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v

_‘Mechanical Engineering Branch

MC 682, (408) 925-3287 . . . .

June 29, 1981

“Mr.. R. Bosnak, Chief

U.S. Nuclear Regulatory Commission : [ '
- Washington, DC 20555 ‘

_Deéi Mr. Bosnak:

SUBJECTQ GE POSITION ON FATIGUE ANALYSIS
Reference: Letter, R.. Bosnak to W. G. Gang, same subject, dated'
February 13, 1881 . .

_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 calculated loads due to
OBE' and .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 0BE 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 fatjgue 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. Joads: (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 cycies 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 the standard BWR/6 design.
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~

This approach has been discussed with you and members of your staff and ‘e
we understand it is acceptable.

Very truly yours, ‘ ' y R

///éf’r ohnson Acting Manager

BWR Progects L1cens1ng \
- Nuclear Safety and Licensing Operation

. RBJ:$em/1125-26 625 | A .
ce: L. S. Gifford

bcc: R. Villa :
G. 6. Sherwood ‘

P. C. Yin~ i
BHRPL Staff '
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WNP-2

3.9.3 ASME Code Class 1, 2 and 3 Components, Component
Supports, and Core Support Structures

3.9.3.1 Ldading Combinations Design Transients and
Stress Limits

Question 28

H

~ The. safety relief valve discharge piping and downcomers are

ASME Class 2 and. 3 cemponents, a fatigue analysis is not
required in their design by the ASME Section III Boiler and
Pressure Vessel Code. EHowever, a through wall leakage crack
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, thexrefore,
require that the applicant perform a fatigue evaluation on
these lines in accordance with the ASME c1ass 1 fatigue rules.

Resnonse:

A.fatigue evaluation using ASME Class 1 fatigue  rules is

urrently being performed for' the downcomers and the wetwell
po:tzon of the SRV pipind 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 ltem is closed.




WNP-2 DSER.

w QUESTION NO. 29 =

(3.8.3.1)

. 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 Question No. 9.
> Revision to Table 3.9-1 is attached to the response to Question No. 10.

Summation - This item is closed.

PCY:ggt: rf/45124
8/23/81.







mﬁ WNP-2. DSER-

QUESTION NO. 30 '
3.9.3.1

Provide the basis for utilizing the allowable genaral membrane stress for the ]
emergency loading conditions as 1.5 Sm in Table 3.9-2(a). ASME Sectionm III

Figure 3.2.2.4-1 specifies this 1imit as the greater 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 Tisted stress criterion is in typographical error. "1.5 Sm" should be replaced
with Sy.. See the table revision attached. The maximum credible earthquake  is SSE. -

Suﬁmation ~ This item is closed.
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TABLE 3.9-2 (a) (Continued) N

Vessel Support Skirt .

Allowable
Critaria Loading

Calculated
Primary Stress Type Strxess (psl) Streas (psi)

ASHE B and PVC Sect. IIX
Primary Stress Limit for
SA 533 GRB CL1

For normal and upaat Hormal and upsot General Hombyane 26,700
Condition: condition loads
S = 26,700 pai 1. Dead Weight
n - 2. Deslgn earthquake
{Operating basisg
earthquake)
For emergency conditions Emorgency condition loads Genoral Hembrane 42,300
-Lviqa;-:42,300 psi 1. Dead Height
s 2. MHaximum credible
14 : earthquake {Bealgn
. . .bastn-gat&hquchg(ssE) .
Far faulted conditions Faulted conditiaon loads Goneral Membrane 42,300
brS6 = 42,300 pai }. Doad Weight
s, ) 2. Haximum credible

, earthquake (ssE)
3. Jet reactlon forcas

HOTES: Tha vasaal auppart skirt has haon ovaluated for huckling.

Faulted category loads wero evaluated with emergency allowable loads.

2

19,911

39,245

39,245
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WNP-2 DSER

QUESTION NO. 31

3.9.3.1

In Table 3.9-2(a), it is noted that the supported skirt and shroud
support legs have been evalulated for buckling, but-the buckling
criteria are not specified. The applicant should discuss the '
applicability of the criteria in FSAR Section 3.9.3.4, "Component
Supports" to this table.

RESPONSE:

(a) The response to Quest1on 42 addresses the subject of support
sk1rt buckling. ‘

. {b) The criterion for the shroud: support, wh1ch is a core support

structure is 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

1289 kips. A copy of Table 3.9-9 is attached for reference.

Summation - This item is closed.,






) e , TABLE 3.9-9
N . BUCKLING STABILITY LIMIT .

»
"

{for reactor internal stsucturaes only) .

Any One Of (No More Than One Required) 7 General Limit
a. [Permissible load, LP " sl 2438
Code normal event permissible load, PN| '~ - ELEFain
b. [Permissible load, LP_ : T 0.9
‘| Stability analysis load, SL| - . . < SEpin
where

.

LP = permissible load undexr stated conditions of normal, upset,
emergency or fault.

PN = applicable code normal event permissible load.

SL = stability analysis load. The ideal buckling analysis ia
often sensitive 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 membars.

.
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WNP-2 DSER

QUESTION NO. 32
(3.9.3.1)

Provide the basis for utilizing the allowable stress for emergency
condition of 1.5 x AISC allowable stresses and for faulted conditions of
1.67 x AISC allowable. stresses for the RPV support (bedring plate). For

-- ~ -+ the RPV stabilizer, the allowable stresses are also based on the AISC
specification. The allowable stress for the rod is shown as 84,000 psi.
What is the basis for this number? For the faulted loading condition,
the allowable stress is shown as the material yield strength. Why is
the difference from the the previous faulted allowable stress of :
1.67 x AISC. allowable- stress?

