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Mr.. R. Bosnak, Chief
'Mechanical Engineering Branch
U.S. Nuclear Regulatory Commission

. Washington, DC 20555
r

Dear Mr. Bosnak:

SUBJECT:

Reference:

'I

GE POSITION ON FATIGUE ANALYSIS

Letter, R.. Bosnak to W. G. Gang, same subject,
dated'ebruaryl9, l981

O

This letter responds to the referenced letter requesting that GE provide
assurance that the methodologies employed to evaluate fatigue effects
properly considers the combination of the OBE and SRV loads. GE's
approach to fatigue evaluations is clarified, as follows:

In the fatigue analysis of NSSS equipment, piping, reactor pressure
vessel and RPV internal components, the actual cal'culated loads due to
OBE'nd.SRV are combined to show compliance with upset limits for fatigue.
This calculation is performed by comparing the "plant unique OBE and SRV

loads" with the "original OBE load used for the design basis." If the
"plant. unique OBE and SRV load" exceeds the "original OBE load used for
the design basis," a stress evaluation is done to show the stresses to
be within acceptance limits. The larger of the two loads has been
evaluated for 10 or more fatigue cycles consistent with upset limits.
For reactor vessel nozzle loads, the original OBE load is also the
maximum permissible value shown in the interface control document (ICD)
issued by General Electric. Consequently, OBE loads have been combined
with other upset. loads (including SRV) for the fatigue evaluation.

The procedure described above is applied in general to all BWR 4/5/6
"- requisition projects. The actual calculated loads (OBE + SRV) are more

commonly used for BWR..4/5 projects, but in either case, a comparison is
made to insure that the ICD loads are.not exceeded.

The number of SRV cycles used for these calculations varies widely for
BWR-.4/5 projects. However, the number of SRV cycles for BWR/6 projects
is always less than 13000 because of the low-low set feature which is
part .of th standard BWR/6 design.
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This approach has been discussed with you and members of your staff and
we understand it is acceptable.

Very truly yours,

~R.'B:johnson, Acting Manager
BMR Projects Licensing

~ Nuclear Safety and Licens&ng Operation

RB'J sum/1125-26 625

cc: L. S. Gifford

bcc: R. Villa
G. G. Sherwood
P. C. Yin ~
BNRPL Staff
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3.9.3 ASME Code Class 1, 2 and 3 Components, Component
Supports, and Core Support Structures

3.9.3 1 Loading Combinations Design Transients and
Stress Limits

Question 28

The. safety relief valve discharge piping and downcomers are
ASME'lass 2 and, 3 components, a fatigue anaLysis is not
recpxired in their design by the ASME Section III Boiler and
Pressure Vessel Code. However, a through wall leakage c ack
in these lines resulting from fatigue caused by SRV actuations
and small LOCA conditions would allow steam to bypass the
pressure suppression pool. This could, result in an unaccept-
able overpressurization of the containment. We, therefore,

ecgxire that the applicant perform a. fatigue evaluation on
these lines in accordance with the ASME Class 1 fatigue rules.

Response:

A. fatigue evaluation using ASME Class 1 fatigue rul'es is
currently being performed for'he downcomers and the wetwell
portion of the SRV pipincj potentially subject to bypass leak-
age.

Summation — The results of this evaluation will be reported
in the WNP-2 Design Assessment Report for SRV and LOCA loads.

.= This item is closed.



WP-2 OSER.

OUESTION NO. 29

Provide justification for utilizing one OBE with 10 maximum load cycles
specified in Table 3.9-1.

RESPONSE

The justification is provided in the response to guestion No. 9.
Revision to Table 3. 9-1 is attached to the response to guestion No. 10.

Summation — This item is closed.

PCY: ggt: rf/45L24
9/23/81,





MNP-2. OSER:

OUE~iON'NO. 30
3.9.3.j

Provide the basis for utilizing the allowable general membrane stress for the.
emergency loading conditions's 1.5- Sm in Table 3.9-2(a). ASME Se~~ on III
Figure 3.2.2.4-1 specifies this 'limit as, the grater of 1.2 Sm or Sy. This
table also specifies one of the loads, as maximum credible earthquake which
has not been clearly defined.

RESPONSE

The listed stress cri erion is in typographical error . "1.5 Sm" should be replaced
with Sy.. See the table revision attached The maximum credible earthquake is SSE

Summation — This item is closed.



ThOLE 3.9-2 )a) )Continued)

Vessel Su art Skirt
Critorla boa din

hllawable Calculated

hSHE 8 and PVC Sect. III
Primary Stress Limit for
Sh 533 GBB CL1
Far normal and upset
Conditions

S 26,700 psl

Normal and upset
condition loads

1. Dead Height
2. Design earthquake

(Operating baeiq
earthquake)

General Membrane 26 '00 19 ggll

For emergency conditions Emergency condition loads General Hembrane $ 2~300 39,2)5
~S-» {2,300 psl

5y

Far faulted condltlanI

1. Dead Neiglit
2. 84ximum credible

earthquake {Design
Wasl~asahqus}te)'(55+)

Faulted conditian loads General Hembrane $ 2 ~ 300 39g2l5
~&- » 42,300 psl 1, Dead Height

Sy ))axlmum credlblo
earthquake (55K)
Jet reaction farces

l)DTES> The vessel suppart. skirt has baun evaluated for buckling.
Faulted category loads vere ovaluated with emergency allauable loads.
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MNP-2 DSER

UESTION NO. 31
3.9.3.1

In Table 3.9-'(a), it is noted that the supported skirt and shroud
support legs have been evalulated for buckling, but'the buckling
criter ia are not specified. The applicant should discuss thd
applicability of the criteria in FSAR Section 3.9.3.4, "Component
Supports" to this table.

RESPONSE:

(a) The response to Question 42 addresses the subject of suppor t
skir t buckling.

1

(b) The criterion for the shroud'support, which is a core support
structure i's defined by Equation b in Table 3.9-9 of the FSAR.
The maximum faulted condition design load is 854.5 kips per
shroud support leg compared to a critical buckling load of
1ZB9 kips. A 'copy of Table 3.9-9 is attached for reference.

Summation — This item is closed.
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BQCKLXNC STABILITY LIHIT

(for reactor internal structures onl )

An One Of (No Kore. Than One Re ired)
a. Permissible load. LP

C e norma event permxssx oa g N
~ 2.25

b. +Permissible load. LP
'QSta x sty ana ysxs oa, SJL

0.9
< SPmin

where.

LP ~ permissible load under stated conditions of normal, upset,
emergency or fault.

PH applicable code normal event permissible load.

SL ~ stability analysis load. The ideal buckling analysis is-
often sens'ive to otherwise minor deviations from ideal
geometry and boundary conditions. These effects shall be
accounted for in the analysis of the buckling stability
loads. Examples of this are ovality in externally pres-
surized shells or eccentricity on column members.

