic testing at
loading rates within 50X of the specified design loading rate as required
by Standard Review Plan 3.6.2.

RESPONSE

The response of this recuest is provided in the revised Section 3.6.2.3.3.
ﬁr‘ rJIfAJ& w 4/;).,1“/‘4. )"{4 Caa.j‘.g,‘m-, of //L ?4@/;;4
deS:;& /oru/;a) yalte Al '4}1..'744 A/ ka $.6.3% .

FSH: pab/J12117 =20~
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.4.2.3.3 Loading combinations and Design Criteria for Pipe Whip .

festraints (Continued)

_pnitorm strain for all materials which will
be used for Type I components.

e DaJifhci
/
Dy—amic material unchanxcal gzopnzttcs - Thc MEB
selected oxhxbris tauulc impact HWS

properties w tsh‘\\’ not less than 70% of the
static p:;stnt clcnqi!tcn or 30% of the
statically determined minimum total energy

rption. S~
// \.

‘/

(2) Type II restraints (e.g., clevises, brackets, pins)

(a)

(b)

Materials
Material selection conforms to:

1. AST™ Specifications including consideration
for brittle fracture control, or '

- ASME Code Section IIl, Subsection NF, B&PV
Code if applicable. )

Inspection
Inspection conforms to:-

1. ASME/ASTM requirements Or process qualification
and finished part surface inspection per ASTM

methods, Or

2.  ASME Code Section III, Subsection NF, B&PV
Code if applicable.

3.6-48

Ta
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‘ QUESTION 26

Provide details of the seismic guides referred to in parag-aph (5) on
page 3.6-52.

RESPONSE

q AD:JLa:/AJ ﬁ/mu):? ’f ﬂn. SR/ 5smc ?uid:s ara
in'.p/"/"" C F Brana S“/_.‘/Cuf..., %00 =09 Jumef

heya awaww/ L’, 7"},’& ~NEeC <,‘— 7'7{4\ M ES d—rqfi‘
SER melas.




QUESTION 27

Standard Review Plan requires the review of sketches showing the locations
of the postulated pipe ruptures, including identification of longitudinal
and circumferential breaks, structural barriers, if any, restraint
locations, and the constrained directions in each restraint. Alsc to be
reviewed are the data developed to select postulated break locations
including, for each point, the calculated strecs intensity, the calculated
cumulative age factor, and the calculated primary plus secondary stress
range. Prcide these sketches and data in the FSAR.

RESPONSE_(27+4)

As noted in the 3/32/81 GESSAR FDA submittal letter (Sherwood to Denton),
one of the NRC concerns regarding FDAs includes anti-trust considerations.
The issue is the potential problem as whether the level of detail required
by the staff during the FDA review will dictate the use of particular
equipment vendors in CO/OL applications that reference the FDA. This is
of primary concern particularly in the "buy" area which is mostly outside
the NSSS. General Electric has elected to be responsive to anti-trust
concerns by identifying specific quantities as "Applicant to Supply" for
those quantities which are equipment vendor dependent.

Further, General Electric has also elected to have the hydrodynamic loads
handled on a site specific basis. Thus, even if there anti-trust was not
a issue, many of the equipment and piping quantities would not be available
generally and these quantities wculd have to be supplied by the applicant.

In summary, the sketches and data requested by Question 27 and tha
information requested by Question 42 cannot be supplied at this time, and
must be supplied by the Applicant in his FSAR. This will be included in
S5ection 1.9 as an interface requirement.

FSH: pab/.)12117
12/11/82



UESTION 28

Breaks in non-nuclear high energy piping not seismically analyzed (nor
qualified) should be postulated at those locations which produce the
greatest effect on an essential component or structure irrespective of
the fact that the high stress or fitting criteria micht not require that
the break be postulated. Provide assurance that the above criteria has

been met.

RESPONSE

e pARAGRAPH 3.6 .2.1.%. 5 Nl 8E REVSED At Folows .
8.2, 1.8.9 2R ANS: RB3..1 PRING
RREAl s ARE POSTULATERS AT pHe FollowinG locaTions /A
EACH PIPE RuN 0O BRANCHN RUMN |
() AT TenmiNAlL ENBS oF THe Run tF LoCATED, AL JACEANT
. o _THE PLRATECTIVE STRUCTURE
R) AT £acH (NTERMEDIATE PIpE BTTING K WELDED ATTACHMENT, A%E

VALVE (f THE PIpING 15 NOT SE/SsMicAl. y ANALYZED ,
B) FoR SEISMICALY AKMLIRED PIPING | INTERMAEDIATE Beesks ARE.
POSTULATED BAIED OMN THE SANE RTER/A DEOIFIED IN HeaGrapH

3.6.2.1.4.4, .

CHANGE THE EXIITING pARAGRGDH 3.6 .2 /.4 .4 7o A AEA/
‘ asusmreR 3.6-2.1.94.7 .

ADDO A New 2.6.2.1,. 4.6 paRAGeAPH .
2£.2./.4.46 Aplcanle 70 3.6.2./.4.3,36.2.1.4.4 , av>

3.4.2./1.4.5

FSH:pab/J12117 -23-
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3.6.2.1.4.4 For ASME Code Section III Class 2 and 3 Piping

Breaks are postulated to occur at terminal ends of the piping run
or branch run. In addition, breaks are assumed to occur at any
intermediate location between terminal ends where the maximum
stress ranges calculated by the sum of Equations 9 and 10 of
NC/ND-13652 for normal and upset plant conditons (including an
operating basis earthquake) exceeds 0.3 (125h + SA).

1f +wo or more intermediate locations cannot be determined by
stress limits, a total of two intermediate locatinns are identified
cn a reasonable basis for each piping run or branch run.

3.6.2.1.4.5 For ANSI B3l.1 Piping
Ehikgﬁ,htii_éuggilgglf i s

CRT =
:CEA-' e = # 2

3.6.2.1.4,}' Piping in the Steam Tunnel and Seismic Interface
Restraint

As described in Subsection 3.8.4.1.2, a seismic interface restraint
is provided for both the feedwater and main ste: «lines. The
restraint is located in the steam tunnel between the shutolf valve
(in the main steam and feedwater lines) and the Auxiliary Building/
Turbine Building interface (Figure 1.2-9). The seismic interface
restraint serves as a guide for the main steam and feedwater lines
and provides two-dimensional lateral restraint and moment-. arrying
capability. The seismic interface restraint provides a seismic
category transitional point between the Seismic Category I steam
and feedwater piping in the Auxiliary Building and the portions of
these ripes in the Turbine Building which are not designed to
Seismic Category I (see Figure 3.2-1).

3.6-21

1
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If a structure separates 3 high energy line from an essential

component, m separating structure &t’é—d be designed to

withstand the consequences of tlie pipe break in the

high-energy line which produces the grea:zst enffe*ct at the
*2r2 M T on

structure irrespective of the fact that thé abewe criteria

might not require sucli a break location to be postulated.
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(..., _ requirements. No-gdamage was assumed to occur due to jet g
P inpingemn:f Wche imp:.ngemcnt: force becomes neg- &M
ligible bcyond 30 feet. :
Llﬁg‘k e A 3o FedT VALY
by Fak PP BReEAK 70 BSSire ACRAwWAr
y e YA :
29 % ., GSR A wWHIPPNG AP, ASsukawce TURBT Bo ruEr , -
2 gl e WCrN il F” PNE 4 Tlme oF  SPECHTIC PuAanT
RePre sewv THE NAxmem FRCE L& ‘s poptipio,

(3) Essential syrtems, components, and eguipient at a

distarce less than 30 feet from any high-energy piping
l"’ were evaliated to see Lf qamage could uccur to more than
g cne essential division, preventing safe shutdown of the
plant. If damage occurred to only cne division of a
redundant system, the requirement fcr redundant separa-
tion was met. Cther redundant divisicns are 2vailable
for safe shutdown of the plant and no further evaluation
was performed.

(4) If damage could occur to more than one division of a
-" redundant essential system within 30 ft of any high
energy piping, other protection in the form of barriers,
shields, or embedments was used. These method of pro-
tection are discussed in Subsectian 3.6.1.3.2.3.

Due to the complexities of several divisions being adjacent to

high-energy lines in the drywell and steam tunnel, the require-

ments for separation could not be evaluated using these simplify-

i’. ing assumptions. For these areas, specific break locations were
determined in accordance with Paragraph 3.6.2.1.4.3. 1f spatial

‘scparanon requirements (distance and/or arrangement to prevent
damage) were not met based on the evaluation of specific breaks,
barriers, enclosures, shields, or restraints was necessary. These
methods of protection are discussed in Subsections 3.6.1.3.2.3 and
3.6.1.3.2.4.

3.6-9
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.3.6.2.3.2.2 Pipe Displacement Effects on Safety-Related Structures,
Other Systems, and Components (Continued)

pipe. Otherwise, the impacted pipe is assumed to be
ruptured.

(3) If the whinping pipe impacts other compunents (valve
actuators, cable trays, conduits, etc.), it is assumed

. that the impacted component is unavailable to mitigate
A&¢A ) the consequences of the pipe break event.
TNSERPT
3.6.2.3.3 Loading Combinations and Design Criteria for Pipe Whip
Restraints

Pipe whip restraints, as differentiated from piping supports, are
designed to function and carry load for an extremely low-probability
gross failure in a piping system carrying high-energy fluid. The
piping integrity does not usually depend on the pipe whip
‘estraints for any loading combination. When the piping integrity
is lost because of a postulated bre#k, the pipe whip restraint acts
to limit the movement of the broken pipe to an acceptable distance.
The pipe whip restraints (i.e., those devices which serve only to .
control the movement of a ruptured pipe following gross failure)
will be subjected to once-in-a-lifetime locading. For the purpose
of design, the pipe break is considered to be a faulted plant con-
dition and the pipe, its restraints, and structure to which the
restraint is attached are analyzed and designed accordingly.