RESPONSE
1. Bearing 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. Since h
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 = -
A3 : 36,000 psi " :

- , (b) Normal 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 equ{pment,
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 yieid strength is 140,000. psi which is used as'thé faulted
- 1imit. Based on the AISC criterion for tension, 0.6 x 140,000 =

84,000 psi is used for normal and upset. Accordingly, the table
entry is clarified by the added footnotes.

Summation -~ This: item is closed.

o/

PCY:ggt: rf/45L13
9/23/81






ih&tﬂ 3.!-26(4) Lontinued)

\
- RPY Support (Bearing Plate)
. . L I Allovable |
Criteria Larding Location ess_ {pal
Primary Styess Limig .
® ll)
ALSC specification for the Mormal and upcc: Bosring Plate 12.90&‘
‘ daslgn, fabrication and condition’
erection of structural’ .
stes) for bufldings.’ . 3. Dead loads
g 2. Operating basis
- . earthquake
3. Laoads due to soram
- -
Yor noymal & upset -’
conditions AL6C allowabls .
ot stresass, but without the . 8
Y ususl Incresss for sarth- . .
s - quake loads. . .
"; 1 £ ditd Ems 1 died Baaring Plat 3 0”(5)
0F emergency co ons Emaggency condition sarin ate - ]
w 5K Klgﬁ“i owable = I L. ‘
tresses. i. Dead loads
v 3. Deslgn bLasia
i sarthquake
3. Lloads due to screm N
1 ) i 4 )]
Faulted caondition ., bBearing Plets . 38,000

{ ;!ul igg co?gu

R 8C allausble
atresses for structurs
steel mombers.

1. Dead loads _

3. Design basis
sarthguake

3. Jet geaction:load

e

-
»

. 1
-
"L

Ay ey A-3L \\m thewotd sk tho s 36, oy el
) Tir—thide e ubladiggzzlj1abeulzj F~¢1\JS:;’WA&)4L~L 2.0 g

e A 1.5 factor iz applie Mﬂl—“ 'LM {u.
el twmhumfp;%;w et ':m

73’

£, = 16,000

8 = 16,000

e

Calculated

Stross (psi)

£, = 9,000 )

-
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!Z' v Stabllaser
c[it}; ia
Primayy ttr--!'glglg
AIEC specificatian for the
construction, febricatlon,

and erection of structural
stes} for buildings

tar normsl & upset con-~
tions AISC al)}owable -
atresses, but without the
usual increass lor
esrthquake loads

Yoy cuntganc{ conditions
|

1.3 x AISC allowable
stresses

For faulted conditions
Haterlal ylold strength

" poading

Upsst condition

1. 8pring preload
3. Oparating basip -
saxthquake

»

Enargency condltl&p

. lpxlng grclond’
3, Dasl qn asls earth-
quske :

faulged condition

reaload

3. Spring
sslg earth~

,ao D..‘gl‘
quake

3. Jet to;ct;on Joad

J«;Mﬂuulm,lll Aub%bﬁaﬂm‘

() |5« R Y |

Rod
pracket
Bracket

pracket
Bracket
Rod
Bracket”

l;aciqt
Rod

. '
\\.
N
Allovable Calculated S
Btrass [2-“ ftresa f{psi)
u,oooﬂ) gy = 84,000 -
14,000 ty = 4,600
2
31,000 £, = 24,400
31,000 g, = 10,600
_ug.paob) . 8¢ ® 108,000
3,000 g, = 26,000 o
21,300 fy = 21,220 ‘3
140,000 u »132,000 «.
0
h
o
H
e ~







WNP-2- DSER

QUESTION NO. 33

(3.9.3.1)

Table 3.9~2(b) shows the general membrane p]us bending allowable stress
for emergency conditions as 1. 55 where S, = 1.5 Sm and for faulted
conditions as 2 S,. What is the'basis foft these numbers? The ASME .
Section III code §1gure NB3224-1 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 Smor 1.2 Sy for component supports, for fau]ted cond1t1ons.

RESPONSE

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

2. For faulted cond1t1ons the 3.0 Sm limit is more conservative than
the'3.6 Sm value in Append1x 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 1.5 x 2.4 Sm
=1. 05 Su or 3.6 Sm
=1.05 x 63,500 or 3.6 x 16,925
= 66,675 psi or 60,930 psi

Hence, in either case, the limit 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 .
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TABLE 3.9-2 () °

REACTOR VESSEL INTERMALS AND ASSOCIATED EQUIPMENT

s

Criteria .
TOP GUIDE-HIGUEST STRESSED
BEAM

Prinmary Stress Limit

The allowable primary wem-
brane stress plua bending
strens {s based on ASME

. Boller and Prosuure Vosnal
Code, Sect, III for typa
304 stainless stael plate.

for normal and upsot
condition Stress Intensit
s“ - 1.5 Bn - 1.5 x 16,92

pei =°25,388 psi

S0T=~6°¢E

For emorgency condition:

25,338 = 38,081 psi

For faulted condition:
Slimit = 2 8, = 2 x
25,2008 = 50,775 psi

Loading

Normal and upsat con-
dition loads

1. Oparating baaia
sarthquake
2, Helght of structure

Emergency condition
laads

-1. Dasign basis earth-

quake
2. Helght of atructure

Paulted condition loads

{sama as emergency

condition)

Zw .