3.9-196



MNP-2 DSER

OUESTION NO ~ 32
~ ~ ~

in the allowable stress for emergency
d f f lted co ditio s ofcondition of 1-5 x AISC allowable stresses an Dr a ..

I t ) For1.67 x AISC allowable, stresses for the RPV support (beanng p a e .
th RPV stabilizer, the allowable stresses are also based on the
specification. The allowab e
Mhat is the basis for this number? For the fau e oa

I d ll bl tas the material yield s ren
the difference from the the previous fau te . a owa
1. 67 x AISC, allowable stress?

RESPONSE

1. Hearing Plate

(a) Faulted Condition

GE Report NEDE-10949-3 and GESSAR establish the basis for the
1.5 x AISC allowable for supports and structures.s Since
AISC = 2/3 of yield strength for bending, it follows that, for
A-36 material,

1.5 x AISC = 1.5 x (2/3 of yield strength) = yield strength =-
36,000 psi

(b) Norma1 and Upset Condition

Two thirds of yield is 24,000 psi, but 22,000 psi is used for
conservatism.

(c) Emergency Condition

This condition is not critical to an inactive equipment,
therefore, a 1.5 factor is applied to the normal and upset
limit to arrive at the emergency limit.

The above clarifications are added to Table 3.9-2(a) as footnotes.

2. RPV Stabilizer

The rod yield strength is 140,000.psi wh'ich is used as the faulted
limit. Hased on the AISC criterion for tension, 0.6 x 1
84,000 psi is used for normal and upset. Accordin'gly, the tab e
entry is clarified by the added footnotes.

Summation - This item is closed.

PCY: ggt: rf/45L13
9/23/81
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ThtF. ).0-1 (n.) .Continued)

lt Su c nearln F «te

Cfktifli
Clear SC aaa Llnl

lliC apaclllcatlon For Che ltornal and upaat
daalgnr tabrlcatfon an4 condltlon
erection oC etiuctural
ateal Coc bulldlngae, le Dead loada

Dpecatfng baale
5 eacthguate

Loada dua to cora

location

Roaring Flats

Allouable . Calculated
~ '- lu

22 ODR tb ) F 440
(~)

For normal a upaat
'ondltlonaAlSC alliable

atraaaaa ~ but vlthout tba
uaual lncceaae tor earth-
Quake loadie

FOr «aecganc co dltlone
f5' ovab ~

tceaaea ~

aaergencF condl tlon

1 ~ Dead loada
Dealgn baala
~ acthguake

3, trade dua to eccaa

Rearing plate

I

33gDDO tb > lCeODO
4)

35p000
(0r fau co Q, a

.fF x 8 a ouable
aCcaaaaa Coc atcuctura
~ Caal nolkbeca ~

Faulted oondltfon

i. Dead loada
2. Dealgn baale

~acthquake
Jat caactfon load

Aeaclhg Flate gb 1C,OOO

0

D

co



'(hule. ).0-X Q) (Continued)

V Stab ee

Qk

teleia

Lee Stree 'n
AlSC apeoltlcatlan tor the
cone r ct uctlan gabrlcaglon<
and erection ot atructu Lal
atae$ tor bulldlnga

~id~to

Upaet condlglon

l. Spring pieloed
2 ~ Operating baal/

earthquake

+ca~to

bracket

Brackeg

(1)
04,000

22gODD

l4 g000

gt « $ 4~440

gb « 12g000

t «4(400Y

Alle&able Calculated
a al

tor nornal 4 upaet con
tlana AlSC allowable
atreeeea< but srlthout the
ueual lncreaee tor
earthquake loeda

Cor energancy condltloaa
1.S x klSC alloveble
atreaaea

tor taultad condltlona
ifaterlal yield atrengtg

tnerganoy cond lt lan

l> Spring reloadDaily'ala earth
Quako

faulCed aondltlan

le Sprlny reload
2 ~ Deal9A aale earth»

quake
3 ~ Jet reaotjon load

bracket

Sracket

0racket"

0racket
Sad

33y000

2ly000

120.004'>

34e000

21 i500
l40,000

tb « 24g400

g « 10gC00

t « l00,400t"

20g000

gY
« lli330

tt «132q000
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WNP-2'SER'ESTION

NO. 33

Table 3.9-2{b) shows the general membrane plus bending allowable stress
for emergency conditions as 1.55A where S = 1.5 Sm and for faulted
conditions as 2 S . What is the basis foI these numbers'he ASME
Section III code )igure N83224-1 specifies 1.8 Sm or 1.5 Sy for emergency
and Table F1322.2-1 specifies, 2.4 Sm or 0.7 Su for components and
1.5 Sm or L2 Sy for component supports, for faulted conditions.

RESPONSE

2.

For emergency conditions, the 2.25 Sm limit is same as the limit
per ASME Subsection NG.

For faulted conditions, the 3.0 Sm limit is more conservative than
the 3. 6 Sm value in Appendix F, Table F1322.2-1, as shown by the
comparison below:

From Appendix F, P < 0.7 Su or 2.4 Sm

P (membrane + bending)
< 1.5 x 0.7 Su or
= 1.05 Su or='05 x 63,500 or
= 66,675 psi or

1.5 x 2.4 Sm

3.6 Sm

3.6 x 16,925
60,930 psi

Hence, in either case, the l.imit of 50,775 psi is Table 3.9-2(b) is
more conservative than Appendix F..

An error in the stress type is corrected as attached.

Summation — This item is closed.

PCY: ggt: rf/45L14
9/23/81





TABLE 3.9-2 fb)

REACTOR VE66EL ItlTERllhLS hllD ASSOCIhTED E UIPHEllT

W

La
I

Ul

Criteria
TOP GUIDE-llIGllEST STRESSEU
BEAH

Primer Stress Limit

The allowable primary mem-
brane atross plus bonding
stress la based on ASHE
Boiler and Prossure Vessel
Code, Seat. XII for typo
30$ stainless stool plate.
1'r normal and upset
condltlon Stress Intensity
Sh 1.5 6 1.5 x 16,925
pal ~ 25 '88 psl

For omorgency condltlonL
611 lt 1 ~ 5 Sh 105 x
25>338 ~ 38,081 psi

For faulted conditions
11NLlt h

25 ~ 208 ~ 50,775 psl

~ta din

Hormal and.upsot con-
dition loads
1. Operating baal ~

oarthquako
2. Height of structure

Emorgoncy condltlon
laada

1. Design basta earth-
quake
Holght of structure

Faulted candltlon loads
{same as emorgonclt
condition)

Primer Stress

General Hombrane
Plus Bending

General Hembrane
Plus Bending

General Hombrane

flw ~

hl lowab le

25g388

38y081

50e775

.Cal'culatad
Stress al

2li676

32 ~ 51$





MNP-2 DSER

QUESTION NO. 34
3.9.3.1)

Table 3.9-2(e) shows the allowable for the emergency condition as Pe <- 3.0 Sm.
Mhat is the si.gnificance and validity of this equation?

