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Washington Public Power Supply System
P.O. Box968 3000George Washington Way Richland, Washington 99352 (509) 372-5000

September 24, 1981
G02-81-313

Docket No: 50-397

Director, Office of Nuclear Reactor Regulation
U.S. Nuclear Regul.atory Conmission
Washington, D.C. 20555

Attention: Nr. R. L. Tedesco
Assistant Director for Licensing
Division of Licensing

,'/g Ij'Pj) a.
O >98>c

Mlle QJQ+~i R~ g

Subject: PRESERVICE INSPECTION AND TESTING
OF SNUBBERS

Reference: Letter, R. L. Tedesco to R. L. Ferguson, "Preservice Inspection
and Testing of Snubbers for WNP Units 1 through 5," dated
Narch 6, 1981.

Dear Hr. Tedesco:

The Supply System has reviewed the Preservice Inspection and Pre-Operational
Testing requirements transmitted with the reference letter. It is the intent
of WNI'-2 to fully comply with the requirements as stated. The Preservice
Examination is presently detailed in the WNP-2 Preservice Inspection Program
Plan Section 9.3.1; all of the reference letter requirements are complied
with. The Pre-Operational Testing requirements will be detailed in Chapter 14
of the'I-ASR at a later date.

Very truly yours,

JWS:JEP:cd

cc: R. Auluck, NRC

0. K. Earle, BSR
R. W'. Hernon, NRC

N. S. Reynolds,
D5l.'.,D.Tillson

J. . Shannon
Director, Safety and Security

Bii00i0343
810924'DRADOCK OS000397I;
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Washington Public Power Supply System
P.O. Box 968 3000 George Washington Way Richland, Washington 99352 (509) 372-5000

September 24, 1981
G02-81-33.3

Docket No:. 50-397

Director, Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: Nr. R. L. Tedesco
Assistant Director for Licensing
Division of Licensing

Subject: PRESERVICE INSPECTION AND TESTING
OF SNUBBERS

Reference: Letter, R. L. Tedesco to R. L..Ferguson, "Preservice Inspection
and Testing of Snubbers for MNP Units 1 through 5," dated
March 6, 1981.

Dear Hr. Tedesco:

The Supply System has reviewed the Preservice Inspection and Pre-Operational
Testing requirements transmitted with the reference 'letter. It is the intent
of.WNP-2 to fully comply with the requirements as stated. The Preservice
Examination is presently detailed in the WNP-'reservice Insp.ction Program
Plan Section 9.3.1; all of the reference letter requirements are complied
with. The Pre-Operational Testing requirements will be detailed in Chapter 14
of the FASR at a later date.

Yery truly yours,

JMS:JEP:cd

cc: R. Auluck, N.',C

O. K. Earle, B&R
R. M. Hernan, NRC
N. S. Reynolds, 0&I„
D. D. Tillson

J. ~ . Shannon
Director, .Safety and Set;uri ty





~ ~ ~ ~ e WNP 2
AMENDMENT NO. 9
April 1980

Q. 110. 022
(3.9.2)

Supplement the preoperational piping vibration test program
described in Section 3.9.2.1 of the FSAR with detailed infor-
mation in the manner discus'sed in Section 3.9.2 of the
Standard Review Plan (SRP) < NUHEG-75/087. Zn your responseg
emphasize the measures you will take to conduct visual inspec-
tions and measurements of vibration. Zn addition to the
pipincr discussed in Section 3.9.2.1 (i.e., the recirculation
piping and the RHR suction piping), include the following
pipinc systems in your response: (1) all, safety-related ASME
Class 1, 2 and 3 piping systems; (2) other h'gh energy piping
systems inside Seismic Category I structures; (3) those por- ~

tions of high .energy systems whose failures could adverselyaffect the functioning of any safety-related structure, systemor component; and (4) the Seismic Category I portions of
moderate energy piping systems located outside containment.