»

21lowable

.Calculated

Primary Strass Type Stress (psi) Strass {pal)

Ganoral Hembhrane 23,388 21,676
Plus Bending

Goneral Membrane n,0 32,514
Plus Bending .

Genaral Hembhrane® 50,7725 . 32,514

bkt

P

.

s
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WNP-2 DSER

QUESTION NO. 34

(3.9.3.1)

Table 3.9-2(e) shows the allowable for the emergency cond1t1on as Pe. < 3.0 Sm.
What is the signiticance 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. g-2(e) is revised as attached.

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

1







w ' TABLE 3.9-2 (e) Page 1 of 2

- CLASS I’ RECIRCULATION LOOP PIPING | |

LOADING COMBINATIONS AND STRESS LIMITS . |
A3

Loading Combinations * Allowables -
DESIGN - |
Ppt W+ OBE; . Bq. 9 £ 1.5 5 .
. {(NB-3652)
NORMAL/UPSET ‘
' B,, W, OBE;, OBE,, TE U< 1.0 ‘
Eq. 12 £ 3.0 S;
Eg. 13 < 3.0 S )
- (NB~3653)

EMERGENCY 9L 225 Sm (NB~3655S)

Po 4+ W + OBE

- /} < g -
@ P, + W _ Eq. 9 2 2.25°S

- (NB=3653) -
FAULTED -
P, + W + SSE, - ' Eg. 9 £3.0 5
(F-lBGO_Appendix ) ,
, TEST |
. |
P, + W B, £0.9 S,
., P - E - < 13
- , ’ Eq. 9 £ 1.35 5, P _
(NB-3226) .

v :
. . 3.9-113

xae [Revrp S — —ts | —— F moes e 5 o ey et s & . « sum ap we







WNP=2

TABLE‘3.9-2 {e) (Continued) Page 2 cf 2’

»

The definitions of load symbols used in the above table are
as follows: .

PD = Load Due to Piping Design Pressure

P = Load Due to the Operating Pressure Associated with

©. the Loading Event

P - = Load Due to the Peak Pressure Occurrzing During a

e ransient Event

Pt‘ = Load Due to Testing Pressuxre

w = Load Due to Weight .

OBEI = Loads Due to Operating Basis Va:thquake Vlbratory
Acceleratlons

OBED = Loads Due to Oueratlng Basis Earthquake Differential
Movements

SSEI = Load Due to Sa:e Shutdown Earthquake Vibratory
Accelerations

TE = Loads Due to Thermal .Expansion anq Nozzle Movements )

P, = General Primary Membrane St:éés Intensity

Sy = Yield Stress at Test Temperxature

S = Design Stress Intensity!

3.9-114
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WNP-2 DSER

QUESTION NO. 35
3.9.3.1

Table 3.9-2 (i) Item 9, Hanger Bracket Combined Stress. In the method of analysis,
it {s. stated that the load = (W, + W. + wD) .33 and that the multipiier (.33) is
added as a safety factor*specif?ed oﬁ the”purchase part drawing. Without being

able to evaluate the- intent of this analysis- in detail it appears that this factor
resuits in using only 0.33 of the total weight to detarmine the stresses. Additional

details of this analysis. are requested.
RESPONSE

The recirculation pump is suspended from four hanger rods. The load on each rod
should be (W + o + W ) x 0.25. In the actual design, (wB W * ND) x 0.33
is assumed--BThis prov?des a 32% safety margin.

This. is clarified by the footnote in the attached table revis{on.

Summation — This item is closed.
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- cmenn ain
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Critoria

1, Suval Gland Ratainer

A. Loads:

, Normal and upsat _condition

Dasign pressuro § teaparature

“8. Allowable working stress per
ASHE Code Sact. VIIY.

8. Shock Suppresior Lug Combinad
Stress .

Al Loadsi. 1 .

DBE horlzontal seisnlc
force = 1.5 g

w ' 8. Combined Strass Linit)
L) -
(Vo] Y¥ield strees par ASNE®
] Sect. 111 .
=
g; 9. gangcr Bracket Combinad

trass -

Ae. Lloadag

Floodsd wuight of aquipmant

DRE vertical seismic foyce = ’
“ 0.14 g .

B, Conblned Stress Linits

Yleld stress per Asnﬁ
Sect. VIIL

-

TABLE 3.9-2 (i) {Continued)

Mothod of Analysis
H

8§ & e
TR Mg

v = load Jmposed
d = diameter at shear resistance
t = thickness ac’ shesr resjetance

Loade shall be applied in the normal
direction ‘sinultaneously ‘to

. deternlne tensilé, shear and
bending stresses In tha brackats.
YTansile, shear, and bending ~
stresses shall ba combined to
deternlne pax. conbined stressaes,

Bracket vertical loads shall be
daternined b{ sucning ths equip-
mant and fluld weights ang
yertical selsaic forces.

- %.
Load = (Hy t Wy 1-H1.33

tei the multipller (.33) {e
2dded as & safety factor specifie
an the Purchanss Part Drawing.