Q’hc pipe whip restraints utilize energy absorbing U-rods to atten-
uate the kinetic energy of a ruptured pipe. A typical pipe whip
restraint is shown in Figure 3.6-7. The principle feature of these
restraints is that they are installed with several inches of
annular clearance between them and the process pipe. This allows
for installation of normal piping insulation and unrestricted pipe
thermal movements. Select critical locations inside primary con-

ainment are also monitored during hot functional testing to pro-
vide verification of adequate clearances prior to plant r_.eration.

3.6-44
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QUESTION 29

Discuss how pipe whip and jet impingement effects were determined for
those postulated breaks in high energy piping that are not restrained
(unrestrained whipping).

RESPONSE

For breaxs in unrestrained high energy piping, barriers will be designec

to withstand pipe whip and or jet impingement.

We will revise Section 3.6.2.3.2.2 anc Section 3G.1 ir Appendix 3G as
shown attached.

FSH:pab/J12117
12/11/82
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- APPENDIX 3G
? . PIPE FAILURE ANALYSES

’

3G.1 GENERAL . 4 .

This appendfi; describer the specific hzqh-enorgy p:.po-tailuro {Mﬁ@

Pl WP or ey

Qa “$vom
pto:cct;an provided go sae;sty the :equx.rmnt.s of Subsec- 'rm

tion 3.6. l. 1t demonstrates that the essential systems, corpo-
6, nents, and equipment are not adversely affected by pipe breaks :o‘
' an extent that would impair the ability to shut down the¢ plant or,

mitigate the consequences of the postulated pipe failure. l

The effects of spraying and flooding as a result of breaks or
cracks are discussed in Subsection 3.4.1.1.

For a detailed discussion of break and crack locations and types,

— break exclusion areas (no break zones), guard pipes, and whip
(,.‘ restraints, refer to Subsection 3.6.2.

\Q.

3G.1-1/3G.1=-2



QUESTION 30

Provide assurance that the tip deflection of a restrained whipping pipe

will not adversely affect nearby safety-related components from performing
their safety-related function.

RESPONSE

Responss— ey

TAe as poisa + s n;.usz‘* do prvided o Ha
raviisd mrelion 3.6 23 32 ;.‘vlh i H2 Quatas
#29.

FSH:pab/J12117 =30
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QUESTION 31

Provide the loads, '~ad combinations, and stress limits that were used in
the design of pipe rupture restraints. Include a discussion of the
desing methods applicable to the auxiliary steel used to support the pipe
rupture restraint. Provide assurance that the pipe rupture restraint and
supporting structure cannot fail during a seismic event.

RESPONSE

The loads, load combinations and stress iimits for the design of pipe
rupture restraint are covered in paragraph 3.6.2.3.3. The cesign mechod
for structural steel used to suppo~t pipe rupture restraing is covered in
paragraph 3.8.4.3.2.1 and 3.8.4.3.2.3. The pipe rupture restraint and
supporting structures are designed to withstand the combinaticn of pipe
rupture and seismic loads.

FSH:pab/J12117 =26~
12/11/82



QUESTION 32

Provide the design criteria used for pipe rupture restraints that also
support piping.

RESPONSE

No pipe rupture restraint is used to support piping er:ept for SIRS which
1s designed to AISC Code.

The governing design loads for the SIRS is pipe rupture loads, or pige
support loads are negligible.

FSH:pab/J12117 -27-
12/11/82



QUESTION 33

Provide the basis for assuring that the feedwater isolation check valves
can perform its function following a postulated pipe break of the feedwater
Tine outsiue conlainment.

RESPONSE

The design criteria for the feedwater pipelines in the steam tunnel

assures that the structural integrity is maintained. The maximum stress
occurring between the two .solation check valves is limited to 2.25 Sa.

The restraint for a postulated pipe break outside containment is located

so that a plastic hinge is not produced, assuring the desired action of

the check valve can cccur. The design specificiation identifies these
checks as isolation valves and requires the supplier to provide operability
assurance to be verified by testing. These valves are specified to be
selected for non-slam characteristics. The leak integrity of the check
valves shall be demonstrated by test on analysis under most sever operating
transient conditions}. The valve specification requires the feedwater
check valves to be ANSI Class 900, tilting disc.

The tiltiny disc check valve is designed to close as quickly as possible
to minimize the slamming that is caused when the high velocity reverse
flow is allowed to build up befor« the completion of closing. The disc
begins to close before the flow reverses and has completed the closing
before the velo-ity has built up to a dangerous level.

FSH: pab/J12117 -28- T
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QUESTION 34

3.7.3.5.1 - what is the significance of this seétion?

RESPONSE

The static analysis method to be used is provided in Subsection
3.7.3.8.1.5 as indicated on revised page 3.7-40 The remainder of
Subsection 3.7.3.5.1 is deleted. Figure 3.7-31 is also deieted.

FSH:pab/J12117 -29-
12/11/82
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QUESTION 35

3.7.3.8.1.7 - Provide a list of all instances where the first footnote
applies.

RESPONSE

GESSAR II presents criteria to be used, actual analysis is to be
presented by applicant. Therefore the list of piping subsystems for
which the footnote applies is to be provided by applicant. The footnote
has been revised to reflect that it is to be criteria, rather than imply
that it has already been used.

"SH:pab/J12117 -30-
1£/11/82
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3.7.3.8.1.7 Damping Ratic (Continued)

Damping Ratio Safe Shutdcwn
. Operating Basis Earthquake
522223225 Earthquake (Percentace)

Large* diameter 2iping
systems (pipe diameter
greater than 12 in.) ! ave
Small diameter piping
systems (diameter equal
to or less than 12 in.) b 2

3.7.3.8.1.8 Effect of Differential Building Mcovements

In most cases, piping subsystems are anchored and restrained to
floors and walls of buildings that may have differential movements
during a seismic event. The Dovements may range from insignifi-
cant differential displacements between rigid walls cf a commen
bullding at low elevations to relatively large displacements
between separate buildings at a high seismicity site.

Differential evipcint or restraint deflections cause forces and
moments to be induced into the piping system. The stress . us

*If the piping subsystem consists of cnly one or twe spans with

' “ie,
little structural damping,,.vilues for small diameter Piping .are
Lsad

**Conservatively changed from 3% to 2%, since 3% damping response
curves are not available.

3.7-55
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QUESTION 36

The number of bolt up and unbolt events is listed in Table 3.9-1 as 40
each. This is a reduction from about 120 listed in past FSARs by GE.
Explain the reason for this reduction in the number of cycles considered
for these events.

RESPONSE

a;/u-l
This quotation was withdrawn and GE to clarify it with revised notes on
Table 3.9-1. A

FSH:pab/J12117 -31*
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vable 3.9-1
PLANT EVENTS

A. Plant Operating Events

Bolt Up1

Design Hydrostatic Test

a. Leak Checks at 400 psic prior to
power operation, 3 cycles/startup

Startup (100°F/hr Heatup Rate)?

Daily Reduction to 75% Powerl

Weekly Reduction 50% Powerl

Control Rod Pattern Changel

Loss of Feedwater Heaters

Scram:

a. Turbine Generator Trip, Feedwater
On, Isolation Valves Stay Open, and

Other Scrams

b. Loss of Feedwater Pumps} Isclation
Valves Closed

¢. Turbine Bypass, Single Sifety or
Relief Valve Blowdown

Reduction to 0% Power, Hot Standby,
Shutdown 100°F/hr Cooldown Rate)?

Unboltl

a. Reactor Overpressure with Delayed
Scram, Feedwater Stays On, Isolation
Valves Stay Open

b. Avtomatic Blowdown

3.9-129

22A7007
Rev. 0
r
#*3°
Operating No. of
Condition? Events
1o |NT
Normal 40 316
Testing 40
Normal 260
Normal 10,000
Normal 2,000
Normal 400
Upset 80
Upset 220
Upset 28
Upset 8
Upset 252
MER
Normal 40!°! ’
’ij
Emergency 13
Emergency 13

.
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Table 3.3-1 P
PLANT EVENTS (Continued)
NOTES:

1. Applies to reactor pressure vessel only.

Laad '

2. Bulk av:rage vessel coolant temperature change in any l-hour
periocd.

3. The annual encounter probabilitf of a single event is <10-2
for an emergency event, and <10-4 for a faulted event.

4. One OBE event includes 10 maximum load or stress cycles.

5. One stress or load reversal cycle of maximum amplituce.

6. Applicable to main steam giping system only.

7. The number of structural feedback vibratory load cycles on
the reactor vessel and internal components is 13,200 cycles
of varying amplitude during the 220 events of safety/relief
valve actuation. The main steam and recirculation piping
system use 660 full range cycles and.880 half range cycles,
which are comparable in effect to 13,200 cycles of varying
magnitude. The main steam piping system uses 5460 cycles to
include additicnal effects of acoustic wave propagation in
steam during the actuations.

8. Table 3.9-2 shows the evaluation basis combinations of these
dynamic lcadings.

9. The ASME Ccde Section II service limits of Levels A, 8, C, D,
or testing apply to .1ese normal, upset, emergency, faulted,
and testing operating conditions, respectively.

10
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QUESTION 37

Verify whether the alternate shutdown cooling mode has been considered in
the design of the SRV discharging piping. Specifically, address the
capability of the spring hangers to accommodate the additional weight of

water.

RESPONSE

The response to this request is provided in revised Section 5.2.2.4.1
(see attached page 5.2-19 for proper insert).

FSH:pab/J12117 -32-
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5.2.2.4.1 Description (Continued)

Category I. SRV discharge line piping from the SRV to the
suppression pool consists of two parts. The first is attached
at one end to the safety/relief valve and at its other end to

a pipe anchor; and the main steam piping, including this portion
of the safety/relief valve discharge piping, is analyzed as a
complete system. The second part of the SRV discharge piping
extends from the archor to the suppression pool. Because of the
upstream anchor on this part of the line, it is physically
decoupled from the main steam header and is therefore analyzed
as a separate piping system.

As a part of the preoperational and startup testing of the main
steamlines, movement of the safety/relief valve discharge lines
vvill be monitored.