Response:

See revised 3.9.2.1.1, 3 ~ 9.2.1'.2~ 3.9.2.1.3, and 3.9.2.1.7.
These modified sections describe and clarify the
Preoperational and Startup Piping Vibration Program. The
preoperational program includes all the piping systems
described in items ('I) through (4) in the. question.. Note that
during the preoperational program, all systems contained in
the preoperational program described in Chapter 14 are
operated at rated flow condition and the piping svs"ems -arevisually inspected.. The exceptions to these are the Sav nh Jalap,IIIW~

l"'ystemswhich cannot he operated at rated. conditions until thestartup program. Therefore, these svstems are specxzacal3.y
included in the Pipinq Vibration Startup Test which will use
remote monitor''ng equipment located in the drywell to measure
piping vibration and expansion in these systems. The portionof the piping systems. located outside. the drywell will bevisually inspected durincr initial operation and conditionslisted in 3.9,.2.1.3.

110 ~ 022-1





WNP-2 AMENDMENT "NO ~ 9
April 1980

whose fai'ure would deqrade an essential component is defined
in 9.l and is classified as Seismic Class I. These compon-
ents were subjected to an elastic dynamic finite element
analysis to qenerate loadings. Th's analysis utilizes ap-
propriate seismic flooz response spectra and,combines loads
at frequencies up to 33 HZ in three directions;. Imposed
stresses were generated and combined for normal, upset, and
faulted conditions. Stresses were compared, depending on the
specific safety class of the equipment, to industrial codes,
ASME, ANSI or industrial standards, AISC allowables.

3.9.l.4.13 Balance of Plant Equipment

W'h 'the exception of pipe whip restraint design, the faulted
condition was evaluated in accordance with ASME Section III
by elastic svstems. and components analysis Inelastic stress
analysis methods were not utilized for design of any of these
components. Pipe whip restraint. design is desc ibed in 3.6.2.

3.9 2 DYNAMIC TESTING AND ANALYSIS

3.9.2.1 P eoperational Vibration and Dynamic Effects Testing
on Pipinq "

The test program is. divided into three phases: pzeoperational
vibration, star up vibrationi and operation transients.
3 9.2.3..l Preoperational Vibration 'Zesting

During the pzeoperational test phase it's verified that

~zeoperational test program are within acceptable limits.
This phase of the test uses visual observation. If during.
the initial system operation, visual observation indicates
that piping vibration is significant, measurements are made
with a hand-held vibrogzaph. The zesu1ts of those measure-
ments will be reviewed by the appropriate engineering group to
determine the acceptability of the measured vibration values.If the measured vibration values are not acceptablei
appropriate design modifications will be made and the system

. retested. Visual observations are made during initial opera-
tion of all pipinq systems. During the preoperational test
program described in 14.2, all systems with the exception of

re operated't rate system ow condition. These xemaining
pipinq systems are monitored and/or visually inspected during
the staR'tup pxogram.. Refer to 3.9.2.1.3 and 14.2.12.3.33.

3. 9-22
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3. 9. 2. l. 2 Small Attached Piping

Duzinq'isual observation special attention is given to small
attached pipinq and instrument connect j~s p ensure that they
aze not-in resonance w'ith theiIf the operatinq vibration accep-
tance criteria are not met, appropriate cor ective action,
will be taken and retestinq performed.

3.9.2.1.3 atartop vibration '

rgv o4~""f

The purpose of this phase of the program is to verify that the
main steam, recirculation, and RCIC steam piping vibra-
tion are within acceptable 3.mits. Because of limited access
due to.hiqh radiation levels, zemote monitoring is required
durinq this phase of the test. However, during the initial
nuclear heat-ua to rated temperature and pressure visual
inspection of maior drywell pipinq systems will be performed
in conjunction with the thermal expansion program to conf'm
acceptable vibration levels. Remote measurements are made
durinq the followjaq steady state conditions:

a. 'Main steam flow at 25% of rated;

b, Main steam flow at 50% of rated;
c. Main steam flow at 75% of rated;
d. Main steam flow at 100% of rated;

'r
~ j e.. Recirculation flow at. minimum, 50%, 75%, and 1008

of rated alonq the 100% load line;„
~64"

f'CXC LuCbiM sMam leone' M04 df lrahe'dr,

RH suc ion ipi at 100%/of ~t+.few j6
s utdo n co lin mod .

The pipinq vibration startup test is desc=ibed in
14. 2. 12.3. 33.