Hy = walght of 9oior
He = welight of motor mount .
Hp = walght of punp case

Analytical Hesults

Allow, Stress or
Actual Thickneas

5y = 3486 pel

Combinod Stress

{Shear plus Tensile)

Lug 1 8o - 31,430
' Byo1s
tug §2 6. » 20
¢ i
tug 43 5. = 15,540
. © ?;l'

T8 = 8,327 pat

S. = 9430 gfl

8, = 19435 psl

SY - 21,600 pet

T=-dNM

Qq = 13,600 pel

& F0 ¥ °beg

'CQ— ("“8 W+ k)b) roag,
EfL36‘Aw0éL€5 ‘n»o?jJ«J.

")

ah

Saar”

W&Q%,(Nsi'%+ "‘)D)" 0.3 W’LKQW"’JL o

i . (gp

——
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WNP-~2 DSER

QUESTION ND. 36
(3.9.3.1)

Table 3.9-2(n) lists the calculated stresses and allowable stress for

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 Toads
were considered in determining these stresses. Additional information _
on the stresses in this area is requested. .

“In thé discussion of the nozzle loads for the RCIC Pump on page 3.9-5b,
it is not clear how the equation,

Fi Mi
- o' h <t .
js to be applied. Is Fi to be the maximum of Fx, Fy and Fz and Mi to be
the maximum of Mx, My and Mz? Clarification is requested on this point.
RESPONSE
1. RHR Sugtion 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 clarification is provided in the attached text revisiom.

Summation - This item is closed.

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




WNE=2 " . AMENDMENT NO. 9
He April 1980

TABLE 3.9-2 (n)
ECCS PUMPS >

¢ -following is a summary of the design calculations
p components: & )////pn

Calculated Stress (psi

. Allowable
RER LECS HP (psi) -

Pressure Baundary Parts ' |
Suction shell 11025° 11345 21000
Discharge nozzle. 12066 17500
Suction nozzle 14246. 14248 127000
Torispherical head of 4711 5139 17550
shell

Stuffing box 2028  2230° 7847 15000
szzle head lower plate 35 2516 11585 15000
Mech. seal press. bo 7600 13660 " 25000
Mounting f£lange 9838 5846 17500
Nozzle bolting 16545 - 25000
Non-Pre

Ccmpon )

Motdt mounting bolting 21075 18258 126 25000
otor mounting flange 860 153 8946v 17500

319-155
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—__LOCATION __

Suia B

skl

‘.§F%btaﬂvX:

tiozzla Shell
futer Scction

N

()
Ml 4

Motor Solting

LOADING COFOITION _

FAHILTED CONDITION
Desiqn Rre3asure
Lie

LT AV S

Daslqn Preasuce
Stut(fe

Oyndniic boads

FAULTED COlDI TIoY
Daslgn Preasuce

§Z§i-u~h&d4u

FAULTED_CONDITION
Deafgn Prousure

lg&tp Loads : ;
FMULTED CONDITION
Stotic Loads

[ 39

Dynamic Loads

FAULTED CONDITION
Stoxic Loads
Dynawmic Loads

TABLE,

ECCS_pUtpS

RESIDUAL UEAT _REMOVAL PUHP

CRITERTA

ASME Boller & Preasure
Voascl Cade, Scctlon]fl

.

ASHE Boller & Presnure
Veagel Code, .Section [

ASME Poller © Pressura
Vesscl Code, Scction [

ASHE Boller 6 Pressure
Vessel Code, Gactlon J

Bolting lLoads § Stresoes
por ASME , Su T
in NF

B:ltlng Loads © Htcosnen
£ AME Sulin
S«‘txa:mbiJF

307— IK

CALCULATBD STRESH [PSI)
ACTUN. THICKUESS (TN}

¢,39%

13,L30
9,029

v

10,643

299¢

6,081

ALLOWABLE RTRESS (PSI)
oR
HIN. TUICKNESS {IN.)

20,400
18,000
34,655
21,600

‘153200

I7 500
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L.OCATION

-LOADENZ CONDITION.

TasLe 3,9-2n tinued)

ECCS_PUNPY
LOY PRESSUSE CORE SPRAY PUHP

CALCULATED BTRESS (PSI)
OR

ﬁg‘ﬁ‘,nmi
e
grlrd™.

tlazzle Shell
Inter Scctlon

Dm!w Lt

o &I}v\.
(o)
%’G{J&M

Hotor Bolting

-

FAULTED coMIiTION

Dusign Pryssure
L o

J’WLJ."‘A‘
Design Pressuce
Shntic Loads

Dynamic tgads

FAULTED _countTiol}

. Daslgn Prcasure

“tlp
apmuc '$A¢‘

FAULTED Countgioy
Leaign Preasura

%?'u uuds
|4 JLIEQ-EOXQLILH -

St olosdis

J‘awudm

EAULTED CONDETION
Stifcerler

CRITERIA ACTUAL THICKNESS (INH.)
ASME Boller § Pressuca
vesaol Coda, SuctionTiL, : 9,037

ASHE Bolloc 6 Pteaau:c .
Vesael Cade, Section T, : "'3§g

ASAE Dollec ¢ Prossute . -
Veascl Code, Bnctlnnm_ [y Ay {o]

.

K

ASHE Nollar ¢ Pressuce .
Vessel Code, SectionlllL . 8’15‘8

golting Lo.s.:i?. Btrocsnas
ﬁﬁ‘—ﬁ NF i ' 2,623

Volting Loads & Strenscs '
gur Ae, S 18,

xxrwgJ"Au &me;.m: . . 4824

391550

ALLOWABLE BTRESS (PS1)
oR A

-

MIg, THICKNESS (IN.)

21,000

16, 000

34,650

n,b"a?.