-

The SRV discharge piping is designed to limit valve outlet pres-
sure to approximately 40 percent of maximum valve inlet pressure
with the valve 'wide open. Water in the line more than a few feet
above suppression pool water level would cause excessive pressure
at the valve discharge when the valve is again opened. For this
reason, two vacuum relief valves are provided on each SRV
discharge line to prevent drawing an excessive amount of water
into the line as a result of steam condensation following
termination of relief operation. The safety/relief valves are
located on the main steamline piping rather than on the reactor
vessel top head, primarily to simplify the discharge piping to
the pool and to avoid the necessity of having to remove sections
of this piping when the reactor head is removed for refueling.

In addition, valves located on the steamlines are more accessible
during a shutdown for valve maintenance.

The nuclear pressure-relief system automatically depressurizes
the nuclear system sufficiently to permit the LPCI and LPCS

5.2=19
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QUESTION 38 +38A

Standard Review Plan 3.9.1 requires that tor each transient loading
condition or combination, an acceptable ASME Code service limit has been
specified; i.e., Design, Level A, Level B, Level C, or Level D. Update
Tabie 3.9-1 to show conformance with these service iimits.

RESPONSE

The response of this request is providec in the revised Table 3.9-1. The
resporse to GE's position on the 10 cycles/events (38a) used in ORE (item
15 of Table 3.9-1) is given in the attached reference document,S
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238 NUCLEAR ISLAND
AL
M
Table 3.9-1 o b g
PLANT EVENTS A ?

22A7007
Rav. 0

: RSM& Cuoy™
A. Plant Operating Events g.muce (,m.

‘Hm o. of
\Condition?! Events
—_—— —_
Bolt Upl SNaczal A 40
Design Hydrostatic Test Testinc 40
a. Leak Checks at 400 psig pricr to
power operation, 1l cycles/startup
Startup (100°F/hr Heatup Rate;? Normai- Ao 260
Daily Reduction to 75% Poverl Nesmal A 10,000
Weekly Reduction 50% Powerl -Hesmal A 2,000
Control Rod Pattern Changel Normal A 404
Loss of Feedwater Heaters Lpsec 80
Scram:
a. Turbine Generator Trip, Feedwater oz 220
On, Isolation Valves Stay Open, and
Other Scrams
b. Loss of Feedwater Pumps, Isclation s 28
Valves Closed
c. Turbine Bypass, Single Safety or Upsee—L3 -
Relief Valve Blowdown
Reduction to 0% Power, Hot Standby, —Upses-Q 252
Shutdown 100°F/hr Cooldown Rate)?
Unbolel Nezmal A 40
Scram:
a. Reactor Overpressure with Delayed Emergency C 1
Scram; Feedwater Stays On, Isolatisn
Valves Stay Open
C .
b. Automatic Blowdown Emesgancy 13

At ——



GESSAR II
238 NUCLEAR ISLAND

: Table 3.9-1
‘ PLANT EVENTS (Continued)

12. Improper Start of Cald Recirculation
Loop

13, Sudden Start of Pump in Cold Recircula-
tion Loop

Improper Pump Startup afssr Hot Scanddby
with Reactor Drais Shus off

8. Dynamic Loading Events?

15. Operating Basis Earthguake (O2E)4
at Event 8a Pressure Peak

16. Safe Shutdown Earthquake (2SE)S at
Rated Power Operating Conditions

17. Turbine Stop Valve Closure (TSV)6
During Event B8a

18, Safety Relief Valve Actuation (One, All
Or Automatic Depressurization System)
Puring Event 8a
19. Pipe Rupture Accident
Small Break Accident
‘ Intermediate Break Accident

Large Break Accident

3.9-130

22A7007
Rev. 0

“%y

ASMF Cuoe

U‘C(r' et [

Cperating

Conditicn?d

S g 13
< 3
ErergenTy 1
<
Scwrrger—T 13
Cperating Cyclas/
Condition? Evenss
B
e & 10 J
Cycles s
P
S - 13 Cycls
e
~Hoset 660
Cycles
B
~SpseET 220 o
Events
v
e 13 .
D
Faaread 13
©
Fauieed 13

Jo
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Table 3.9-1 1
PLANT EVENTS (Continued) MEN 1{3

NOTES:

Applies to reactor pressure vessel only.

Bulk average vessel coolant temperature change in any l-hour
period.

The annual encounter probability of a single event is <10-2
for an exazsemew avant, and ~<10-4 for a fvuited even=.
beve] C L oval )

One CBE event includes 10 maximum load or streds cvclies.
One stress or load reversal cycle of maximum amplituza.
Applicable to main steam piping svstem only.

The number of structural feedback vibratory load cycles on
the reactor vessel and intsrnal components is 13,200 cycles
of varying amplitude during the 220 events of safety/relief
valve actuation. The main steam and recirculation piping
system use 660 full range cycles and 880 half range cycles,
which are comparable in effect to 13,200 cycles of varying
magnitude. The main steam piping system uses 5460 cycles to
include additicnal effects of acoustic wave propagatiocn in
steam during the actuations.

Table 3.9-2 shows the evaluation basis combinations of these
dynamic loadings.

The ASME Code écction.II service limits of Levels A, B8, C, D,!

Or testing apply to these normal, upset, emergency, faul:ed.//
and testing operating conditions, respectively. P

3.9-131/2.9-132

’/
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0B STRESS CYCLES USED FOR NSSS MECHANICAL EQUIPMENT DESIGN 38 a)

i 1SSUE: MEB #3pa)

The RPV and internals fatigue evaluation is based on 10 peak Operating
Basis Earthquakes (0BE) cycles. The Standard Review Plan (SRP) requires
the evaluation to include contributions from S OBE's with 10 cycles
sach. Justify this deviation from the SRP.

‘ LRG II RESPONSE:

References: 1) Letter, R, Bosnak (NRC) to R. Artigas (GE), subject,
“Number of OBE Fatigue Cycles in BWR NSSS Design,
dated December 2, 1981
2) Letter, R. Artigas (GE) to R. Bosnak (NRC), same
subject, dated December 3, 1981

The fatigue contridution of the OBE stress cycles, to the total fatigue
usage, is small. Consideration of more than 10 peak accumulated cycles
would not significantly reduce the margin. This {s documented in

’ Reference 2 in response to an NRC request in Raference 1.

In addition, GE has performed studies, as documented in Reference -
that show a plant would expect to experience less than 10 egquivalent
peak OBE cycles during fts lifetime. Th.rifon. the GE fatigue
evaluation of the RPV and internals with 10 peak OBE cycles is con=
servative and appropriate.

MIA: rf:csc/118A24

2
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; 5 UNITED STATES
ine o2 NUCLEAR REGULATORY COMMISSION 28 <)
L 3 WASHINGTON, O. C. 20588
Wiy P s~
- toat v
R
February 18, 1982 ‘Ctlvsb

Mr. R, Artigas, Manager .
BWR Projects Licensing &Mn%
Nuclear Safety & Licensing Operation

General Electric Company

175 Curtner Avenue

San Jose, California 95125

References:. 1) Letter from R. Artigas to R. Bosnak dated
September 17, 1981,
2) Letter from R. Bosnak to R. Artigas dated
December 2, 1981,
3) Letter from R, Artigas to R. Bosnak dated
December 3, 1981,

Dear r, Artigas:

In Reference 1, General Electric documented its presentation given to the NRC
at the GE Bethesda offices on September 15, 1981. The GE presentation provided
the basis for using 10 peak O0BE cycles for the seismic fatigue design of BWR
NSSS components. In Reference 2, we responded to the GE presentation and
September 17, 1981 letter and provided a justifiable framework to resslve the
use of 10 0BE cycles for all BWR plants undergoing OL review. Subseguently,

in Reference 3, GE provided 1) a response spectra comparison and 2) plant-
specific results which show the 0BE fatigue contribution to the total
cumulative usage factor. The results indicate that even for the "worst

case" component, the fatigue contribution due to the OBE is almost negligible.

Results were not provided for BWR/4 plants (i.e. Limerick and Hope Creek) as
indicated in your summary table., We will require that the plant-specific
results for the BWR/4 plants undergoing OL review be provided to the staff
when the fatigue calculations are completed.

For BWR/S plants, GE provided fatigue results for the WNP-2 plant which is
stated to have the highest usage factor amongst the 3WR/S plants. Based on
our review of the WNP-2 fatigue results and of the 0BE as currently defined
in the WNP-2 FSAR, we concluda that the 10 peak 0BE cycles used in the
fatigue design of the WNP-2 plant NSSS components is acceptable.

For BWR/6 plants, it is our understanding that a generic BWR/6 component
fatigue design was performed using bounding values for the 10 peak CBE cycles.
These bounding values were based on a conservative OBE and typicai plant-
specific 0BE values are much less than the OBE assumed in the bounding generic
design. In addition, we understand that for each BWR/6 plant, analyses of

the RPV components are performed using plant-specific data to confirm the
adequacy of the generic design. Thus, based on the above understanding and

on our review of the fatigue results for the generic BWR/6 design, we conclude

T %
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that the use of 10 bounding design OBE peak cycles is acceptable for the 8WR /6
generic fatigue design of NSSS components. :

We will include our evaluation and findings, regarding the use of 10 peak 0BE
cycles for fatigue design, in the Safety Evaluation Report of each 3WR plant

undergoing OL review.

/

Robert J. Bosnak, Chief
Mechanical Engineering Branch
Division of Engineering

Office of Nuclear Reactor Regulation

-



QUESTION 39

NUREG-C300 requires that computer programs used in analyses of seismic
Category I code and non-code items have the following information provided
to demonstrats their applicability and validity:

a. The author, source, dated version and facility
b. A description and the extent and limitations of its application.

€. Solutions to a series of test problems which shall be demonstratea
to be substantially similar to solutions obtained from any one of
sources 1 through 4, and source 5:

#dand calculations

Analyticel results published in the literature

Acceptable experimental tests

By A MEB acceptahle similar program

The benchmark problems pr=escribed in Repert NUREG/CR-1677,
“Piping Benchmark Problems"

a8 A

Please demonstrate compliance with these requirements and provid. summary
comparisons for the computer programs used in seismic Category I analyses.

RESPONSE

The rezponse .o this rejuest are provided in the revised Section 3.9.1.2.