RESPONSE

The criterion "Pe < 3.0 Sm" should .be deleted; . ".Eq. 9 < 2.25 Sm" is the criterion
for both emergency load cases. Accordingly, Table 3.9-2(e) is revised as attached.

Xn the new loads update for BOP, Tables 3.9-16 and 3.9-17 wi11
be upgraded to cover piping, components and supports.





TABLE 3.9-2 (e)

CLASS I RECIRCULATION LOOP PIPING

LOADING COMBINATIONS AND STRESS LIimTS

Page 1 of 2

Loadinq Combinatians

DESZGN

P + W+OBE

NORMAL/UPSET

P ~ W, OBEI, OBE , T0

EMERGE'ZCY

OBE0

P + We

FAULTED

P + W+ SSE~0 I
TEST

P + H

P~

Allowables

Eq. 9 c 1.5 S

(NB-3652)

U c 1.0
Eq. 12 c 3.0 S

Eq. 13 c 3.0 S

(NB-3653)

s~ (<$-s~)
P' 3 ~ 0 S.

Eq. 9 c 2.25 S

(NB-3655)

9c30S
(P-1360 Appendix Z)

Pc09S
v

Eq 9 c 1.35 S

(NB-3226)

3 .9-113





TABLE 3.9«2 (e) (Continued} Page 2 of 2

The definitions of load symbols used in the ahove tahle a e
as follows:

P ~ Load Due to Piping Design Pressuze
D

P = Load Due to Ne Operating P essure Assoc'ated with
the Loading Event

P e
= Load Due to the Peak Pressure Occur=ing During a

'Transient Event

P ~ Load Due to Testing Pressuret
W ~ Load Due to Weight

OBE> .~ Loads Due to Operating Basis Ear&cpzake Vihratory
Accelerations

OBED = Loads Due to Operating Basis Earthquake Differential
Movements

Expansion and Nozz3.a Movements

= General Primly Memhrane Stress Zntensity
= Yield St ess at Test; Tempe ature

P

Y
S ~ Design Stress Intensity

SSE> ~ Load Due to Safe Shutdown Earthquake. Vihra ozy
Accelerations

TE ~ Loads Due to

Thermal'.9-114



WNP-2 OSER

OUESTION NO. 35
3.9.3.}.

Table 3.9-2 (i) Item 9, Hanger Bracket Combined Stress. In the method of analysts,it is. stated that the load (W + W + WO) .33 and that the multiplier (.33) is
added as a safety factor speciRed off the purchase part drawing. Without being
able. to evaluate the intent of this analysis. in detail it appears that this. factor
results in using only 0.33 of the total weight to determine the stresses. Additional
details or this analysis are requested.

RESPONSE

The recirculation pump is suspended from four hanger rods. The load. on each rod
should be (W~ +

WC
+ W„) x 0.25. In the actual design, (W> + WC + WO) x 0.33

is assumed ."This prov'fdes a: 32 safety margin

This. is clarified by the footnote in the attached table revision.

Summation — This item is closed.





TASLL'.9-3 ill /Continued)

7. Sual Clead negagner

A, Loads p

Hogppal and u eot condltfon

Design pressure 6 teoperatura

S. Alloppable pporklng stress por
ASHE Code Sect, V111 ~

Hughod ot Anal apa

S a K
"a ppd

Load la!posed
4 ~ diaoiotor at shear resistance
t 9 thickness at'hear rasCstance

S H $ 696 pol

Aklopp Stre ~ a or

S ~ 9690 psls

S. Shock Su reaaor Lu Coablned
tress

A: Loadap p ~

OSR horizontal ~ elspalc
torca ~ 1 5 g

S. CopLblned Stress Llppltg

Load ~ shall bo applied ln tho norpgal
dlrectlon 'slnultaneously 'to
dotorsplna tensile, shear an4
bonding stresses ln tho brackets.
Tensile, shear, and bondlny
stressea shall be conblnod to
daternlno plex! coablnod streseae!

Cooblnod Stress S ~ 19635 psl
lShear plus tensile)

S ~ llp600 psl
Lug 91 SC ~ llp630

pal
Lug 11 SC ~ 30p915

pal
C.ug 93 SC g 19pSIO

pal'lold

stg'eee ~r ASHE ~

Sect. 111

9. ~lan er Sracket Coppblned
Stress

A, Loadag

Ploodad ppelght oC equlppaant

DSS vortical aolsnlc Corce-"01)y
0 ~ Coppblned Stress Llnltg

Tleld stress per ASKS
Sect. V111

Sracket vertical loads shall be
dateggplned by suguafng tho equip-
spant and Cluld ppelyhts an4
Vertical Solaelo CDrce ~ .

Loa4 lHS 9 KC 9 ™OIp)3;+
t e pau plier (.33) ls

adde4 as ~ saCetp tactor specltle
on the Purchase Part Orappln

H u Height of Notor0
HC uolght ot apotor apount

KD ~ uelght oC puppp case

SC ~ 0 ~ 333 pel S 1)p600 pel

a,ELM MM~4g
2g (<g p <„+ IJ>) r g~, MxL ~A~, (pJg p + p- vJ>) x pp> ~ ~~A P
3~% AN@ ~~



OP-2 OSER

UESTION NO. 36
~ ~ 0 1

Table 3.9-2(n) lists the calculated stresses and allowable stress fot
the ECCS Pumps. The actual stress exceeds the allowable for the RHR

suction nozzle. While the excess is small, it; is not noted what stresses,.
normal, upset, emergency or faulted, are being computed, and what loads
were considered in determining these stresses. Additional information
on the stresses in this area is requested.

In the discussion of the nozzle loads for the RCIC Pump on page 3.9-50,it is not clear how the equation,
Fl Hi

is to be applied. Is Fi to be the maximum of Fx, Fy and Fz and Hi to be
the. maximum of Nx, Ny and Hz? Clarification is requested on this point.

RESPONSE

1. RHR Suction Nozzle Stress

Table 3. 9-2 (n) has been updated and replaced by three comprehensive
sub"tables. The requested additional information. on the stresses
is provided in details shown as attached.

2. RCIC Pump Nozzle Loads

The c1arification is provided in the attached text revision;

Summation — This item is closed.

PCY: ggt: rf/45L15
9/23/81



AMENDMENT NO ~ 9
April 1980

TABES 3~9-2 (n)

ECCS PUMPS

e following is a summary of the design calculations
p p components:

Pressure B nda Parts

Suction shell
Discharge nozzle.