I5,200

17,500
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___LacATION___

SuTinBand
Shat

‘SG;Bbﬁzfatfqa?L

Suckion
fazxle Shell
Inter Section

o Sulih Gt *
Wale A

Motor Bolting

LWL COUDITION _ _ GRITENEA

sl_y_ul.;r-aﬁe«_j’u::mgu
ﬁ:‘lﬂdﬂ. e
j)ﬁuk—:(tlttﬂdz

peslyn Pressuce
static Loads
Dynamic Loud

FAULTED_COHPITION

besln Preosgure- -

v Loada

i 338“.4.‘& foad

" FAULTZD_COMPITION

Poul in Prosaare
SLGce Loadu

72Pmec,
EAGLTED _coMplTiol

Desiqn pPreasure

v Lo

. EAULTED_CONDITION

't

N

.Lbnu.m.

TABLE 2:.9=3n "é’h‘"’d)

-

ECCo_puMpy
WG PRESSURE CORE SPRAY_PUHP

CALCUU\TEg STRESS (PBI)  ALLOWABLE STRESS {P3I)
R OR )

ACTYAL_TUICKNED fIN.}
AGME loller § Prosouce :
Ves:nl Code, ugct(oq'qr_ 5, us
" ASMZ Doller ¢ Pressura -
Vessal Cods, Sactlon Y, lZ.BS" -
ASME Cofler § Preasur ‘-
Vaasel Code, chtlon‘&_ ‘3.733
. : .
ASME iloll;r [ Pm:auu .
Vesae} Caide, SectionIf
12,499
Doltjnqg Loads ¢ Stresses -
HE Sul L, 1,348
adia NF 1

Dolting Loadas ¢ Streases

g:z ANE SulG-IE,
: e NF;

3,81

HIN, ‘TUICKNESS (IN.}

2\,0600 .

I18,0c0 _
) !

3"_, &So

2),000

15,200

21,000







“g. Nozzle Loading:

Pump nozzles. are subject to loadzng from the

 connecting pipe. The nozzle pipe reactions. to
the allowable forces and moments on the equip—
ment is exp:esaed ass

Fi
Fo

v
P
L)

p———

Po = The allowable value of Pi when all momentg
are zero; and

Mo = The allowable value of Mi when all forces
are zero. Therefore, the equipment shall’
be desigggd to be capable of: .

a. Withstanding the three external ortho-
gonal forces, all equal to Fo with °
no moments.

b. Witﬁstanding the three external ortho-
gonal moments, all equal to Mo with ’
no forces.

Table 3.9=-2(xr) contains a summary of the design calculation
for the RCIC.- pump components.

3.9.3.1.11 ECCS Pumps

Design condition for RHR, LPCS, and EPCS pumps are as
follows: .

RHR LPCS HPCS
Design pressure . o
. . Suction . 220 psig 100 psig 100 psig
. Dischaxgei 500 ps%g 550 psig 1715 psig
Design Temperature  40-360°F7  40-212°F 40-212°::"
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WNP-2 DSER

' %UESTION NO. 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 § factor
as the allowable stress. An explanation is. also‘requested for the

"»-a11owab1e stress of 0.7 ULT being equal to 35000 psi. If the material

is 6061-T6 aluminum as noted in note a, the ultimate:strength per ASTM 8308
is 38000 psi so the allowable would be 0.78(38000) = 26600 psi.

)

RESPONSE
1. - Justification of AISC

Fuel storage.racks are not governed by the ASME 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 Timit of 0.7 Fu is not used. A new table is provided using a
factor of 1.33 to raise the normal allowable. for 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 .
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TADLE 3.9-2 {8) ‘ .

FUEL_STORAGE RACKS | .

. ALLOHABRLE CALCULATED

CRITERIA LOADING LOCATION . STRESS (0.7 ULP STRESS

HNEW FUEL SNRAGB CKS FAULTED CONDITIOM “A" . / :‘ ’

Strass due to normal 1. pead Loads 1. Beam {Axial) . ¥ 00D l/1n2 . 1. 15,050 b/ln2

upset or emergency 2, -Full Fuel lLoad ° 2, Beam {Trans.) 35,000 ’/1n2 2. 6,673 l/ln2

loading shall not causge in rack ) 3. Combined 35,000 /in 3. 16,500 I/in

a failure so as to . S.S.B, i

result in a crltlcal 4.\ Thermal (not - |

array © , “applicable) -

NOTES: - ’//,/’ ‘ -

Sourca of Allowable Streas (0.7 ULT) * . 3'

a. ASTH B308 Alloy 6061-~T6 .

b. ASME Code - Boilaers and Pressure Vassals, SactN\J1I, HA .

c. Product Safety Standards for BHR-6-Hark III, Sect\ VI, A, (3). .

d. ASME - Prassure Vessels dnd Piping: Dosign and Ana is, voluma One, Page 69,

a. ASTH code for Doilers and Pressure Vessels was selectod on the premise that data used from this .
source vwould necessarily on tha conservative side as-aypliod to the fuel storage rack calcu- .
lations. . ///9/ : b
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REACTOR REFUELING AND SERVICING EQUIPHMENT -
‘Fuel Storaqe Racks
"PRIMARY "
STRESS ALLOHADLE CALCULATED
ACCEPTANCE CRITERIA LOADING SIRESS {pal)

-TYPE 8TRESS (psl)

o . amen

The allowable

stress is hased on Poﬂ 1 of aisc Manuadl

for typn ASTM B221, §0Ld-Te AlumAlloy

= 30,000 psi
r“ * 35,000 pst
b 4

For normal conditlon;

] - _‘b‘dﬂ 4
1imit -
D

(1)
For emergency conditions

s = 04 r
=it Y

*qr faultad conditions
- 000 r
¥

3
linit

For nommal condltion:

,uoma!._afwdi'.\j loeds

For emergency conditjong

:m‘ﬁ“ﬁ:"““

?or faulted condltionx

¢f&*|
t&x < Sh kiyllkz

l-oﬁ 1ef a!vz.