~ ~

3.9.?..1.4 Operatinq Transient Loads

The purpose of the operatinq transient test phase is to
verify that pipe stresses are within Code Limits. The

3. 9-23



WNP-2

amplitude of displacements and number of cles per t ans»
ien" of the main steam ~ reci culation piping a=e measured
and the displacements compared with acceptance c iteria.
The de lections are co related w'th stresses to verify the
pipe stresses remmin within Code limits. Remote vibration
and deflection measurements are taken during the followingt axsients:

a. Recirculation pump sta~;
v (.

b. Reci culation pump't 3.00% of rated flow;
c. Tu-bine stop valve closu e at 3.00% power;

~ ~

3. 9.,2. 3.. 5

dO Manual discharge of each S/R va3ve at 1,000 psig
and at planned transient tqsgs that result in
S/R valve discharge 8i +>~~ %tl isolah~~

p) /<I< opia hiram ak Meri~~ shorn
Test Evaluation and, Acceptance Crite ia

The piping response to test conditions aze considered, accept-
able if the organization responsible for the st"ess report.
eviews the test, esults and determines that ~De tests

ve ify that the piping responded in a manner consisten with
the predictions of the st=ess report and/or that. the tests
verify that piping stresses are within Code limits. To en-
su e test data. integrity and, test sa ety,. criteria have been

'stablished. to acilitate assessment o the test while it is
in progress. These critezia, designated Level 1 and 2, are
described in the following pa agraphs.

3..2.L.5. Leve3. 1 C 'te ia
in the co e of the tes, measur nts indicate that.

the pi ing is r ponding in a manner tha would make t st
tezmina 'on prudent, the test 'erminate Level 1 c i-
teria es ablishes pounds on mov ent that, i exceeded, mhke
a test ho d or t ~ ation mandat . The '"s on movemext
are based on maximum lowable Code stress limi"
3.9..2.1.5.2. Level 2 C 'teria

~- =
'- 0.

Conformance wi Level 2 'teria demonst es that the piping
is esponding in manner co istent with e st ess report

3.9-24





predictions. ailure to me t. Lev 1 2 criteria does not@can
a+ the pi.ping respo se 's sati fact; ig mean Ma%t e system~is no resp ding 'n acc rdanhe wi theo etical

predictions~ad f ther alys s bas d on%est result is
necessary. L'evel 2 criteria is inten ed to screen out test gresuQts at age consistent with redi iona and aged n
anal+'ca review frog those, that ust be eva ated

3. 9. 2. le 6 Corrective Actions

During the course of the tests, the remote measurements are
eregularly checked to determine compliance with Level 1 cri-
teria,. Zf trends indicate that Level 1 criteria may be
violated, the measurements are monitored at more frequent
intervals. The test is held or terminated as soon as Level
1 criteria is violated. As soon as possible after the test
hold or termination, the following corrective actions will
be taken:

a. Installation Inspection. A walkdown of We
piping and suspension is made to identify any
oIbstruction or improperly operating suspension
components. If vibration exceeds criteria, the
source of the excitation must be identified to
determine if it is related to equipment failure.
Action is taken. to correct any discrepancies
before repeating the test.

b. Instrumentation Inspection. The instrumentationinstallation and calibration aze checked and any
discrepancies corrected. Additional instrumen-tation"is added, if necessary.

. c.. Repeat Test. Zf actions (a) and (b) identify
discrepancies that. could account for failure to
meet Level 1 criteria, the test is repeated.

d. Resolution of Findings. Zf the Zevel 1 criteriais violated on the repeat test or no relevant
discrepancies are identi ied in (a) and (b), the
organization responsible for the stress reportshall review the test results and criteria to
determine. if the test can be safely continued.

3.9-25
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WNP-2 AMENDMENT NO 9
Apri.l 1980

@I r

I the test measurements indicate failure to meet Lervei 2
c iteria, the followinq corrective actions are taken after
comple'tion of the test:

R

r'R '~'I

':5
'R ~

Rv R m

".:ar i'

R

a. Installation Inspection. A walkdown of the
pipinq and suspension is made to identi;fy any
obstruction or improperly operating suspension

'omponents.If vibration exceeds limits, the.
'ourceof the vibration must be identified.