FSH:pab/J12117 -34-
12/11/82
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3.9 MECHANICAL SYSTEMS AND COMPONENTS ” 37

3.9.1 3Special Topics for Mechanical Components

3.9.1.1 Design Transients

The plant eventz affecting the mechanical systems, components and
equipment are summarized in Table 3.9-1 1n twc groups: (1) plant
operating aven=s during which thermal-hydraulic transients occur,
and (2) dvnamic loading events due to accidents and eartihgquaxes
during cer<ain operating conditions. The number of cycles for
each even:t are listed. The plant operating conditions are identi-
fied as normal, upset, emercaency, faulted, or testing as defined
ir Subsection 3.9.3.1.1. Appropriate Service Levels (A, B, C, D
or testing) as defined in the ASME Code, Section III are designated
for design limits. The design and analysis of safety-related
piping and equipment using specific applicable thermal-hydraulic
transients which are derived from the system behavior during the
events listed in Table 3.9-1 are documented in the design speci-
fication and/or stress report of the respective equipment.

Table 3.9-2 shows the loading combinations and acceptance criteria.

3.9.1.2 Computer Programs Used in Analyses

The following sections discuss computer programs used in the
analysis of all tne major safety-relatecd components. Computer
programs were not used in the analysis of all components, thus,
not all components are listed (e.g., main steam isolation and
safety/relief valves and recirculation gate valives).

The GE computer programs are maintained either by General Electric
or by outside comriter program developers. In either case, the
quality of the programs and the computed results are controlled.

Co sy [_._ ,4,,-/3 7Lau¢ 6.47‘4},“5

f #t df// Cal.f INYY/i k/‘/A‘ 7%L A‘/"d /‘f*‘/ /bfv"'\'du 74: kd"c.f I
ﬂ& 4-1-7‘4’0'-/ / Viay: fuf“" lr o M Virrieh wneadd. A es s Dfe?fdhy,
[
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3.9.1.2/\:ompu:er rocrams Jsed in Analyses (Continued)
4 |

For each program, one or more engineers are assigned. Duties are

1) keep abreast of the capability, the software contents,

and the theory of the program;

(2) run test cases and\maintain the reliability of the

program; an

w

advise users on the proper usage c¢f the program and

the correct interpretation of computed results.

M

- N e
All neccssdry modifications are coordinated and verified by the

responsible engineers; thus, user confusion over the changes is

Lo

ity of these programs is maintained.

avoided and the reliabi

<

[

3.9.1.2.1 Reactor Pressure Vessel and Internals

- - — - - - B, 3 T ™ - -~

for the ores e B i R F an internals stress report are
& -

identified.

1T Q 1 2 1 1 -~ D -1l 17 1

: P9 e R S Reactor Pressure Vessel

5
.

ams used in the analvsis to assure

a
ural and functional integrity of the RPV.

=) o -~

cne STructct b,

“ n - 1 1 ~meT D - 9 ~ a1

3 Ao ram - - E

JdeTsdeodeld Lol «BD&l Frogra 4 LiND G L

s ol ™ 24~ o vV 4 lod® 11010 e v el aTet = — T 1y e ~ -~ S T v e " | v '\d
The GENDOZZ computer program 1s used to proportion barrel a

. - >

A1 - - Ume neTo - -~ r w1 L lal= a1 F1 s ~f
doub le taper t‘..., 0ZZles -0 COmply with tThe speclIilic#tlons Ol
ACME AaA Carmrtimnn T7T A I e IncIImen +a ™ YT AT ]
AoME COde o5eCtTlo il alna C ract cdocumencs ne prograi Wildldl
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*3.9.1.2

PIPING PROGRAIS

Computer Programs Used in Analyses

(TAsTLT A T P 29-2)

the verification oL
accordance with the
"wzf the verification

ol <.F BRA

the following programs

in General ElectricjDesign Record Files,

GENERAL ELECTRIC
a. PISY
g b. LUGST
‘ c. DISPL
d. FTFLGOL
e. SAP4
£. ANS1l7
g. NOZAR
h. RVFOR

C F BRAUN & CO

o -

C.

PE30

e
£C12

PD61

CB&I REACTOR VESSEL

1.

k.
1.

n.
Q.

p.

wii ‘4

conctinuead P

Nl BT ‘-

Petformodlxn

requirements of 1O0CFRS0, Appendix B\ donef SR P ;;.[‘a, 3%
of i1pput, qutput, and methodology :‘ documented

TSFOR
PDA
EZPYP
LION
WTNOZ
WBHEN
CRDSSO1
BILDRO1l

PDA
PIPERUP

The verification of the following programs is assured by contractual

a requirements between GE and CB&I.

of N-Stamped equipment is in full compliance with 10CFRSO,

GENOZ2Z
b. NAPALM
c. 1027/BIJLAARD
d. 846
Q e. KALNINS
-£. ASFAST
g. TEMAPR
‘ h. PRINCESS
A TDEsCR:PIUN

v EYEICATION FO LLOWS.

i.
j.
K.
1.
m.
n.
0.

P-

Per the requirements, the quality
assurance procedure of these proprietary programs used in

TGRV
EOQS62A
984

GASP
DUNHZM'S
1335
HAP
1635

-

the design

q. 953

r. 1666

s. 1684

t. El1702A
u. MESHPLOT
v. 1028

w. 1038

F THE Com~T codEf AND THEZ Mmenmio Q"
v .

Appendix B.
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PUMP AND MOTOR VENDOR PROGRAMS
Applicant co provide.
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QUESTION 40

NUREG-0800 requires i  experimenta: stress analysis methods are used in
lieu of analytical methods, that the methods used meet the provisions of
Appendix II of the ASME. Provide assurance that this is indeed true.

RESPONSE

The response to this request is provided in revised Section 3.9.1.3.

FSH:pab/J12117 -35-
12/11/82 /d/
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MED 3¢

/@D

R
high cncrqy-pipinq. PIPERUP is an adaptation of the finite element
method to the specific requirements of pipe rupture analysis.
Straight and cuived beam (elbow) elements are used to mathematic-
ally represent the pining. Axial and rotaticnal springs are used
to represent restraints. The stiffness characteristics of piping

and restraints can reflect elastic/linear strain hardening material
properties, and gap: between piping and restraints can be modeled.

3.9.1.2.6.3.3.1 Program Description (Continued)

3.9.1.2.6.3.3.2 Program Verification

The PIPERUP progra= has been developed and verified by Nuclear
Services Corporation. Generzl Electric's subcontractor is using
Version 1.2 being -un on the NOS 175 computer system.

3.9.1.3 Experiiantal Stress Analysis

Zhe following subsections list those NSSS components for which
experimental stress analysis is performed in conjunction with
ans vtical evaluation. 7. .nyuu.u)‘:/ r/n.. Gmadacic Be alhidy, ara kiss|

S Cu//;aaa. wird #a Previsiess 0/' A//al;.r I «f e AsME GeFied X .

3.9.1.3.1 Experimental Stress Analvsis ¢f ?ipinc Components

h{'c"B

e

The fcllowing components have teen tested =c verifs their Zesizn
acdeguacy:

(1) pipinc seismic snubbers, and

(2) pipe whiz restraints.

vescTiptions 92 the snubber and whip zestraint tests ace contained
i;: Subsection 1.9...4 and Section 3.€, respectively.

3.9-235
/el



. QUESTION 41

Please provide assurance that when Service Level D Limits are specified
that the methods of anlysis used to calculate the stress and deformat »rs
conform to the methods outlined in Appendix F of the ASME Code.

QUESTION 41la)
SAM
. NF supports and new load combination to include thermal and SEs—piping
loads as primarily - etc. (Sicamc ANCHen musime)

RESPONSE 41

It is r>quired by piping analysis and support design specification that
ASME Code requirements including Appendix F for faulted condition shall
be met for Class 1 piping and support design. Table 3.9-2(7) shows the
requirements of Appendix F. Further response to this request is provided
in the revised notes 9 on Table 3.9-1.

RESPONSE 41la

égffl'k Uses 070/&/"-'( ASM . loada oF ra o of

CP”/“‘J 7‘1/“‘_’7 /2, ;5P Aa .n{fa-f:u& )At&
Showi A 7‘/.-_ r.vfi-.r:. o 67-.4:/'-1» #4¢) 7% ¢
load Gonlonstos o
‘ = b 1 &rm sl Hlfnwl
P‘I,'h; /oa-/ Ae }"‘h"v:.

hacs
Ind SAr

/.
/ ‘o M/J,, K'I/'AJW.

FSH:pab/Jy12117 -36-
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Table 3.%-1
PLANT EVENTS (Continued) |
Ax 7
NOTES: "

1. Applies to reactor pressure vessel only.

2. Bulk average vessel coolant temperature change in any l-hour
period.

3. The 2nnual encounter prébability of a single event is <10-2
for an emeE@emer event, and <10-4 for 31 Sawteet eve- ..

4. One CBE event includes 10 maximum load or stress cvcles.

5. One :tress or load reversal cycle of maximum amplltude.

6. Applicable to main steam piping system only.

7. The numier of structural feedback vibratory load cycles on
the reactor vessel and internal components is 13,200 cycles
of varying amplitude during the 220 events of safety/relief .
valve actuation The main steam and recirculation piping
system use 660 full range cycles and 880 half range cycles,
which are comparable in effect to 13,230 cycles of varying
magnitude. The main steam piring system uses 5460 cycles to
include additional effects of acoustic wave propagztion in
steam during the actuations.

8. Table 3.3-2 shows the evaluaticon hasis combinations of these

dynamic loadings.
Phre—ASME-—Code—SerTiomr Il -service-Liimitsof-Levels e By LD,

a:-xasz&aq-apaiy—eo—ehtsw—ncrmatT-npsut7°tmergcncyr—tauLz.d.
AlZ resting-operating-conditions, raspectis aly

/ . 1534
:zi&——Ju‘-5z;J;=%==-=-§y-r-e=fvrviuk¢na /%74-1@, }7‘5} f‘; M

_ . F <)
ACHTE Cdi wbn wanof to determis. o sarvio. Lese/
D Lim:#

3.9-131/3.9-132

/o k




QUESTION 42

The majority of the information in Tables 3.9-11 and 3.9-12 is listed as
"Applicant to Zuppiy". Most of this missing data appears to be items
that should be included in the generic plant ‘esign FSAR such as GESSAR
II. Provide an explanation of why this information cannot be provided
for the generic plant design.