: W A one-2had “'M«d;'\.&:, wddid 75 the wwiw)(s :L.Ci:\d@.ua»jw wa Als.c,,“')d\ TR AT gkLl,&ILj;u.s;L

‘Ayln%}{nl, "!ﬁﬂ?i“’

23,100 ..
Ao Load . ) . o
.Bem;iug 3o,boa'_ : 3_0,%00‘
AuuQLocu! 3o,soo - 30,800

Mn_‘,

O “6’“"’ el & wat AT bl amtignts o ppnllih emdilien v Lotanredion,

39-162
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TABLE 3.3-2 {8) {Continued) .

SOURCB 'OF LOADS AHD STRBSSES ”_"-‘——“T_--",

S~ N ___.—-—"""/ -~

e e
5.8, B. loads derived ‘by dynamic analyala, Total atrass-rofiis to combined earthquake and thermal
load at highest expocted pool temporatura. - Eacthqbake streoases obtained by square xoot of the sum

of the squares method for a response gdue—tt trl-axlal-excltatlon. Streas given {s the highest in
the total structural arr ~t— l T
\‘\"-\ ! . »

»
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>
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TADLE 3.9-2 (8) (Continued) . .
i . ALLOWABLE -
2. 8P FUEL STORAGE RACKS FAULTED CONDITION LOCATION STRESS ‘1.68[
] Strasses Yug to normal *  poad loads plus a. Upper grid 17,600
i upset or emcrggncy loading thermal loads plus wolding
shall not .causa a\igllu:e - BSB. b, Base grid | ) 26,4
so as to result in o. Fuel Cans 224{%0
‘ critical array. . ‘- d. N-8 upper 265,400 .
. bracket = Lo
] bending C 5
; : o. Restralnt 17,600’
' . weld N-§- . . -
. . upper.brac~ . Lot

ket~1-174" - .
plate weld ’

' NOTES:

- o e ——
-

Source of Allowable Stress (1.6S3)

®LH1~6°L

AISC "Specification for the Degigh, Fabrication, and Erection
of Structural Stoel for Duildings*, where “8* equals required
section strength based on-the elastic deaign mothod and the allowable
strosses defined l?/gat 1 of AISC

22k amen =

”~
Calculated Strpsiesa

-

r/
Tho caloulated atrasses shown roprosent tha higheat stresses -
: on_thé welds and baso metal, . ;

e

CALCULATED
__STRESS

17,256
. 23,700

© 26,335

23,418

" 16,743

»

.
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WNP-2-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 B
. 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 III, Subsection NG.. The FSAR text description of jet
pumps is also revised accordingly.

Summation - This item is closed.

PCY: ggt: rf/45L18
9/23/81
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WNP=2

3.9.1.4.2 . Standard Reactor Interior Components '
3.9.1.4.2.1 CR Guide Tube ’ I

The maximum calculated stress on the Cnguide 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 Ccde, Section III, Table I-l1.2 and F 1322-1. The
faulted condition loads are shown on Table 3.9-2(aa). The
faulted condition stresses are within elastic limits and axre
also -shown on this table.

3.9.1.4.2.2° Incore Housing

The faulted condition 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 strength of the material 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 et Tt szt Arac D

The elastic analyszs for the\jet pump faulted conditions
shows that the maxzmum stress : 3

—

s -and lS.S@QSD
%9—699-p51. The maximum allowable for thls condition per

ASME code Sect;on IIT\:

52

i6cussed—abone—is—arnronimetal
shows the fawiited loads agp%égé-
Elelin NG, 12 3.6 Swm or 60,890 g5 )

The maximum stress during a SSE on the LPCI 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.

_2-,-566—96-. Table 3.9-2 (W
3.9.1.4.2.4 LPCI Coupling

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 £rom
these tests indicate that the component and seismic loading

-

3.9-19
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’ TABLE 3.9-2 (w) Page l.0f 2
JET PUMPS
Jet ?gggs
Opexating Conditions ' Loading Ccmbinatioﬁs
Normal\& Upset PP + W + Pc 4+ OBE + V + 7T P
ﬁmergency PP + W'+ Fc 4+ OBE + P
Faulted FPl ' F

VC =

2 1=Design internal pressure, and hydraulic and pressure:
reaction loads .
(inlet mixer and diffuser)

3.9-168
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CRITERIA

PRIAARY XEMBRANE PLUS BENDING
STRESS BASEO ON ASHE DLPYV
E‘%!:E SECTION 11,508 &3 108"

FOR SSRVICE LEVELS A € O
(NORMAL AYD UPSET) COMDITION:
FOR TYPE 204 35.5.9 KD *F

* o, BO0 poi
]5518 psl

’

s
llnlt

FOR SERVICE LEVEL C
{EAERGELCY) conmnov:
FOR ﬂ?sjois §. 4 S50 °F

i, B0 pol
2,25 s psl

limic

FOI SESVICE LEVEL D lFMILﬂID)
CoNDITIONS

fon ﬂee_gms,;i_ a ?59_ 4

LOADING
COMDIHATIONS

STRESS TYPR

ALLOWABLE

STRESS (PSI) -

CALCULATED
BTRESS (PSI)