Action, such as suspension adjustment is taken
to correct any discrepancies.

' b. Inst umentation Inspection. The instrumentatien ~

installation and cali.bration are 'checked and
any disc epancies corrected.

c. Repeat Test. Xf (a) and (b) above identify a
malfunction or discrepancy that could account
for failure to comply with Level 2 c iteria and
appropriate corrective action has been taken,
the test i.s repeated
r

d Documentation of Disc epancies. If the test
is not repeated, the discrepancies found under
actions (a) and (b) above are documented in the
test evalua tion re por and correlated with the
test condition. The test is not considered
complete until the test results are reconc'led
with the acceptance c iteria.

3.9.2.1.7 Measurement Locations

Remote expansion and vibration measurements a e made in the
three orthoqonal directions at appropriate locations on the
main steam, recirculation, feedwater, RCIC, gg/SRV
discharqe pipi.nq. The exact locations are not final-
'ized but will be documented in the Startup Vibration Test
P.ocedure described in 14.2.12.3.33. During preope ational
testinq prior'o fuel load, visual inspection of all iping is
made, and any visible vintatien measnted witt a tandteld
instrument. R

m(0'.

9«26
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NNP-2 AMENDMENT NO. 9
April 1980

'or

each o f the selected remote measurement locations, Leve'
and 2 deflection and vibration limits are prescribed in the
startup test procedure. Level 2 limits are based on the

, results of the stress report adjusted for operating mode and
'nstrument accuracy; Level 1 limits are based on maximum
allowable Code stress limits.
3.9.2.1.8 RCIC Pump Assembly

The RCXC pump construction is a barrel type on a large c oss-
section pedestal. Qualification by analysis was performed.
The seismic desian analysis is based on 3g horizontal and.lgver"ical accelerations. Results are obtained by using accel-
eration forces acting simultaneously in two directions,

one'erticaland one horizontal. The pump mass, suppor" system
and. accessory piping have been shown by analysis to have a
natural frequency qreater than 33 Hz.

The RCIC pump assembly has been analytically qualified bystatic analysis for seismic loadinq as well as the design
operatinq loads of pressure, temperature, and external piping
loads. The'esults of this analysis confirm that the stresses
a e substantially less than 908 of the allowable.

3.9..2.2. Seismic Qualification of Safety-Related
Mechanical Equipment

This subsection describes the c iteria for seismic qualifica-
tion of mechanical safety-related equipment and also de-
scribes the aualification testing and/or analysis applicable
to this plant for all the major components on a component
by component basis. In some cases, a module or assembly
consistinq of mechanical and electrical equipment was quali-
fied as a unit, for example, motor powered pumps. These
modules are generally discussed in this paraqraph rather
than providinq discussion of the separate electrical pa ts
in 3.10 and 3.11. Seismic qualification testing is also
discussed in 3.9.3.2 arid 3.9.3.2.5. Electrical supporting
equipment such as'ontrol consoles; cabinets, and panels

.which are part of the NSSS are discussed in 3.10.

Consideration of spatial components of seism'c accelerations
are taken into account in the analyses of Seismic Category I
mechanical equ'.pment in accordance with 3.7.2.1.8.3.

3. 9-27'
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14.2.12.3.32 Not Applicable

AMENDMENT NO. 13
February 1981

14.2.12.3.33 - Test Number 33 - Pip'ing Vibration

1 4.2. 12.3. 33. 1 Purpose

The purpose of this test is to verify that the reactor main
steam, recirculation, feedwater, 35ggP and RCXC~ piping
vibration are 'responding as predicted~ S6V OZSCa oey
14.2. 12. 3. 33. 2 Prereauisites

Th< Preoperational Tests have been completed, the POC has
reviewed and the Plant Manager has approved the test proce-
dures and initiation of testing. Xnstrumentation has been
checked or calibrated as appropriate.
14.2.12.3.33.3 Description

During reactor operation, it is desirable to show that
destructive level piping vibrations do not occur by measuring
vibration at steady state and during various planned transients.
14.2.12..3.33.4 Criteria
Level 1

The measured amplitude (peak-to-peak) of main steam and recir-

!

culation line vibration shall not exceed the maximum allowable
displacements.