RESPONSE

Same response as given in Quastion #27.

FSH:pab/J12117 -37-
12/11/82 /o5



Question 43.(3.9.3)

Tahle 3.9-13 indicates compliance with Regulatory Guide 1 48 which has
been superseded by NUREG-0800, Section 3.9.3. Please ipdate this table
to show compliance with NUREG-0800.

Rasponsc

Toble 3.9-13 wnll be de\e"vé.—[—ab\ﬁ 3.9-20v)
w\\\ \oa \APCLA-&CJ +a LQ \ v CQ\«*'CQ/-\AAP‘CQ
~ T NURBG - 0800, Sechan 3.9 3.




QUESTION 44

Verify that the limits in Tables 3.9-18, 3.9-19, and 3.9-20 are in
compliance will: NUREG-0800, Section 3.9.3. Provide a list of all
instances where the footnoted equations were used and provide the needed
justification for their use.

RESPONSE

These equationsyare left in the text until design is completed, as they
CCCAILSravALL

are SR used,‘\hough rarely. On design completion the non-applicable
equations are deleted

) ™ ) . g, L - 27
e AR Lap gAsNy B4 ; Lddyg - A
/ .

= T oda uﬁm‘A:;-j
:

)
zwsivv A)- 'j~,. Y . W

FSH:pab/J.2117
12/11/82




QUESTION 45.(3.9.3)

The functional capability for essential systems must be assured when they
are subject tc loads in excess of those for which Service Leval B limits
are specified. By essential systems are meant those ASME Class 1, 2 and
3 and any other piping systems which are necessary to shut down the plant
following or to mitigate the consequences of an accident. Please provide
such criteria. In particular, have the criteria in NEDO-21985 been met?

RESPONSE

The response to this request is provided in revised Section 3.9.3.1.1.6
and References in 3.9.8.

QUESTION 45a

6‘«‘
For safety related equipment, faulted conditions to use upsetrallowableS

RESPONSE

D ESSEAITIA L SYITEMS ARE DESIGNED To THE [fellowms Corrazy

T ASSURE THAEIR EupeTIoNA( AMMBILIT) WHen THEY ARE SuLTECTED T
LoADS N EXCESS " OF 7HOIE Fowk wWhHitr SeRViCE (eVEL B Lim/~5 ARE

SPELIFIED , -

[ AL ACTIVE VALVES (N IHE SYSTEMNIS SHALL MEET tevel. &

LIMITS UNDER PLANT FAULTED Cor/O1T10A) [ oADS

® 2 AL PIPING SYSTEMS SHALL BE ANALYZED To MEET LEVEL O LimuTs

UNDER pLANT FAULTE-D CownorTren LoADS

THe FalewWinG RATIONALES ARE THE BA31s ia) TusT EY it THE

ADEBUENCT O F-THE pipi1AG SiREss aNAlYs s

FSH: pab/J12117 -40- /v
12/11/82 /



MEB # i) Pn.sféhso. Cok"'?hk&,

[ /e leyel D (/M7 For PP/ 1l peveloomn 2aren oA
Z{&EZZ&S levEL L A /.-ZA.:T/: AING A OCC YRR /NG AT e FixzD

ENO OF A Cantievel LSewmr , THE ferfecs &l - plastic

Ar:agarrw' OF MATERIAL pROpED T DL S ANST ConSIDER STRA/A)
HARDENING DURING THE Dayelopme~T oF A plattic HNoE o ZA

Ra;l/?':r LA Plasric noE  will Nrr RE RZVEoLED 1/ THWE
PF RuN EE r'\/ouc;ﬁ THE S7P=4s REACLIs rniec le-BL D LimiT

L PR Qun ARrE ConTINUEYS Béars Syremss (NSTEap op S A&
Canll) e VER_Bedhr SWITEMS |, rile pipiné SYsTEas viitt No7 Drsplacs
SIONPI ATy GNTIC THREE PlasTic MINGES ARE OEVELPED I
A Sinole Span. Tie Sroece Rraciim e Tie level D LT AT
A SHGLE po/nT witl 4h7 CRin7E Suffierewr 025 2nn7ronl 7o
JEeopAROIEE THE DeRB&UITY OF THE PIPING IXSTEM
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3.9.3.1.1.4 ~aulted Conditioa (Continued) b

dvnamic action asscciazed wizs a sa‘e shutdown earzhguake anc
avdradynamis lcads slus a loss of offsize Pover, or the safe
siutdown earzhguaxae.

[ )

«2.3.1.1.5 Corselazion 3 ?lans Conditions wisa Svens Prebadil.z

The probabilisy of ar evens OCIUrIing Per Isactir vear assaciates
with the plant conditiony follows., This correlatisn i3 used =2
identify the appropriate plant condition for any hypothesized
event Oor seguence ¢f events.

Evens Encouinzer
Probabilizsy Per

2.art Condicsioan Re2ctor Year

weT=al 'pianced) ® 9
~Fset (ncderat2 prodazilisy) 1.2 - ? vang
Inerzency (low prosasilisy) 12=2 P 13=s
Faulzec (ex=ramelv low soobazilizy) <=4 > P > 1%-3

3.2.3.1.1.6 Safety Class Functional Criteria

Tor any acrmal or upse: design condition evenz, Safety Jlass 1, ::
= ecuipment stall Se capasble of accemplishing its safezy funce
Si0ns as requived by the aven: and shall incur nn Jerranent charses
=hat could decericrate its asilisy to acsomplish its safezy func-
Tions as required Dy any sussaguent desigh condition event.

MED a¢
For any emergency or faulted design conditicn event, Salezy llass
1. 2, and ] ecuipment shall e capable of acsomplisiting 15 safauy
Iinctions as reguired bv the even:z but repaiss could te reguisad P

£2 ensure its abilicy to accomplish its safety Zuncs=ions as \e\
reguired D7 any subsaguen: design condisicn cvcn?;_IEE;;::;E::;—;E:;:h:
U‘i.lar-— hacars any ~7¢- tlut olawn 7%:. /lad‘v- .,,,J....,-f,-,.rﬁ_ 7‘{4_ 4¢4}~l-¢:
of M aceidest Gy ly M H,_f...;‘:u«/ cyo.’./é P e 2,

dl-/r'hc dod a WEDS « 271925 (1) o add:Fay + He Asams Gofa

-
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Table 3.9-2(1)

LOAD COMBINATIONS AND ACCEPTANCE CRITERIA FOR
"SAFETY-RELATED NSSS PIPING AND EQUIPMENT

Operating Condition

Categories
Load Combination® "gc’;ign Basis Fval. Onlv
N + SRV (all) Upset Upse:
N 4- OBE Upset Upset
. N + SSE Faultad Faulted
¥ + (OBE + SRV (ALL)) Erargency Tosat
N + (SSE + SRV (ALL)) Faulted faultel
N + (SBA + SRV (2)) Emergency Emergency
N & (IBA + SRV (2)) Faulted Faulted
N + (SBA + SRV (ADS)) Emergency Energency
N + (SBA/IBA + SSE + SRV (ADS)) Faulted Faulted
ey 4 (LOCAu_G) + SSE) Faulted Faulted
. K (LOCAu_.”) Faulted
ee & (r..OCA7 + SSE) Faulted

*See Legend on the following pages for definition of terms
and criteria for combining loads.

**From all initial conditions.
***From rated power initial conditions.
MYYY AL ASm@ Cond CLASS [, 2 awo 2 Prawe

SYSTo™MI Twsr oAy

RV v Fuweraw
PHITATND  evovs

L T b

T Dy Voo T
D¥IICey® T Mo e
oF Nrc MO“.\WQUM' VALVAT )W O
FWETIONAL CAPALILTY  CRuTwe/d "‘

Lrireo

'-qmgugurv
TUCAL TmePwvzT o PRPNG

BaTED  Tuuy 17, 1980,

ARG
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QUESTION 46

What basis is used to determine allowable piping deflections during

preoperational testing of piping? When a stress analysis based on a time
history is perfurmed, which code allowables were used to establish
acceptability?

RESPONSE

Question withdrawn

FSH:pab/J12117
12/11/82




QUESTION 47

It is the staff's position that all essential safety-related instrumentation
lines should be included in the vibration monitoring program during
pre-operational or start-up testing. We require that either a visual or
instrumented inspection (as appropriate) be conducted to identify any
excessive vibration that will result in fatigue failure.

Provide & 'ist of all s-fety-related small bore piping and instrumentation
lines that will %& included in the initial test vibration monitoring
program.

The essential instrumentation lines to be inspected should include (but
are ot limited to) the following:

Reactor pressure vessel level indicator instrumentation lines (used
for monitoring both steam and water levels.)

Main steam instrumentation lines for monitoring main steam flow
(used to actuate main steam isolation valves during high steam
flow).

Reactor core isolation cooling (RCIC) instrumentation lines on the
RCIC steam line outside containment (used to monitor high steam flow
and actuate isolation).

Control rod drive lines inside containment (not normally pressurized
by required for scram).

RESPONSE

we will revise Section 3.9.2.1.2.1.2 to include all safety related
instrumentation lines that are to be included in the preoperational
vibration monitoring program. We will also include in the section the
requirement of visual or instrumented inspection.

FSH:pab/J12117
12/11/82
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3.9.2.1.2.1.1 Program Descripticn (Continued) M7 (

be approved to meat the requirements of Section 3.9.2 of Regulztory
And Mmla Syrtmen™ P

Guide 1.70. Allowable dgflcctionsﬁgnculd De develcored after come- "

Pleticn of stress analysis. Piping exceeding Phase I acceptance

limits will be treated as Phase II.
Phase II requires remedial action (add or relocate sSupports, etc;
or proceed with time-history analysis. Apply time-history analysis

to determine whether additional correcticns are required.