Suction nozzle-

Torispherical head of
shell
Stuffing box

Nozzle head Lower plate
Mech seal press. bo 'ng

18756 1102 11345

8040 040 12060

27383 14246 . 14248

10 5 4711 5139

2028 2230'847
35 2516 11582

760 7600 13660

Calculated Stress asi

RBR EPICS HP
AILowable
~DSi)

21000

17500

27000

17500

15000

15000

25000

Mounting flange

Nozzle bolting
11293
20978'838

5846

76 16545

17500

25000

Non-Pre ure Boundary
Comzmn

Mo r mounting bolting
otor mounting flange.

21075 18259 126

860 153 8946

25000

17500

3 9-155





~CCS PIJI~P

QHJQO/~IEH R+OV+~UIIP

~O~Ch fOH fO$0lllg COpi!QJQ~ Cital'pl!II

CALCULATED STRESS fPSI)
OR

hCglth~iT lC~IJESS~QI~Q

ALLOQABLE STRESS (PSl)
ORQl~l~ci~ii I!i

3.~KM
s4t(

~]yE~

ttoxxlo Shell
later Section

a. LILY
g+(~.)

g~ s6j.

Rotor Bolting

f+OLTF.D COIIOT~TOft
Declan greaaure
5$4c QW
Design Pransure~lci~W
Ops)otic. ~$
Q}IIHCQ COJQJT~IO.
.DasPgn Pressure

g~c..d~
~AIIHEQ Coiln+T~O
Design Pra Jaurlt
5 «5c. Loads

f +fQ COttg~O

bq~ic- LoadS

fAI1HKP COilQ~OQ~~
md'g~tc. LoaA

ASRE Boiler 6 Pressure
Vosaal Code, SectiorQQ

ASHE Boiler 6 Pressure
Vessel Code~ Section ~

ASRE Boiler 6 Pressure
Vessel Codai Section ~

ALIIS Boiler 6 Pressure
Vosael Code, Section ~
Bolting Loads 6 Btresaaa
par PQ4S,~~
~4vLt~ WF

Salting Loads 6 strasaca
por A~a MX)~K~iXa«. t4f

C,319

)5,C 5o

)l~oZR

)0)g

z,ez~

b]bSl

VD)JOG'S~OEIO

54)uc

2.),4E Cs

'7)

She





XbK~E tlnuedl

KCS~I . fg
~O)~)RKSSO!) E CORP. SPRAYUHf

f,och~+op

@A'+)l'TEA
Co',DgglOQ

.Duslqn gri>saure

Ogaa)etc

Roach'SEK

poller f pressure
Vnaaal Coda, Suction~

hoHE Dollar f Pressure
Vassal Coda, Section ~

ChLCULRTKD STRESS (PSl)
OR

BCEUF XNCPERS HM

l))55'5

ALLOMAILESfgESS fPS1)
oA

C SS

Z.l)o~

J9] 0Po

Uoccle Shell
inter Section

SALag,L~nl X4 flu(~)

Rotor Voltlng

Desi n Prcssure~~)Io~bj~'c.dna
fAIILQKO COQQ~l~o
Cosign l'rcasura

~ c toads

l JfXEB ColgHLOH
st 4~2~~~d~
P'UsTED coHDHLH
LCd;c dr 4~~*.A

h3NK Dollar E Pcessuce
Vrasc'l Coda, Section ~

hSHE Qotler 0 Pressuca
Vessel Code, SectlonM

Salting Loads S Stresses
ASHY s SlaV~ ~

~e HF

Voltlng Loads S Streesee

g~ pote, AWK,
SJ ~

ig,i7o

Z)6'L5

84)ta ~

.Iq)

I7 gK)c)





ygyg~ 2 3g - .lnuedl

Kcs puH+Q

~llYitl «<s<<< ca<e s<p<~u<p

~gM ~n<i

aw<sM
z4(

Sr~~~e~g<

fh'If.'ffp Copped I$0g
~D<. l in i<~r<'.< u<iru

Design Preasury
6tn,tir. ~s
Dqii<iii<icLeak,

As.'lK Dollar C praaaure
Vuuuul Co)a< Scatted'Qf

As.'iR Dollar C Preaaure ~

Vusaal Coda~ ScctlonlK.

'Zl)60d

j Ss~- Q~ooo

CALCULATED BTRESS fPSi) ALT.DMABLC STRESS )PST]
OR OR

KDKDOLCQMRQM. tLB~lKKRS~SS

SJc.f<pn,
Sortie Shell
Tntcr Section

«AX( Q(w~.)

.'iotor - Bolting

fg<gHPO CO<JQfg)OJf
Declan Prc3aurc-
3~ c Loada

Oc:<I in t'r<.<'ura

D<<slqn rcasuru

. KAKH2 Co<<BHU28

,/~I gjAA

As.'is Dollar c Prcaaure
Vaaael Coda~ Section~

ABBE Dollar f Preaaure
Vcaac) Coda~ Sect.ion K

Bolting Loada 8 Streaaee
A~HBSccKrr3K.,~ HF

Doltlnq Loads C Streaaea
ALBA"3<~

~ l4F;

S3y93'5

>i8?.l

%9,4 sc

2.I~ 0

)g,~o

g,l)O~
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g. Nozzle Loading:

Pump nazzles are subject ta loading fram the
connecting pipe. The nozzle pipe reactions to
the allowable farces and moments on the equip-
ment is expressed as:

Pi + Mi.
T4
F

Ho
Po ~ The allowable va3.ue of'k when all

moments're

zero g and

Ha ~ The allowable value of Hi. when all forces
are zero Therefore, the ecpxipment

shall'e

designed to be capable of:
a. withstanding the three external ortho-

ganal farces, a11 equal to Po with
'o

moments.

b. Nithstanding the three extol ortho-
gonal. moments, al~ ecpza3. ta Mo with
no farces.

Table 3.9-2(r) contains a sunanaxy of the design calculation
far the RCXC pump camponents.

3 9.3 3..13. ECCS Pumps

Design candition for RHR, LPCS, and HPCS pumps are as
follows.:

LPCS

Design pressure .

Suction

220 psig 100 psig 100 psig
Discharge

Design Temperature

500 psig 550 psig 1715 psig
40-360 P 40-212 Z 40-212 P

3.9-50
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WHP-2 DSER

UESTIOH HO. 37

Table 3.9-2{s). Justification is required for the usage of the, AISC for
the source of the allowable stresses and the source of the 1.6 S factor
as the allowable stress. An explanation is. also'requested for the

~ allowable stress of 0.7 ULT being equal to 35000 psi. If the material
is 6061-T6 aluminum as noted in note a, the ultimate'trength per ASTH 8308
is 38000 psi so the allowable would be 0.78(38000) = 26600 psi.