Level 2

The measured amplitude (peak-to-peak) of vibration shall not
exceed the expected .values.

14.2-140
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4.2e12.3.e17 . Test crumb «":17.—,...".Sys em"~ansZen
4,*

14 ..2.1'2 '3.17 1 Purbosa:„='-""-.---.--
~ ~

~ e

=. e purpose of this test'is. to verify'hat piping systems are
ree and unrestrained in rega d to thermal expans'on and tha"

suspension components are functioning 'n 'the specif ec manner.
The test also brovides data .for calculation of stress leve's
'n nazzles. and weldments~ ~~~4~ .~4 Cud p~ <~4 ~~ -- 4~4~

I

14.2.12..3.17 '2 'Pre eguisites
he Preope ational Tests have ¹n completed, the POC has

reviewed and the Plan Aanager has approved the -est proce-
dures and in'iatio~ of testing. Inst umentat'on has ¹n
installed and calibrated.
14.2 e12,3 e 17 & Description

Record hange positions of major ecuipment and pi~ing in the
nuclear steam supply system and auxiliary systems after each
major thermal cycle until shakedown has taken place (normally
abut three cycles) . 'During init'l heatup g visual ilnspec

assure c
ade at an intermediate reactor- water temperat Vt

C
ure o

e components are ree to move as designed. Adjustments
a e made as necessary. Devices for, measuring continuous p~pe.
deflections are mounted on main steam, recirculation, feed-
water, RCZC and selected safety/relief valve discharge l'nes.
< otion measu ed duwng heatup is comoared. with calculated
v clues. Zdadd

py s ecvve W ~vL,„A e~ ~v*
Level 1

'I

There shall be no evidence of blocking of
of azar svs-em component caused, by thermal
svs.tern.

Bangem shall not be bottomed ou" or have
s" etched.

the displ acement
expansion of the

e sbring, ull

'Zhe displacements at the establisned.-t ansducer locations used
to measure pipe def lee ions. shall, not exceed the a'lowable
values. The allowable values of displacement shall be based
on not exceeding ASIDE Section ZZT. Coce stress allowables.

14 2-'14
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UESTION NO. 22

The applicant has presented inadequate data to verify the mathematical
models for the dynamic analysis. Specifically, the explanation of the
dynamic model is requested and justification of the statement that,
"only motion in the vertical direction will be considered. here; hence,
each structural member can only have an axial load."

RESPONSE

Because of the shroud design in a BMR, the core flow during normal
operation or a LOCA transient is alw'ays upward axially.. Therefore, a
vertical axial"flow model with 12 nodes is adequate to dynamically
'analyze the RPV internals. The text description of this model is
clarified as the attached.

Summation — This item is closed.

PCY: rf/45E10
9/21/81 .





3.9."2..5 Dynamic System Analysis of the Reactor Internals
Under. Faulted, Conditions

Xn order to assuxe'hat no significant dynamic'mplification
of load occurs as a result of the oscillatory nature of the
blowdown forces (see Pigures 3.9-8a and 3.9-8b), a compari-
son is,made of the periods of the applied forces and the
natural periods'f the core support: structures being acted
upon by the ap lied forces. These periods willbe detexmined

om a dynamic model of the RPV and internals .
Only'motion in the vertical

direction..will be considezed here; hence, each structural
member (between two mass points) can only have an axial
load. Besides the rea1 masses of the RPV and core support.
structures, account vill be made for the water inside the
RPV.

Typical. curves of the variation of pressures during a steam
line break are shown in Pigures 3.9-8a and 3.%-8b., The acci-
dent analysis method is descxibed in 3.9.5.2.

The time va~ing pressures aze applied to the dynamic model
of the reactor internals, described above. Except foz the
natu=e and locations of the forcing functions and the dyna-
mic model, the dynamic analysis method is identical to that
described for seismic analysis and is detailed in 3.7.2.1.
The loads and load combinations. ac~q upon the jet pumps
and LPCX coup'ling,aze listed in 3.9.3.1.