3.9.2.1.2.1.2 Measursments

'uazz(;;;i”-4-f3}““ [iaes

All safaty-related pipin;A i De subjected to preliminary

vibration measurements. These measurements shall be -aken during
pPre-cperaticnal tests with machinery and fluid systens cperating MER
under test conditions. Any indicaticn of persistent vibraticn ¥ “7

shall De tuowod by recorded measurements for subsequent analysis.
ViSual o pmstramasted A»r/.uf.‘u. shall ba Canaff-u/ ‘2 .u(a.fA Hny Bcerrs . va,

Vr,lr f‘u, + "u.‘.'/r colFam Fats #A i fura . Re P Sasfon /e x-fa.l >
89&&3‘1 attention :5:11 b‘fqi ;;‘to pf;ing ‘:;achcd to punps,‘ dhs

compressors, and cther rotating or reciprocating equipment.
Measuraments shall De taken near isclation valves, pressure con- !
trol valves, and other locations whare shosk or high turbulence

may De prasent. Every meajurement recsors shall be accompanied By

a sketch showing the location of the measurement point, plus a
description of the system cparating conditions at the tize of
measurement. Measured data shall include actual deflections and
frequencies. The time duratisn of measurement shall ke sufficient

to indicate whether the vibraticn is continuous or transiens.

3.9.2.1.2.1.3 Ccrrective Action *

If the allowables are exceeded, two cpticns are available, which-
ever is deemed ap ropriate:

(1) take reredial acs=ion (adéd eor
(2) perform time-nistory test of

"

elocate

w

\
CPFCrts, etzs): or
S

in

r

} -
ae Bl

O

)

yscem.
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QUESTION 48

Which operational transients will be used for preoperational testing of
the non=NSSS piping systems? Whish system will be monitored and what
locations will be instrumented?

RESPON: ¢

Operaticnal transients are listed in Table 3.9-2(7). Preoperational test
for cperctional transient conditions of the non=NSSS piping systems and
measurement locations will be determined - isSsenptetimumminthesntnees.

B Ty

BY  Th~cawy /S 963,

aM* Umw (.’“/ . s:t: ~ A %wc. ’é“"\ ,/lr‘ fltA Y
AS L' S (*‘r ;" &MJ\LL‘-‘I .I L Nokgand

L

FSH:pab/J12117 -43- o
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UESTION 49

NUREG-0800, Section 3.9.2 requires that a list be provided of selected
Tocations in the piping systems at which visual inspections and measure-
ments (as needed) will be performed during the preoperaticnal tests. For
each of these selected locations the appropriate criteria (such as
permissible peak-to-peak displacement) to be used show that the stress
and fatigure limits are within the design levels should be provided.
Please supply this information.

RESPONSE

Acceptance Limits

For steady-state vibration, the piping break stress due to vibration only
(neglecting pressure) will not exceed 10,000 psi for level 1 criteria and
5,000 psi for Level 2 criteria.

These limits are below the piping material fatigue endurance limits as
defined in Design Fatigue Curves in Appendix I of ASME Code for 106
cycles.

For operating transient vibration,* the piping bending stress (zero to
peak) due to operating transient only will not exceed l.ZSm or pipe
support loads are not expected to exceed the Service Level D ratings for
Level 1 criteria. The 1.25. limit insures that the total primary stress
including pressure and dead weight will not exceed I.BSn, the new Code
Service Level B limit. Level 2 criteria are based on pipe stresses and
support loads not to exceed design basis p;;dictions. Design basis
criteria rcquire that operating transients stresses and loads not to
exceed any of the Service Level B limits including primary stress limits,
fatigue analyses factor limits, and allowable loads on snubber and
supports.

*Operating transient will never lead to a fatigue failure, as they are
only exposed to 2 or 3 cycles only.

FSH:pab/J12117 -84~
12/11/82 /35



In the dynamic analysis, the location of highest peak stress is identified,
and the modal stains and displacements as sensor locations are determined
relative to the peak stress on normalized basis, such as highest peak
sress in each mode is 20,000 psi. This is the allowable stress range,
twice the allowable amplitude. The allowable level of vibration are
obtained from the stress report, and therefore are not determined at this
time.

Locations of Inspections and Devices

The main steam and recirculation piping are instrumented with transducers
to measure temperature, thermal movement, and vibration deflections.

During preoperational vibration testings of recirculation piping, visual

observation manual measurements by hand-held vibrograph are made to
suppiement the remote measurements.

FSH:pab/J12117
12/11/82




QUESTION 50

Due to a iong history of problems dealing with inoperable and incorrectly
installed snubbers, and due to the potential safety significance of
failed snubbers in safety related systems and components, it is requested
that maintenace records for snubbers be documented as follows:

Pre-Service Examination

A pre-service examination should be made on all snubbers listed in Tables
3.7-4a and 3.7-4b of Standard Technical Specifications 3/4.7.9. This
examination should be made after snubber installation but not more than
six months prior to initial system pre-operational testing, and should as
a minimum verify the following:

There are no visible signs of damage or impaired operability as
result of storage, handling, or installation.

The snubber location, orientation, position setting, and configuration

(attachments, extensions, etc.) are according to design drawings and
specifications.

Snubbers are not seized, frozen or jammed.
Adequate swing clearance is provided to allow snubber movements.

If applicable, fluid is to be recommended level and is nct leaking
from the snubber system.

Structural connections such as pins, fasteners and other connecting
hardware such as lozk nuts, tabs, wire, cotter pins are installed
correctly.

FSH: pab/J12117
12/11/82




If the period between the initial pre-service examination and initial

system pre-operational tests exceeds six months due to unexpected situations,
reexamination of items 1, 4, and 5 shall be performed. Snubbers which

are installed incorrectly or otharwise fail to meet the above requirements
must be repaired or replaced and re-examined in accordance with the above
criteria.

Pre-Operational Testing
During pre-operational testing, snubber thermal movements for systems

whose operating .emperature exceeds 250°F should be verified as follows:

During initial system heatup and cooldown, at specified temperature
intervals for any system which attains operating temperature, verify
the snubber expected thermal movement.

For those systems which do not attain operating temperature, verify
via observation and/or calculation that the snubber will accommodate
the projected thermal movement.

Verify the snubber swing clearance at specified heatup and cocldown
intervals. Any discrepancies or inconsistences shall be evaluated
for cause and corrected prior to proceeding to the next specified

The above described operability program for snubbers should be ircluded
and documented in the pre-service inspection and pre-operational test
programs.

The pre-service inspection must be a prerequisite for the pre-operational
testing of snubber thermal motion. This test program should be specified
in Chapter 14 of the FSAR.

FSH:pab/J12117
12/11/82




50 Response

The applicant will submit the snubber pre-service examination and pre
operational testing program. This progran will include maintence records

1

for sknubbers as suggested above (January 15)




QUESTION 51

Provide justification that the design ¢« anc ers which separate seismically
designed piping and non-seismic Categor. : pi ng is acceptable.

RESPONSE

ALL NeN—sagery PIpmG Wies s Ce " 2TED Ty THE SAFETY
_PIPING BY AN (WNTEQRACED ANCHOR (S T SMiIcAlly AACTRED.

Serlmre LodDs /AP UWCED ’37&974 e S, ryz “A S r,:./e NOA) =

SAEETY LIPNG ARE ncfuprn (N THe- DE Al OF DHE ANHIR

FSH: pab/J12117 -49-
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UESTION 52

Explain how in the design process the reinforcement thicknesses of branch
connections are determined for both internal pressure and mechanical

loads and incorporated into the fabricat:d piping. Provide assurance

that all branch connections that are decoupled from the main »un piping

in the piping snalytical mudel are designed and fabricated to the required
reinforcement area.

RESPONSE

Branch fittings are specified in the piping material classes based on
pressure/temperature raquirements. Additional reinforcement is added and
shown on the procurement drawings if the stress analys. s of the system
arrangement requires it. The analytical model includes branch loads.

At the branch connection, a stress intensification factor is used to
determine the maximum stresses due to mecnanical loads. If the maximum
stress exceeds ASME Code limits a reinforcement such as weldolet, pad,
etc will be added. When the branch line is decoupied from the run pipe,
branc connection must be evaluated considering all moments from three
legs. Reinforcement requirements are determined by the type of stress
intensifications used to satisfy the code limits.

FSH:pab/J12117 -50-
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QUESTION 53(3.9.2)

which plant is the prototype reactor for the GESSAR II plants?

RESPONSE

Per=y is the prototype reactor for the GESSAR II.

FSH: pab/J12117
12/11/82
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QUESTION 54

Verify that the design and installation of the safety and pressure relief
valves is accer2ing to ASME Code Sectio:. III, Subsection !8-3500 and
Appendix 0.

RESPONSE

1. BWR Safety/Relief Valves (Safety valves with Aux. actuating devices
and pilot operated valves) are designed and manufactured ‘n accordance
with ASME Code, Section III, Divisicn 1 requirements. Specific
rules for pressure relieving devices are as specified in Article
NB-7000; Code Case N-100 (spring-loaded pressure re'ief devices; and
NB-3500 (pilot operated and power actuated pressure relief .alves).

~o

The design of 3WR Safety/Relief Valves incorporates SRV opening nd
pipe reaction louds cunsiderations required by Appendix 0, and those
identified under $.b-Section NB-3658 for pressure and structural
integrity, safety relief valve operability is demonstiated either by
dynamic testing or analysis of similarly tested valves or a combination
of both.

tp Providid im
Furthe- response +ag- the revision of test on Section 3.9.3.3.1 and
3.9.3.3.2 with wording similar to SRP 0f 3.9.3~ uq afedad.

FSH: pab/J12117 -52-
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. | M B FIX
‘ 3.9.3.3.1 Main Steam Safety/Relief Valves (Continued)

The method of analysis applied to determine piping system response
to relief valve operation is time-history integration. The forces
are applied at locations on the piping system where fluid flow
changes direction thus causing momentary reactions. The resulting
loads on the SRV, the main steamline, and the d.scharge piping are
combined with lcads due to other effects as specified in Sub-

. section 3.9.3.1. The Code stress limits corresponding to load
combinations classification as normal, upset, emergency, and

T faulted are applied to the steam and discharge pipe.
® >

3.9.3.3.2 Other Safety/Relief Valves

Other Seismic Category I active SRV's are listed in Takle 3.9-16.
Pressure relief valves are identified in the table by the valve
type "RV INLET". Vacuum relief valves are identified in the
table by the valve type "VAC BREAKER".