RESPONSE'. - Justification of
AISC'uel

storage racks are not governed by the ASHE design codes, hence
the AISC was selected. on the premise that the source reference
would be conservative when applied to the storage racks calculations.
AISC provides an industry-wide code of standard practice for the
design, fabrication, and erection of structural components. The"1.6 factor" is a typographical error and should be deleted.

2. Allowable Stresses

The limit of 0.7 Fu is not used. A new table is provided using afactor of 1.33 to raise the normal allowable. fo'r the upset allowable
,.in accordance with AISC, Part 1, Section 1.5.6. The upset allowable
is then .used for the emergency and faulted conditions as shown in
the new table attached.

Summation — This item is closed.

PCY: ggt: rf/45L19
9/23/81





CRITERIA Ms Allis

TADLE 3.9-2 ts)

FUEL STORAGE RACKS

LOCATION
ALLOHASLE

STRESS (Os7 U
CALCULATED

STRESS

ls NEW FUEL STORAGE CKS

Stress due to normal
upset or emergency
loading shall not cause
a failure so as to
result in a critical
array

FAULTED CONDITION -"A"

l. Dead Loads
2. Full Fuel Load .

in rack
S.s.e.

j~Thermal tnot
a plicable)

l. Ream [Axial) 1.,000 I/in>
2. Beam (Trans. ) 2 35, 000 i/in>
3. Combined . 35,000 I/in-

1. 15s090 t/in2
2. 6,613 i/in>
3 16,500 I/in

I

W

l
SSA

l4

BOTSSr

Sooros ol Allossbls Stress S.'l SAT

a. AS'308 Alloy 6061-.T6
b. ASNE Code - Doilers and Pressure Vess~ s, Sect. Ill, NA
c. Product Safety Standards for DHR-6~ark Ills Sec Vl, A, t3) .
d. ASNE - Pressure Vessels and Pippngc Design and Ana ~is, Volume One, Page 69 ~

e. ASTN coda for Doilers and Pressure Vessels Was select+on the premise that, data used from this
source w'ould necessarily byron the conservative side as ~plied to the fuel storage rack calcu-
lations. rsr'e

I
~sS

g f
e arr eg
0

-4
0
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'Fuel storage Racks

hCCEPTAHCC CRITKRlh

Tho al lo~ablo
stress is baaed on L<t i ol RISC Ha~~~l
for type AOTth 5>>Ia 4'-f4 A4H.Alloy

F Q~ psi
u

~ KpQ psi
Y

LOhDIHQ

'R INLJly
STRESS

ECTYPE

hLLOHhDLE
STRESS fpsi)
~ &0%%&&~

ChLCOLhTSD
STRESS pepsi)~%&»

\&'%or

normal conditionI

limit " y
0),b)

For emergency conditions

-M8 F
I!mtt y

~or faulted conditionI

s -~r
limit

I'or normal conditions

uorMoPraki «I IMs

For emergency conditions

0 SIS

For taulted conditionI
l4ugVnC o arr4'I lWSst»»k knub aig»o»
Sdf ICfVWMa

Aw)aC
4'ce4Kg

A+aQ Loag
.B~ing

AI'ink~

2.~,)Po . " lg,?.3o
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ThBLE 3.9-R (s) (Continued)

SOUACS OP LOhDS hHD STRRSSRS

S.S.R. loads derived'by dynamic analysis, Total strgss-re%ra to combined earthquake and thermal
load at highest expected pool temperature. " ggqbako stresses obtained by square root of the sea
of the squares method for a respons u~ trl-axial oscitation, Stress given is tho highest in
the total structural arr



TABLE 3.9-2 (s) (Continued) .

2o SP FUEL STORAGE RACKS

Stresses o to normal
upset or erne

fancy
loading

shall not.cause a failure
so as to result in a
critical array.

FAULTED CONDITION

Dead loads plus
thermal loads plus
SSE ~

LOCATION

a. Upper grid
welding

b. Base grid
c. Fuel Cans
d. N-S upper

bracket
bending

o. Restraint
weld N-f.
upper~brac» .
k tA-I/i"

asset to
plato weld

.— ALLOHABLE
STRESS 1 6S

17,600

26qE
26 00
2 g400

17g600

STRESS

17,256

= 23 ~ 700
26,335
23g 618

16„743

W

Source of Allowable Stress 1.6S

AISC "Specification for the Deign, Fabrication, and Erection
of structural Steel for Buildings", where "S" equals required
section strength based o~fhe elastic design mothod and the allcwiblo
stresses defined in ParE 1 of AISC

The ca+ulated stresses shown represent tho highest stresses
~on h6 welds and base metal.

o %0P,

l4 C





MNP-Z.DSER

UESTION NO. 38

Table 3.9-2(w). An explanation is requested for the 1.5 Sm and 2.25 Sm

emergency stress limits and the 2 Sm and 3 Sm faulted. stress limits.

RESPONSE

. The current Table 3.9-2(w) is superseded by a new table which provides
the stress limits on the basis of the ASME Boiler and Pressure Vessel .

'Code, Section II1, Subsection NG., The FSAR text description of jet
pumps is also revised accordingly.

Summation - This item is closed.

Pn: ggt: rf/45L18
9/23/81





NNP 2

3.9.1.4.2 . Standard Reactor Interior Components

3.9.1.4.2.1 CR Guide Tube

The >mcuaum calculated stress on the CR- guide tube occurs in
the base during an SSE and is 19,654 psi. The faulted limit
is the lesser of 2.4 Sm or 0.7 Su at the design temperature
per ASME Code, Section ZXI, Table Z-1.2 and P 1322-1.. The
.faulted condition loads are shown on Table 3.9-2(aa). The
faulted condition stresses are within elastic limits and are
also. shown on this table.
3.9.1.4.2.2'ncore Housing

The faulted condi,tion maximum calculated stress on the
Incore Housing occurs at the outer surface, of the vessel
penetration during a SSE and is 15,290 psi The allowable
stress for the elastic analysis used is Sm = 20,000 psi and.
the ultimate st=ength of the materia'1 is 57,500 psi. Table
3.9-2(ab) shows the faulted loads applied. The stresses are
within elastic limits..
3.9.1.4.2.3 Jet Pump

The elastic analysis for the 'et pump faulted conditions
shows that the maximum stress

and is,~~~~ psi. The maximum allowable for this condition per
MME code Section IZX -'

' 4 ed' y

3.9.1.4.2.4 LPCI Coup~g ~~Q( ~>45~or 60,~
The maximum stress during a. SSE on the LPCX coupling occurs
at the "bellows" which is a purchased component designed, to
GE requirements for 120 normal operating condition cycles
and. 10 SSE cycles. The stresses on the bellows are within
elastic limits.
3. 9.1. 4. 2. 5 Orificed Fuel Support

Due to its complex configuration, a series of vertical and
horizontal Load tests were performed on the orificed. fuel
support (OFS) in order to verify the design. Results f om
these tests indicate that the component and seismic loading

3.9-19





TABLE 3. 9-2 (w) Page l,of 2

JET PUMPS

0 e atin Conditions

A. Normal a Upset

'.. Emergency

C. Faulted

Loadin Combinations

F N+F + QBE+V+T
P'P

+' + PC + OBE + P

P +F, +8+F +S+

P'tress

Limits. at D ian Temperature

Membrane d Bendin
a

.5 S
m

VC—

1 5 S.