<
linit . -]

x L Lred OB

. OBE
eV

ST AL

. LocA

| PRIHARY HEMDRANE

PLUI DENOINI

-

PRIMARY MEMBRANE
PLUS BENDING

PRIMARY HEMDRANK
PLUS BENDING

25,200

3,800

" LoBdD

6ol

(4o

9450







TABLE 3.9-2 (w) (Continued)

hock wave loads (Diffuser

Page 2 of 2 -

Pressure expansion loads \\\\\\\\\\\5 . . )

—y - |






WNP-2 DSER

" QUESTION NO. 39 * .
(3.9.3.1) ~ .

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

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

»

-

Summation - This, item is closed.

PCY: ggt/45L16 .
9/22/81 :
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7 TABLE 3.9=2 (y)
) : ' ' 'LPCI COUPLING : .
\Qne:aéinq Conditions Loading Ccmbinations../ ;
s
A. OBE -
B. v + SSE _
Impingement loads e ’

. /' @ C: Restzaint loads . .

Dabded
G | | | | 3.‘9-3.71 o - .
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€

PRTUARY HEUDIANE PLUS BENDING
STRESS BASED-ON ASME BEPV

CODE SECTION III FOR TYPE
SHLESHLEsE SEES

FOR SERVICE LEVELS A & D
{HURIYAL & UPSET) CONDITION:

SLIMH‘ ) S‘SM: 4” mf‘$;

FOR SERVICE LEVEL C
{BHMERGENCY) CONDITION:

8 = - {
LIMIT 2258w 3 '400{ 8
FOR SERVICE LEVEL D (FAULTED)

CONDITIONS- )
s =3.685m=30,200psi

LIMIT

COMDINATIONS

(WNP=2
TABLE 3.9 (y) |
LPCT Coupling, o
) CRITERIA LOADING 81'.11!88 TY?F ALLOWABLE CALCULATED
STRESS (PSI) | STRESS (PSI)

WMovand +088 +58Y,,
Nl +- LDCA(&% 7 )
+ SRV o )

7(»6'\"‘1'( +35& ]

)

PRIMARYYHEHBRANE .

+ BENDING 'S

PRIMARY HEMBRANHE

¢+ BENDING

PRIMARY MEMBRANE

¢+ BENDING

‘ ' 4":850"'

3,45

IO, 0

13,458
0938 .

33,{(o

0Lw NB—3224.3,






WNP-2 DSER

QUESTION NO. 40
3.9.3.1

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

~avmns

RESPONSE .

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

Summation - This item is closed. ' :
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3.9.3.3 " Design and 'Installation of Pressure Relief Devices

Question 41

a.

The response to Question 110.031 in the FSAR, Amendment 9,
does not comply with ‘the guidelines in Requlatory 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 ‘how
it 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. .

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

RESPONSE

a.

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.

‘Relief valves which produce transient loadings are evaluated
‘using detailed dynamic analysis techniques.

*1) 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 analyses for the relief valves listed
below are' performed using detailed dynamic analysis

methods as described in FSAR Section 3.9.3.3.3.

RER=RV-952
RHR-RV-95B
RHR~-RV-55A
RHR=-RV=-55B
RHR-~RV=36

See revised 3.9.3.3 of the FSAR.

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

Summation - This item is closed.
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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 ' to 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.

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 Tables
3.11-1, 3.11-2 and 3.11-3.

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

®

l\ube‘-:t

Pressure Relief Devices

The design criteria for all safety and relief piping are in
accordance with the rules in Subarticles NB-3677 and NC-3677
of ASME Section III, and the rules of Code Case 1569, applic~
able to the classification of the piping component under .
investigation. For relief systems the design criteria and the
analyses’ used to calculate maximum stresses and stress inten-
sities are in accordance with Subarticles NB-3600 and NC-3600
of 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 points
in the piping system including the safety valve inlet pipe
nozzle and the nozzle to shell juncture. &

3.9.3.3.1 Main Steam Safety/Relief Valves

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

3.9~66
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= ' - WNP=2 AMENDMENT NO. 9
@ ‘ _ . April 1980

The analysis of the relief valve discharge transient 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 £luid
friction terms. ‘Figqure 3.9~3 shows a set of fluid property
and pipe section load transients typical of those produced by
relief valve discharge. ,

The method of analysis-dpplied 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.

9 3.9.3.3.2 Open Relief Systems

1.

- " s e e pawreyw. - - e -

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

Total Reaction Fope€ 1lbf.
Exit Flow Area,ft2
Exit Pressupe?,lbf/in2 gage
Exit Flui@”Velocity, ft/sec
Exit BxGid Density, lbm/£t3
Grpafity Acceleration, 32.2
. pbm—-£t

S 1bf-sec2
To ensure considepdtion of the effects of the suddenly
applied loads aff the valve nozzle and pipe junction, a
dynamic log@factor is computed. The calculation of dynamic
load facsdSr is based on modeling the wvalve and nozzle as a
single”degree of freedom dynamic system. The lumped mass of
thai _system corresponds to the weight of the valve and nozzle

S

§.= 144 (P) + V2, where

F
A
J P
v
P
g

L

- > = - - - > Ta - - T . -

There- ae no open dsdnarge peessuce. relief yalues
‘ mounted on class \,&, 6F3 systemsS.