The operability assurance program discussed in Subsec*ion
3.9.3.5.5 applies to safety-relief valves. The qualification of
relief valves is specifically outlined in Subsection
3.9.3.3.5:.1.2.2

3.9.3.3.3 Nuclear Island Rupture Disks

There are no rupture disks in the Nuclear Island design which
must function during and after 2n SSE including hydrodynamic loads.

3.9.3.4 NSSS Component Supports
3.9.3.4.1 Piping

Piping supports and their attachments are designed in accordance

with Subsection NF of ASME Code Section III up to the interface
. of the building structure as defined in the project design speci-

fications. The building structure component supports are designed

3.9-97
/12



BWR Safety/Palief Valves (Safety valves with Aux. actuating devices
and pilot cperated valves) are designed and manufactured in accordance
witl, ASME Code, Section III, Division 1 requirements. Specific rules
for pressure relieving devices are ac specified in Article NB-7000;
Code case N-100 !<pring-loaded pressure relief devices; and NB-3500
(pilot operated and power actuated pressure relief valves)

The design of BWR Safety/Relief Valves incorporates SRV opening and
pipe reaction louds considerations required Dy Appendix 0, and

those identified under Sub-Section NB-1658 for pressure and
structural integrity, safety relief valve operability 'z demonstrated
either by dynamic testing or analysis of similarly tested valves

or a combination of bothuim Cony lgsca. « 73
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QUESTION 55.(3.9.3)

The last line on Page 3.9-91 makes reference to Tabies 3.9.10(25) and
3.9-10(26). These references are in error. Please provide the correct
references

RESPONSE

The correct references are 3.9-2(5) and 3.9-2(6) as shown in the revised
Section 3.9.3.2.5.1.2.

FSH: pab/J12117
12/11/82
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3.9.3.2.5.) Prococures (Continuad) (‘{,-.'

to accomplish its intended function are dcsc:ibcd in Subsec-
tion 3.9.3.2.5.1.3.

3.9.3.2.5.1.1 Tests

Prior to installation of the safety-related valves, the tollowxng
tests are to be performed: (1) shell hydrostatic test to ASME
Code Section III requirements:; (2) back seat and main seat leakage
tests; (3) disc hydrostatic test:; (4) functional tests O verify
that the valve will open and close within the specified time
limits when subject to the design <ifferential pressure; and

(5) operability qualificacion of valve actuators for the environ-
mental conditions over the installed life. Environmental quali-
fication procedures for operation follow those specified in
Section 3.11. The results of all required tests are properly 2ncu-
mented and included as a4 part of the operability acceptance
documentation package.

3.9.3.2.5.1.2 Dynamic Lcad Qualification

The functionality of a valve during and after a seismic plus
hydrodynamic event may be demonstrated by an analysis or by a
combination of analysis and test. Valves shall be designed using
either stress analyses or the pressure teuxperature rating require-
ments based upcn design conditions. An analys.s of the extenced
structure shall be performed for static equivalent d namic loads
applied at the center of gravity of the extended structure. See
Zabsec®ion 3.9.2.2 for further details.

The maximum stress limits allowed in these analyses have confirmed
structural integrity and are the limits developed and accepted by
the ASME for the particular ASME Class of valve analyzed. Addi-
tional details on stress limits are listed in Tables 3+9=i0425+ MeR

and Io-104¢3465. ?-7-1(:-) o
£.9-204)

3.9-91
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QUESTION S6

Please provide your interpretation of jurisdictional boundaries as they
pertain to NF supports. Justify your position. Provide tables detailing
allowables for supports.

RESPONSE
1. Jurisdictional Boundaries for NF - Supports.

The jurisdictional boundaries for NF structural supports are defined in
paragraph 3.0 of NF STRUCTURAL SUPPORTS specification 300-48. The
applicable paragraphs of NF-1131 and NF-1132 of the ASME Code are referenced,
and typical examples of boundary delineation are presented. Additional
discussion is found in specification 300-50, FIELD FABRICATION AND

ERECTION OF SUPPORTS.

2. Tables Detaining Allowables for Supports.

Allowable stresses of various materials used for support design are given
in the Code, Subsection NF, Table NF-2121(a)-1, and Appendix I, Tables a:
referenced in NF-2121(a)-1. Additionally, a survey of the use of allowable
stresses is given in pages 1 and 3 of the NF SUPPORT STUDY by Braun.
Manufactured components such as snubbers and U-bolts are load rated. The
supplier prepares Stress Report Certificates for these components as
required by specification 400-20. The allowable loads are listed in the
supplier catalog.

Allowable loads of the standard support designs are given in the load
tahles of the standards. They are based on the Code allowable stresses.

Pub=Saad — Y Hmits—in—the—CESSAR—table-

FSH:pab/J12117 -54-
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QUESTION 57

Explain how relief valve loads and piping reactions are calculated for
those systems other than main steam safety/relief valves (SRV) discharge
piping.

RESPONSE

An in-house procedure based on Moody papers in use for calculating relief
valve loads. Piping reactions are obtained from flexibility analysis
with input relief valve loads.

1) F. J. Moody Flood Reaction and Impingement Lcads
2) F. M. Moody Time-Dependent Pipe Forces Caused by Blowzown and Flood
Stoppage.

FSH:pab/J12117 -55-
12/11/82
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Question 58.(3.9.3)

Please provide a statement &s to the compliance w: h NUREG-0619, -"BWR
Feedwater Nc:.zle and Control Rod Drive Return Line Nozz:« Cracking."

Resgonse

erx/)o;m 7‘» #,'r ;«)«.4:7‘ ,td/b'o"'al“’ A~ )’lri.{‘/ 5-%&,1
272/, 20 €3 and 2 5P

/47
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3.9.3.1.1.7 Compliance with Regulatory Guide 1.48 - #

Reculatory Guide 1.48 delineates acceptable design limits and
appropriate combinaticns of loadings associated with normal
.peration, postulated accidents, and specified seismic events Zor
the design of the Seismic Category I £luid systam components.

As shown in Table 3.9-13, the locading combinations and design
limits for the GE-supplied NSSS equipment utilized in this facil-
ity are in complete compliance with or meet the intent of Regula-
tory Guide 1.48 chrough the incorporation of the alternate
approach.

3.9.3.1.2 Reactor Pressure Vessel Assembly

‘88381, ~"eSsel 3ippers skiss, and sazsud sugpars.
- . - . - .. * .e = : - -
«si2 SEACTOL FI33F1S% TeS38., T8S3d4. 3.EECTT 84555, AT s olC
- s 1 . o g- ,
JUSDOCT AZ@ SSnItIUCtEsS in acearsance wisth %Tae ASME Bouller asc
- - v * & 2 - - - . 3 - 3 :
2283858 2838. ot &g st hees <k S2Toud FUSSODS SSKELEtS o5

=@ sazoud support plate and tae shroud supgors cyliander anc i
s

s2cs. The reac:or 2ressure vessel assamdly components are clLas- -
3.2iad as an ASME Safety Class 1. C:omplace stress rcegcrts on

;' Aa;a/x'o boy lo-,L)uJ ]{w—]‘-u/w/:r "‘})/&

Tha stress anal sis is seriormec on the@ C2actoOr Jrassure Cesse.,
rassel suspcrt skirt, and shroud sugpers I9r 7aridus 2.ant Sper-
ssing eondizions (including faulted conditions) by usiag :=ae
2lastic met.iods exce as noted in Sudsecticn 3.9.1.4.3 Loading
sandisions, design stress limits, and meticés ¢f stress analysis
92 2@ 39Te SuPSOrt structures and otier reactaor lihterntals are

3.9-70
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57

3.9.4.3 Design Loads, Stress Limits, and Allowable Deformations
(Continued)

1ai'le 3.9-11(1). For the non-Code components, experimental test-

ing was used to determine the CRD performance under all possible

conditions as described in Subsection 3.9.4.4. 7:, Ha CR) ngu

/)

yaturs |:aa ho)}/.:./ NUREG - 06'/7“\;% «lso <m) /7_,/ e A~ M./n.u»uuf wtF

3.9.4.4 CRD Performance Assurance Program
The CRD test program consists of the following tests:

development tescts;
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QUESTION 59(3.9.3)

Using the guidance of NUREG-0609, providle the methodlogy used and the
results of tha annulus pressurization (AP) analysis (asymmetric LOCA

loads) for the reactor system and affected components including the
following:

reactor pressure vessel and supports,

core supports and other reactor internals,

control rod drives,

ECCS piping attached to the reactor coolant system,
primary coolant piping, and

piping supports for affected piping

The results of the above analysis should .pecifically address the effects
of the combined loadings due to annulus pressurization and an SSE.

RESPONSE

The results of the annulus pressurization (AP) analysis will be provided
by Mee=te=t, 1983. The following is a brief description of the methodology.

7“””‘4] / ;—/

Pressure-Time Histories

The pressure time “’stories in the annulus regior between the RPV
and shield wall are generated from a feedwater line break and a
recirculation line break. The RELAP code using nodalized mass and
energy balance is used in this analysis.

Concentrated Force-Time Histori
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The forcing function of jet impingement cn the shield wall is
obtained from the break flow transient cause by a feedwater line
break and a recirculation line break. Forcing functions of jet
reaction on RPV, jet impingemen* on RPV, und pipe whip restraint
load on restraint anchors are obtained from the feedwater line
break, the recirculation lire break, and main steam line break.

1. Integrated Dynamic Analysis

Beam and shell models are used to integrate pressure-time histories
and concentrated force-time histories in determinirg the effects on
the sheild wall pedestal, vessel support, core support and internals,
and control rod drives. These dynamic analyses yield displacements,
forces, stresses and momen‘s.

7. Attached Piping Analysis

Acceleration time history from the integrated dynamic analysis is
used to generate response spectra for the stress analysis of the
attached piping. This aralysis covers ECCS lines, primary coolant
piping, and associited pire supports.