S

2.25 S

m'here:

FP ~ Design int al pressure, and. hyd'r ulic and. pressure
re'action ads
(all co onents except rise brace)

FP ~ Des' external pressure, and hydraulic d pressure1

r ction loads
riser and mixer)

P
=Design internal pressure, and hydraulic and p ssure.
reaction loads
(inlet mixer and diffuse )

3.9-168





X~B~E

J EJ~PU.

CRITERIA

PRI:%AY HPlBRANE PLUS SENDING
STRESS BASED ON hSHE Qf PU
CODE SECTION IIIq5+B~ID
)ICc i
fOR S RVICE LENELS h G D
(NOPNAL Atty ttPS-T) CONDITIONt
fOR TYPE 3O~S.,Q ~or

S ~~ pal

s ~ ~s SsiIlolt l4

LOADIttG
COiHDltthTIOitQ

'\Ms &&A&~ %\ PWAQ & WW

- 08~
SQ.Q

STRESS TYPE

PRIHAR'Y HEHDRANE
PLUS DENDIN3

ALLQtthBLE CALCULATED
STRESS (PSI) . STRESS (PSI)

25',~o

FOR SERVICE I EVEL C
(ENZASEt:CY) COtlDITIOitz
rOA TYPE~$ .$„a ~or

~aaa psl

S ss 2~@QS p(Llicit
FO'0 SERVICE LEVEL D )PAULTED)
CO!tDITIOiit
FOR TYPE~„u. 4 ggQ ~ P

S ~ -J(cj~ pal

S a ~S PslIlalt

PRIHARY HEHBRANE
PLUS BENDING

PRIHARY HEHBRANS
PLUS SENDING

C ogAo

C84a»-
s

Mqsd84jj~

o> ~ ~~,~~ J~~.X~4.
w ~(i) ~~u Q. Stsisi m Pj~ ~ ~cL Jowl.

I

s
~s





TABLE 3. 9»2 (w) (Continued) Page 2 of 2

P ~ In
C ~

- mixer-to-riser clampin orce

N ~ Static ights
OBE/SSE ~ Seismic oad

V ~ Vibratory f es

T' The loads

S ~ hock'wave loads (Diffuser ly)
P = Pressure expansion loads

3 9 169
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WNP-2 OSER

QUESTION NO. 39
(3. 9. 3. 1)

Table 3.9-2(y) does not present adequate information for evaluation.
What is meant by stress limits for VI and VII, and what are the stresses
being evaluated2

RESPONSE

.Table 3.9-2(y) is revised as attached.

Summation - This. item is closed.

PCY:ggt/45L16
9/22/81



TJLBZX 3. 9-2 (y)

LPCI. COUPLZHG

eratin Conditions

A. Mo 6 Upset

B. Faulted.

Log~ Comhinations..

hP + W + C' V'BE
hP ~ H + C V + SSE

Stress Limits r VI S.'VII:

hp e

V

C:

Sm at design, empera
3Sm at design t
Differentia1 s

Weights

V ation loads

Impingement loads

Restraint loads

U Iuuk ~Mpgp

3 9-3.71





QdP-2
IDLE 3.) —x (y)
u Cz. Qep&d

CRITERIA

PRIIQLRY MEI4DRAHE PLUS BENDING
STRESS BASKD ON ASHE BKPV
COD SECTIOH IZZ FOR TYPE
5/LL $%wlLLSS STEEL
FOR SERVICE LEVELS h L D
(NORMAL G UPSET] CONDITIOHe

r.I<IT ~ ~~~~f
'OR

SERVICE LEVEL C
) EHERGKHC Y) COHDZTIOH4

2,2.5'5|„—3(,QDDpi

FOR SERVICE LEVEL D {FAULTED)
CONDITION!.
S $ .$ 5o ~,~PiLIMIT

LOADING
COMDINATIOHS

7~~Dct&+skv~

~+ LocA(~)
+ hghfApq

4+.esp
.+ZcA (a.~4..

STRESS TYPE

PRIMARY EHBRAHE .
BEHDZHQ ~

PRIHARY MEMBRANE
B ENDING

PRIMARY MEMBRANE
BEHDIHG

ALLOHABLB
STRESS [PSI)

$6) 32,g

CALCULATED
STRESS fPSI)

XL,Q3$
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WNP'-Z.

OS'UESTION

NO. 40
3.9.3.1

Table 3.9.2(aa). The stresses evaluated are Hortna1 and Upset and the fau1ted
loading condition; Why is there no emergency loading condition for this. component.

RESPONSE

Eor control rod guide tube, there is no emergency load condhtion.

Summation - This item is closed.
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3.9.3.3 'esi: n''an'd''Ins'ta'1'1'a't'i'on''of'ressure'eli'ef'evi'c'es

Question 41

a 0 The response to Question 110.031 in the FSAR, Amendment 9,
does not comply with 'the guidelines in Regulatory Guide 1.67,
"Installation of Overpressure Devices" concerning dynamic
load factor, Paragraph 3.9.3.3.2 of the FSAR, "Open Relief
Systems", implies that there may be pressure relief devices
of the WNP-2 plant which relieve to open discharge systems.
More information on what dynamic load factor was used and howit was. determined is required. In addition, the applicant is
requested to provide a commitment that all of the information
in Sections 3.9.3.3.2 and 3.9.3.3.3 of the FSAR are appli-
cable to both NSSS and BOP supplied components.

b. Indicate how relief valve transients a e treated. Clarify
whether it is the intention of the FSAR to indicate that allrelief valve transients are treated using detailed dynamic
analysis techniques.

RESPONSE

ao See revised 3.9.3.3.2 of the FSAR. WNP-2 design does not
include any open relief system, therefore, 3.9.3.3.2 has
been deleted from the FSAR. Section 3.9.3.3.3 is
applicable to both NSSS and BOP supplied components.

b. Relief valves which produce transient loadings are evaluated
using detailed dynamic analysis techniques.
') Detailed dynamic analysis techniques are applied

for the. evaluation of the 18 mainsteam safety relief
lines (See FSAR Section 3.9.3.3.1).

2) Transient an'alyses for the relief valves listed
below are'erformed using detailed dynamic analysis
methods as described in FSAR Section 3.9.3.3.3.
RHR-,RV-95A
RHR-RV„-95B
RHR-RV-55A
RHR-RV-55B
RHR RV-36

See revised 3.9.3.3 of the FSAR.