3.9-67
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b 1n the dlrectlon that causes maximum bendlng stress in the/
nozxle at the junction of the nozzle and run-pzpe. Rotatigr=
al flexibility of the system is computed by a series comhZna-
tion o ‘-ozzle flexibility and local run-pipe flexzbll (at

the junctiqQn of the nozzle and run-pipe).

The rise timeqf the discharge force at the outlg¥ of the
safety valve elbBaw is assumed to be the minimumpsAralve. opening
time, and the discharge force is assumed to np¥Se linearly
with time. The ratio of maximum dynamic rg¥ations predicted
by this single degree'bikfreedom system 42 the static rota-
tion caused by the steady\state dischargé force represents
the dynamic load factor. e .

To ensure the consideration of the’ effects of the suddenly
applied loads on the pipe systen, ™2 dynamic time history -
analysis is performed on the #ipingsystem. The forcing ’
function applied at the poixt of dlscﬁa{ge is a linear force.

change from zero to the vxlue of (F) thak is determined in

the above egquation over,a time period (t) at corresponds to

the valve opening.t° e which is provided by
facturer. After timwé (t) has been reached the orce remains
‘at the value of (P until the conclusion of the
integration. Th¢ lumped  mass model that representsywthe
"piping system Adncludes the safety-relief valves.

Where morg”than one valve is mounted on a common header,
cases ap€ computed. In the first, full discharge of all
valves”is assumed to occur simultaneously. In the second the
for- g functions are applied to a combination of valves that
vi lds the worst load case. This worst load case is first

-I-JL - — gt - - - =
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3.9.3.3.3 Closed Reliéf System

For relief valve discharging into closed system, an analyti-
cal model of one~dimensional transient f£low characteristics
followxng 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 f£low are then computed
from this conservative hydrodynamic/thermodymamic flow model.
The phenomena such as flow restrictions, frictional resis-~
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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 buckling

for 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 buckling -
limits of Paragraph F-1370(c) for this reactor vessel support
skirt. 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.
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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.

.
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+QUESTION NO. 44

(3.9.4)

‘Paragraph 3.9.4.3 (Page 3.9-73) states that deformation is not a limiting

factor in the analysis of the CRD's compdnents-since the stresses are in
the elastic region. This statement is not necessarily valid. It seems
that elastic'deformations and thermal deformations could pessibly result
in critical displacements. Have these areas been considered in the
analysis? :

."RESPONSE

. Elastic and thermal deformation have both been considered in the design

of the reactor internals and control rod drives to easure that the rod
insertability 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: +f/45E15
8/18/81.




-Summation - This item is closed.

WNP-2 DSER

QUESTION NO. 45
(3.9.4)

Table 3.9-2(v) (pages 3.9-167) lists the stress 1imit for faulted conditions
as:* Sqs040 = 1.2 Sm= 1.2 x 16660 = 20,000 psi, with a note: Analyzed

to emelé@ﬁ&y conditions 1imits then in the column of Allowable.Stress is
Tisted 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 emergency

limit 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 Sm. 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.

R

PCY:ggt: vf/45L17
9/23/81. ‘ S
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TABLE 3.9=2 (v) ) .Page 1 of 2

CONTROL ROD DRIVE HOUSING

Operating Condition Loading Combinations

Nermal & Upset PD + Psa + W + OBE
Emergency 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: Design pressure

Pgs Peak pressure- ‘ ,
Fopt Load due to stuck rod scram at design pressure _
P

SRP: Load’ due to stuck. zod scram- at peak pressure
W: Static weights

3.9-166 B .
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WNP-Z DSER

QUESTION NO. 46 . ;
(3.9.5) 4

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 III Appendix F, what is the basis and justification for Table 3.9-137
Would the computed stresses be in compliance with the faulted condition 11m1ts ot
Section I11 Appendix F2

RESPONSE

The T1imits outlined in Table 3.9-13 were based on a draft of ASME Code Section III
. Subsection NG'issued. in January 1971. The limits are not significantly different’

from those shown in Appendix F of the current code. The attached Table shows

that in many cases 3.9-13 is more conservative than Appendix F. But in one case

it is slightly lower (0.75 Su instead of 0.7 Su). .Overall there are no significant

differences. between the 2 sets of limits. It is therefore ..ghows that the

* . stresses would meat Appendix F also.
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NOTE 9

NOTE 10

WNP=2

Page 3 of 3

TABLE 3.9=12 (Continned) ’ .

the ultimate strangth or cther governing =material proparties
of the actual part and the tssted parcts to assures that the
loads obtained fzom the test are a. conservative. rspresentcation
of tha load carzying capability of the acinal component under
postulated loading for emergancy caonditicns.

Stress ratio i3 a method of plastic analysis vhich uses tha.

strass ratio combinaticnzs (combination of strassas that consider

the ratio of the actual stress to the allowabls plaszic or
elantic streza} o computa the maximum load a stzain hardening.

‘matarial can carry. X is defined as the sec=ion' facrvor:

se--‘- 23:1' for primary membrane loading.

Where deformation is of conecarn in a.component, the deformacion
shall be linited to two-thizds the valus given for Exargency
Conditiocns in the Design Specilicatisn.

When loads. are transisntly applied, considerazion should be-

given. to the use: of dynamic. load amplificacion and pocssible
change: in modulus of elasticity.

3.9-203
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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 5, 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.

\

)
i
: e tear |
- Summation -~ This item is closed.
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