5. Load Combination for Vessel and Piping

Asymmetric LOCA loads in combination with SSE by the SRSS methodology
are treated as 2 faulted condition for evaluation against the ASME
Code and functional capability requirements. Tnis is described in
Table 3.9-2.
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QUESTION 60

Describe the allowable stress limits used for bolts in equipment anchorage,
component supports, and flanged connections.

RESPONSE
The allowable stress limits used for bolts are as follows.
A. Flange Connection

1. NB3230 and Table I.1.3 for ASME Class 1 Pip.ng
2. NC3658 and Table I-7.3 for ASME Class 2 & 3 Piping

B. Equipment Anchorage and Pipe Support

: T NF3280 for NF Belts
2. AISC Stress Limits for AISC Bolts
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QUESTION 61

Provide a discussion of the use of U-boits for component supports.
RESPONSE

Due to the line contact between U-bolt and pipe they are not used to
carry deadweight. Allowable loads are pruvided on the load capacity data
sheets together with dimensions. The data sheets are published in the
controlled issues of the supplier pipe support hardware catalog.

U-bolts are used to support both large and small piping. Application
details are shown in Braun's design standard and in specification 400-80.

Both vertical and lateral loads can be carried by U-bolts. See the
supplier catalog for allowables. Normally they are used as guides. If
the lateral pipe movement is negligible, they are only used as guides.

U-bolts are designed for clearance all around the pipe, generally

16-inch around large bore and 1/32-inch around small bore. Additional
clearance is provided for high temperature and large pipe diameter

designs. The clearance is provided by installing a nut on both sides of
the supporting member. A double nut is provided on the far side to

prevent loosening. Installation and tolerances for the installed condition
are given in specification 300-50.

U-bolts are not preloaded, because they are not used for axial supports
of piping. No specific torque values are given. General industrial
practice is used.
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QUESTION 62

Identify where in the plant high strength bolts have been > used.

RESPONSE

2
No high strength (170 k:i ultimate) bolts are required. The following
are specified for bolting materials.

SA193, GR 87 ksi) Flanges
SA193, GR B8 ksi) Flanges
SA193, GR Bl6 ksi) Flanges
SAS64, Tp 630 ksi) Submerged Services
SA325, GR1 ksi) Suppecrts
SA540, GR B21 CL 1 ksi) Supports
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QUESTION 63

Provide the inservice testing program for pumps and valves including any
requests for relief from ASME Section XI requirements.

RESPONSE

Inservice testing program is by applicant. Engineer provides a design
specification (400-65) to insure a testing program can be maintained with
no relief required from ASME Section XI.
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QUESTION 64.(3.9.5.1.2.1)

Describe those short-term and long-term actions being taken to oreclude

the occurrence of cracking in jet pump hold down beams as cescribed in IE
Bulletin 80-07.

RESPONSE

The response to this request is provided in revised Section 3.9.5.1.2.1
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3.9.5.1.2 PRaactor Internals ”’,a”’

3.9.3.1.2.} Jet Pump Qoscn:lzos

The jet pumr assemblies AZe NOT Icore suppers STIuStuses but are
discussed here to describe coclant flow paths i= the vessel. The
Jet pump assemblies a-e located in twe semi-circulas Toups in
the dcwncomer annulus betwee: he Te shroud and the reac=c-
vessel wall. The design and performance of the jet pump is

covered in detail in References 6 and’7. Each stainless stael jes
PUMP Consists of @ziving ncszles., sussio= inlez, throaz er

MININT seczicr, and Cilliser Tizure 3.9-11). The driving nozzle,
Suctoon inlet, and shrocas Te joinec :o0gazher as 2 TeTovalle unmis
nS the éiffuser is PelTanently inszalles. High pressure wa-e-
2roz the Tecirzulazicn purmps is supplied =z ea:zh pair of jes

PEPS throuch a riser FirPe weldeZ =c the recissulation inles

ASzzle thermal sleeve. 2 Tiser brace zcmsiszs o Sanzlilever hea-s
we.dei =2 a rise- FiPe ani =2 pais on the Teactor vessel wall.

The nozzle @1y sectiicrn is sonnected =o the riser bv a mesal-so-
Metal, SPherizal-so-conical seal join:z. Firm Sontazt is main-
tained by a hcld-down clamp. The thrsas section is suppeorsed
lazerally by a Dracket attached to the fiser. There is a slip-:;;
joinzt betveen the sarsas anc 2iflfuser. The 2i3%user is a

gTadual conical sectior changing tz a STIalsnt sylindrizal seczias
2T the lcwer enZ.

2.2 Stean Dryvers

The stean drver dssamtly 1s not a core SUPPCrt sTrussure o salesy
class componens. 1I: is discussed here o describe coolant flow
Paths in the vessel. The stear drvers remcve mIisture from she
We: stear leaving the stear sSeparators. The exiracted moisture
2lows down =ha dryer vanes t> the collecting troughs, then flows
thrcugh subes inso the downcomer annulus. A Skirt extends 4ran
the bottom of the dryer vane housins'to the steam separator stand-
FiPe below she wvater level. This skirs fo-ms 2 Seal betwean =he

3.9-113
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INSERN R)OF QUESTICN 64 o, P 39-13 MTD &«

The preload on the beams will be reduced from 30 to 35 kips in accordance
with General Electric recommendation. The new heat treated beams will be
needed. This increases the expected life of these beams without cracking
to 19-40 years. Inservice inspection of the jet pump holddown beam will
be performed to detect cracking inspection frequencies wil! be based on a
load plant experience and GE testing.
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- ) QUESTION 65

There are several safety systems connected to the reactor coolant pressure
boundary that have design pressure below the heated reactor coolant

system (RCS) pressure. There are also some systems which are ra‘ed ot
full reactor pressure on the discharge side of pumps but have pump

suction below RCS pressuve In order to protect these systems from RCS
pressure, two or more isolation vaives ire placed in series to form the
interface between the high pre::ure RCS and the low pressure systems.

The leak tight integrity of trnese vaiver must be eniured by periodic leak
testing to prevent exceeding the design pressure of the low pressure
systems t us causing an inter-system LOCA.

Pressure isolation valves are requ:red to be category A or AC per IWV-2000
and to meet the appropriate requirements of IWv-3420 of Section XI of the
ASME Code except as discussed below.

Limiting Conditions for Operation (LCO) are required to be added to the
tehcnical specifications which will require correctien action; i.e.,

shutdown or system isclation when the final approved leakage limits are

not met. Also surveillance requirements, which will state the acceptable

leak rate testing frequency, shall be providec in the techaical specifications.

Periodic leak testing of each press:re isolatior vaive is required to be
performed at least once per each refueling outage, after valve maintenance
~rior to return to sarvice, and for systems rated at less than 50% of RCS
design pressure each time the valve has moved from its fully closed
position unless justification is given. The testing interval should
aver:gJe to be approximately one yzar. Leik testing should also be
performed after all disturbancaes to the valves are complete, prior to
reaching power operation following 2 refueliig outage, maintenance, etc

The staff's present position on leak rate limiting conditions for operation
must be equal to or less than 1 gallon per minute for each valve (GPM) to
ensure the integrity of the valve, demonstrate the adequacy of the

redundant pressure isolation function and given an indication of valve

FSH: pab/J12117 -65-
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degradation over a finite period of time. Significant increases over
this limiting valve would be an indication of valve dagradation from one
test to another.

Leak rates higher than 1 GPM will be considered if tne leak rate changes
are below 1 GPM abovi the previous test rate or system design precludes
measuring 1 GPM with sufficient accuracy. These items will be reviewed
on a case by case basis.

The Class 1 to Class 2 boundary will be considered the isolation point
which must be protected by redundant isolation valves.

In cases where pressure isolation is provided by two valves, both will be
indepandently leak tested. When three or more valves provide isolation,
only two of the vilves need to be leak tested.

Provide a list of all pressure isolation valves included in your testing
program along with four sets of Piping Instrument Diagrams which describe
your reactor coolant system pressure isolation valves. Also discuss in
detail how your leak testing program will conform to the above staff
position.

Response
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3.9.3.2.3,1.1 Hydrostatic Test

All seismic-active pumps shall meet the hydrostatic test req. - =
ments of ASME Code Section III according to the class rating of
the given pump. The ASME Code existant at the time of bid award
applies or the designated code of"record.

3.9.3.2.3.1.2 Leakage Test

The fluid pressure boundary is examined for leaks at all joints,
connections, 2nd regions of high stress such as around openings
or thickness transition sections while the pump is undergoing a
hydrostatic test or during performance testing. Leakage rates
permitted in the design specification that are exceeded are
eliminated and the component retested to establish an observed
leakage rate. The actual observed leakage rate, if less than
 permitted, is documented and made a part of the acceptable docu-
mentation package for the ccaponent.
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.3.2.3.1.3 Performance Test ﬁ'/}‘) [ resraim.
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# L

The vendor demonstrates that the pump is capable of meeting all
hydraulic requirements while operating with flow at the total
developed head, minimum and maximum head, NPSH, and »¢-er param-

eters as specified .in the equipment spec:.fication.

Bearing temperature (except water cooled bearings) and vibration
levels are also monitored during these operating tests. Both are
shown to be below specified levels.

3.9.3.2.3.1.4 Dynamic Qualification

The safety-related active pumps are analyzed for operability
during an SSE and hydrodynamic loading event by assuring that the
pump is not damaged during the seismic event and the pump .on-

tinues operating despite the SEE and hydrody~amic loads.
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QUESTION 66

Table 3.2-4 indicates that the information required in identifying
pressure vessel components, piping, pumps and valves, and the corresponding
component code, code edition, applicable addenda, and the component order
d~.e of each AZME Section III, Class 1 & 2 component within the reactor
coolant pressure boundary is scheduled to he supplied by the individual
applicants. One of the advantages of the Nuclear Island concept would
seem to be to minimize the amount of analysis and checking of ASME code
limts to be done for each individual plant. Various places in the SAR
refer to 1974 and 1977 Code versions as used for design. How will plans
requiring later code versions treat the differences in code loading
combinations and allowables? Will the aralyses have to be redone? If
code allowables cannot be met without design modifications, how will
these modifications be reconciled with the dezign presented in GESSAR II?

RESPONSE
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