3 9-39 '
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3.9.3 ASME Code Class 1 2 and 3 Components, Component
Su aorts and Core Support Structures

3. 9.3. 1 Loadin Combinations Desi Transients and Stress
Ll!Rl.ss

Question 23

The loading combinations and stress limits used in the design
of (1) all ASME Class 1, 2 and 3 systems, components, equip-
ment and their supports, (2) all reactor internals and (3)
control rod drive components need to be clarified in the FSAR.
Section 3.9.3.1 and the majority of Tables 3.9.2(a) through
3.9..2(ac) in the FSAR do not clearly define the loading com-
binations and stress limits. We will require a concise sum-
mary (preferably in table form) of this information. This
summary should include a listing of all th'e loads which were

'considered for each service condition or load case plus the
acceptance criteria. Appendix 110-1 to NRC Question 110.27
contains loading combinations and acceptance criteria appli,-.
cable to all of the above system, components, equipment and
.supports.. Table 3.6-5 of the WNP-2 "Plant Design Assessment
for SRV and LOCA Loads" presents information which is not
completely acceptable. We will require a commitment to the
Appendix 110-1 mentioned above. Xn addition, we will require
a clarification of the applicability of Table 3.6-5, i.e.,
are all of the loading combinations and acceptance criteria
in Table 3.6-5 applicable to all of the systems, components,
equipment, etc , discussed in the first paragraph above.

~Res onse:

The Table number 3.6-5 in the question appears to be in error.
Table 3.5-5 appears to be the table to which the question
refers.

See revised. Table 3.5-5 of the WNP-2 "Plant Design Assessment
for SRV and LOCA Loads" for load combinations and acceptance
criteria for balance of plant (attached).

See Table Q23-1 for the load combixzations and acceptance cri-
teria for NSSS piping and, equipment.

Summation - The effects of hydrodynamic loads listed in the
load combination table will be documented in the New Loads
update. This item i.s closed.



TABLE 3.5-5 (DAR Rev. 2)

LOAD COMB~TZONS AND ACCEPTAHC CRZTERZA

FOR ASME CODE CLASS 1,2I and 3 BOP PZPZNG AND EQUXPMENT *

Load.
Cases Load Combinations 1 lZ) Design Assessment,

Acceptance Criteria

P+D.P.

H+ OBE +SRVOHE

NormaL (A)

Upset (B)

12

H+ OBE +SRV
TÃO

H+ OBE +SRV

H+ OBE +SRVAD +SBA

H+ OBE +SRV +SBA
TWO

H+ SSE +SRU +SBA/ZBA

N+ SSE +SRV +SBA/ZBA
THO

H+ SSE +SRV
ONE

s

H& SSE +SRV
TNO

H+ SSE +SRV

H+ SSE +DBA

Upset (B)

Upset (B)

Emergency * (C)

Emergency * (C)

Faul ed *
. (D)

Faulted * (D)

Faulted *
(D)

Faulted * 'D)

Fau3.ted " (D)

Faulted * (D)

(1) As required by the appropriate subsection, i.e., NB, NC or
ND of AS'4Z Section ZIZ, Division 1, other loads, such as
thema3. transient, thermal gradients, and anchor point dis-
placement portion of the OBE or SRV, may require consideration
in addition to those prima~ s ess-producing loads listed.

(2) SBA, ZBA,. and DBA include a13. event induced loads, as applicable,
such as chugging, pool swel3., drag loads, annulus pressuriza-
tion, etc.

*AllASME Code Class 1, 2 and 3 piping systems which are required to
function for safe shutdown under the postulated events shall meet the
requirements of NRC's memorandum, "Evaluation of Topical Report — Piping
Functional Capability Criteria", dated July 17, 1980.

**Equipment includes'umps, valves, supports, vessels. For belting
used in connection with the support of ASME Code Class 1,2, and 3

components, vendor load capacity data sheets are used or where design
is by the architect engineer, stress levels are maintained less than
specified minimum yield at temperature.