To clarify the FSAR, the attached revisions have been prepared.

Summation — This item is closed.





Insert to 3. 9. 3. 3.

Detailed evaluations 'are performed only for valves which
produce transient effects; small relief valves (for example,
those relieving temperature induced water expansion), where
pressure relief is accomplished without transient effects, are
not evaluated.





WNP-2 AMENDMENT NO. 9
April 1980

Qualification testing of sensitive electrical/pneumatic
equipment'o meet performance requirements defined in Tables
'3.11-1, 3.11-2 and 3.11-3 is completed.

Seismic tests have been conducted on the safety relief valves
and the natural frequencies have been determined to be >
33Hz. The tests also determined that the equipment remains
functional during application of the specified "G" loads.

e

In addition to testing described above.and in 3.9.2.2.2,,the
sensitive electrical/pneumatic equipment of the safety/relief
valve has been qualified to performance requirements during
and after emergency environment conditions defined in Tables3.11-1, 3.11-2 and 3.11-3.

t

The MSIV and S/RV (Safety/Relief Valve) analytical qualifi-
cation results are shown in Tables 3.9-2(h) and 3.9-2(g)
respectively.
3.9.3.3 Design and Installation Details for Mounting of

Pressure Relief Devices

The design criteria for all safety and relief piping are in
accordance with the rules in Subarticles NB-3677 and NC-3677of ASME Section III, and the rules of Code Case 1569, applic-
able to the classifi'cation of the piping component under
investigation. For relief systems the design criteria and theanalyses'sed to calculate maximum stresses and stress inten-sities are in accordance with Subarticles NB-3600 and NC-3600of ASME Section III. The maximum stresses are calculated
based upon the full discharge loads, including the effects of
the system dynamic response, and the system design internal
pressure. Stresses are determined for all significant pointsin the piping system including the safety valve inlet pipenozzle and the nozzle to shell juncture.
3.9.3.3.1 Main Steam Safety/Relief Valves

Safety/relief valve'ift results in a transient that produces
momentary unbalanced forces acting on the discharge piping
system for the'eriod from opening of the safety/relief valveuntil a steady discharge flow from the reactor pressure vessel
to the suppression pool is established. This period includesclearing of the water slug from the end of the discharge
piping submerged in the suppression pool. Pressure wavestraveling through the discharge piping following the rela-tively rapid opening of the safety/relief valve cause thesafety/relief valve discharge piping to vibrate. This in turn
produces forces that act on the main steam piping.

3.9-66





AMENDMENT NO. 9
April 1980

The analysis of the relief valve discharge t ansient consists
of a stepwise time history solution of the fluid flow
equation, to generate a time-history. of the fluid properties
at numerous locations along the pipe. Simultaneously, reac-
tion loads on the pipe are determined at each location
corresponding to the position of an elbow. These loads are
composed of pressure-times-area, momentum change, and fluid
friction terms. 'Fiqure 3.9-3 shows a set of fluid property
and pipe section load transients typica1 of those produced by
relief valve discharge.

The method of analysis-applied to determine piping system
response to relief valve operation is time history integra-
tion. The forces are applied at locations on the piping
system where fluid flow changes direction, thus causing momen-
tary reactions. The resulting loads on the safety/relief
valve, the main steam line, and the discharge piping are com-
bined with loads due to other effects as specified in 3.9.3.1.
The Code stress limits, corresponding to load combinations
classification. as normal, upset, emergency and faulted, are
applied to the steam and discharge pipe.

3.9.3.3.2 Open Relief Systems

charge system is expressed as the sum of the pressure
momentum forces as follows:

F ~ 144 '(P) + V>> where F ~ Total Reaction Fo lbf.
A

g A = Exit Flow Area t2
P ~ Exit Pressu f flbf/in2 gage
V Exit Flu'elocity, ft/sec
P ~ Exit id Density, ibm/ft3
g ~ Gr ty Acceleration, 32.2

m-ff

r'o

ensure consid ion of the effects of the suddenly
applied loads the valve nozzle and pipe junction, a
dynamic lo factor is computed. The calculation of dynamic
load fa r is based on modeling the valve and nozzle as a
sing degree of freedom dynamic system. The lumped mass of
t 'ystem corresponds to the weight of the valve and nozzle

MM net'- oa a~ca ch5cbacg~ (<its«~e reb~W ~toes
%XAAM QQ C'lmS5 'l,k, dr5 5g~PAS.
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b in the direction that causes maximum bending stress in th
noz' at the junction of the nozzle'nd run-pipe. Rotati
al fl ibilityof the system is computed by a series co '-
tion o ozzie flexibilityand local run-pipe flexibil'at
the junc n of the nozzle and run-pipe) .

G

The rise time f the discharge force at the outl of the
safety valve el 's assumed to be the minim alve opening
time, and the discharge force is assumed to ' linearly
with time. The rat& of maximum dynamic r tions predicted
by this single degree @+freedom system the s atic rota-
tion caused by the stead state dischar force represents
the dynamic load factor.
To ensure the consideration of effects of the suddenly
applied loads on the pipe syst , dynamic time history
analysis is performed on the ping stem. The forcing
function applied at the po'f discBazge is a linear force
change from zero to the v ue of (F) th is determined in
the above equation over a time period (t) at. corresponds to
the valve opening t which is provided by e valve manu-
facturer. After t't) has been reached the orce remains
'at the value of ( until the conclusion of the ' history
integration. T lumped'mass model that represent the
piping system ncludes the safety-relief valves.

Where mor than one valve is mounted on a common header, o
cases a computed. In the first, full discharge of all
valve is assumed to occur simultaneously. In the second the
for g functions are applied to a combination of valves thaty'ds the worst load case. This worst load case is first

3.9.3.3.3 Closed Relief System

For relief valve discharging into closed system, an analyti-
cal model of one-dimensional transient flow characteristics
following the blow-off of the upstream safety/relief valve
into the discharging piping system is established. The time-
dependent pressure, temperature, density, velocity and hence
the momentum of the downstream pipe flow are then computed
from this conservative hydrodynamic/thermodynamic flow model.
The phenomena such as flow restrictions, frictional resis-

3 '-68



WNP-2 DSER

QUESTION NO. 42
(3.9.3.4

The applicant's response to NRC Question 110.29 is not
completely acceptable. Paragraph 3.9.3.4 implies that the
reactor vessel support skirt was designed to an allowable
compressive load of .8 material yield stress. It is not
clear how the applicant's design would meet the staff's
acceptable allowable load of two-thirds of critical buckling
load. In addition, the applicant has assumed the critical
buckling stress as the material yield stress at temperature.
Provide basis for this assumption.

RESPONSE

Per GE design specification, the permissible compressive
load on the reactor vessel support skirt cylinder (plate and
shell type component support) was limited to 90 percent of the
load which produces yield stress, divided by the safety factor
for the condition being evaluated. The effects of fabrication
and operational eccentricity was included. The safety factor
for faulted conditions was 1.125 .

An analysis of reactor pressure vessel support skirt bucklingfor faulted conditions shows that the support skirt has the
capability to meet ASME Code Section III, Paragraph F-1370(c)
faulted condition limits of 0.67 times the critical buckling
strength of the support at temperature. The faulted condition
analyzed included the compressive loads due to the design, basis
maximum earthquake, the overturning moments and shears due to
the jet reaction load resulting from a severed pipe, and the
compressive effects on the support skirt due to the thermal
and pressure expansion of the reactor vessel. The expected
maximum earthquake loads for the Hanford 2 reactor vessel
support skirt are less than 50% of the maximum design basis
loads used in the buckling analysis described; therefore, the
expected faulted loads are well below the critical bucklinglimits of Paragraph F-1370(c) for this reactor vessel supportskirt. The expected earthquake loads for this reactor were
determined using the seismic dynamic analysis methods des-
cribed in Section 3.7 of the WNP-2 Final Safety Analysis Report.

The assumption that the critical buckling stress in the
material yield stress at temperature is not needed in the
design analysis.

Summation: This item is closed.





WNP-2 DSER

QUESTION NO. 43
(3.9.3.4

The applicant has supplied information concerning the design of
not only the bolts but also the baseplates into which the bolts
are inserted and which the bolts connect to the underlying
concrete or steel structures. This information has been sub-
mitted as a response to our Office of Inspection and Enforcement
Bulletin 79-02, "Pipe Support Base Plate Design Using Concrete
Expansion Anchor Bolts". The review of this information is being
performed jointly by our Office of Inspection and Enforcement and
our Office of Nuclear Reactor Regulation. We will report the
results of our review in a supplement to this Safety Evaluation.
Report.

Summation — No action. Closed item for MEB.



'rlHP 2 DSER

UESTIOH HO. 44

Paragraph 3.9.4.3 |;Page 3.9-73) states that deformation is not a limiting
factor in the analysis of the CRD's components since the stresses are in
the elastic region. This statement is not necessarily valid. |t seems
that elastic'deformations and thermal deformations could'possibly result
i.n critical displacements. Have these areas been considered in the
analysis?

RESPONSE

: Elastic and thermal deformation have both been considered in the design
of the reacto~ internals and control rod drives to ensure that the rodinsertability is not affected, i.e. no mechanical interference, during-
and after an accident. Studies show that no plastic .deformation occurs.

Summation — This item is closed.

PCY: rf/45E15
8/18/81.



WNP-2 OSER

UESTiON NO. 45
~ ~

Table 3.9-2(v) (pages 3.9-167) lists the stress limit for faulted conditions
as: ', = 1.2 Sm = 1.2 x 16660 = 20,000 psi, with a note: Analyzed
to serai)IQy conditions limits then in the column of Ailowable Stress is
listed 24990 psi, and a calculated stress of 22030. The calculated
stress is within the limits for an allowable stress of 24990 but not for
an allowable stress of 20000 psi. Clarification is requested of this
area (Ref. Section 3.9.3.1(a) of this draft SER).

RESPONSE

"At the time the allowable stress was originally calculated, the emergencylimit for "membrane plus bending" was 1.5 Sm or 24,990 psi. Since then,
the code has adopted an S'm which is 1.2 5m. Therefore the allowable is
now 1.5 S'm = 1.5 x (1.2 x Sm) = 1.5 x (1.2 x 16,660) = 29,990 psi.
Accordingly, the table entry is revised as attached.

Summation — This item'is closed.

PCY: ggt: rf/45L17
9/23/81.





WP~2

TABLE 3 9-2 (v)

CONTROL ROD DRZVE HQUSZNG

S

.Page l of ?.

Ooeratin Condition Loadincr Comb~~at:ions

A. Normal 4 Upset

B. Emergency

PD + PSR + W + OBE

PP + PSRP + W + SSE

Stress Limits:
The stress limits for the CRD
are per ASME Boiler and Pressure
Vessel'Code and are listed on the
attached tables.

PP:

SR

SRP.:

W:

Design pressure

Peak. pressure.

Load. due to stuck rod. sc am at design pressure

Load'ue to stuck- rod scram. at: peak pressure

Static: +eights

3 9 166
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MNP-Z DSER

UE~iON NO. 46
3.9.5

Table 3.9-13 establishes stress intensity limits for the core support structure
faulted loading conditions. As this table is somewhat different than the limits
from Section EII Appendix F, what is the basis and justification for Table 3.9-137
Mould the computed stresses be in compliance. with the faulted condition limits of.
Section III Appendix FY

RESPONSE

The limits. outlined in Table 3.9-'13 were based on a drafi: of ASME Code Section III
Subsection NG'ssued in January 1971. The limits are not significantly different
from those shown in Appendix F of the current code. The a~ched Table shows
that in many cases 3'.9-13 is more conservative than Appendix F. But in one caseit is slightly lower (0.75 Su. instead of 0.7 Su). Overall there are no significant
dif erences. between the 2 sets of limits. Et is therefore "Hhows that the
stresses would meet Appendix F also
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1KB' 9 LX (ContMae4)

NOT

9'he

ulcimate strength or other governing material proper&as
of the actual part and the tasted parts to assure that the
loads obtained f~ the test are a conservative representation
of the load ~ing capability of. the ac~ component. under
postulated loading for emergency conditions.

Stress ratio is a method of plastic analysis vhich uses tbe.
stress ratio combinations tcombination of st asses that consider.
the ratio of the actual s~a to tbe allcwahla plastic or
elastic st~a) to compute the maximum load a st~in hardening
material can carry'. K is, defined as tbe secern factor:
S < 28, for prima~ memhnuw Loading.

Where deformation is of concern in a.component, the deformation
sha1L. be ~ted to two-thirds tbe value given for Rmergency
Conditions in the Design Specification

NOT 10 - When loads are t=ansiently applied, consideration shouLd be
given, to the use of dynamic. load amplification and possible
change m modulus of elasticity.
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QUESTION No. 47

It is the staff position that all BWR's under construction should
document their actions being taken with respect to the problem of
cracking of jet pump holddown beams. We will require the applicant's
response to the letter from R. Tedesco to N. Strand, "Cracking of
BWR Jet Pump Holddown Beam", dated August 5g 1980.

RESPONSE

The supply System's response to the letter from R. Tedesco to
N. Strand "Cracking of BWR Jet Pump Holddown Beam", dated August 5,
1980, is contained in the letter from G. Bouchey to R. Tedesco
dated December 4, 1980 (GO2-80-279). This letter states the
action which will be taken by the Supply System with respect to the
problem of jet pump holddown beam cracking.

Summation — This item is closed.