LOAD DEFINITION LEGEND (Table 3. 5-5)

Normal (N) Normal loads include internal pressure and
dead weight

OBE Operational Basis Earthquake loads

SSE Safe Shutdown Earthquake loads

SRV Safety/relief valve diacharge induced loads
from two adjacent valves

SRV , The loads. induced by actuation of all
safety/relief valves

SRV The loads induced by the actuation of
safety/relief valves associated with the
automatic depressurization system

SRV The loads induced by the actuation of one
safety/relief valve

Small Break Accident

Intermediate Break Accident

Design Basis Accident





,
1 ~Sat=

LOAD COMBINATION ANO ACCEPTANCE CRI icRIA
FOR ASME COOE CLASS 1, 2, ANO

3'SSS.PIPING ANO EQUIPMENT

Load Cambfnat~an

K' SRV
(ALL

N '+. OBK

Upset

Upset

Service)
Basis Level J

Upsec; (B) ~

Upset. (B)

N + OBE + SRV ~)
N +. SSc. + SRV(~)
N + SBA+ SRV

N + SBA.W SRV ~S
N + SBA + OBE + SRV MS
N'+ IZA + OBE +" SRV(

N + SBA/TZA.+ SSK + SRV ~S
<< N + LOCA + SSK

Emergency

Faulted.

Banty

FauLted

Fme rgenc'7

FauLted

Faulted

cauLtecL

F~tm

Upset, (B)

FauLted (0)

~ency~ (C)

FauL"P (O)

~ Eae~ency (C)

Faultew~ (O)

Faulted' (O)

FauLted (O)

FauLted (O)

LOAD DE QKTZPii L=a~c

NormaL(N) - No~ and/or abnormal loads depend an acceptance cd.te~~.

Ope~onaL basin earthquake. loads

Safe Sauzdaccn. eaz-hquake loads

Sazety/mlieE vaLve- discharge. Induced loads fma tea ad$ ac~mt.
'aLves (aue vaLve; actuated vhen adjacent vaLve. M cy~~g)

The loads induced by actuation ai all, saucy/rake.ef vaLves
cchXch activate vf.~ mi~ecands a8, each other'e.S.,
curhiae t p operatianaL ~ient)
The loads Reduced by the acnmtian oi sazety/rel~ez vaLves
assorted crf.th Automatic Depressu~ at" an System red.ch actuatewf.~ mi~ecands ai each other- d~g the postulated smaLL
ar intermecLLate sXre ptpe azqture

i kyg





LOAD CONBlNATIDN TABL~ (CONT'0)

The loss of coolanc accident asso~ded. sich the postulated pipe
rupture of 'large pipes (e.g, main steazz, ieecivate, recircula-
ticnx. piping) .

Pool swell. ~d=a /Savour loads on. piping. aad compoaeats. located
ber~een the main venc. discha~e ounppt aad the suppression pool
cez upper surface

Poo1 sas11 '~sac loads aa pipsma sad. aoapaaeaes lassoed above
eha sappeessioa pool veeea appar saessaa

Oscillating pressure induced loads'a submerg d piping and
components dung coadensacioa os~4'ioas

LOCA~

LOC.4

'OCA
0

LOCA

SEA.

Building, moron iaduced, loads f=om. chang
s

Building cot~'oa induced loads '-om main veac a'- clearing

Ve -'ca1 and. hor'"oatal loads on main vent piping
I

Ann~~., pressu~~tion loads

The abaormaI. c~ients. assorted. arith a SmalL Steak Acc'~ear.

The abaormaI t~siknts. asso~~"ecL Mth an Lct ~ediate Break
Accent

AU. ARK Code Class 1,. 2;. and. 3 piping systems va'ch are maui"ed to
Euac 'on Sor saf shutdown under the. postulated. events shall meec thk
~u'ements. or 3RC' "~aaa-Tom+'caI;.Pos-'-'oa-="unc~ Ckoabilicy-.of,~ve -~o=—~M" - by 3KB.

** The most limiting case combination among LOCA through LOCA
s 1 7'





WNP-2 DSER

UESTION NO 24

Several references are made in Table 3.9.2(a) through 3.9.2(ac) to
allowable stresses for bolting. Specifically, what loading combinations
and allowable stress limits are used for bolting for (a) equipment
anchorage, (b) component supports, and (c) flange connections. Where
are these limits„defined?

RESPONSE

1. Floor Hounted Equipment

(A) Equipment Anchorage Bolting

The floor anchored mechanical equipment (pumps, heat exchangers,
and RCIC turbine) in GE's scope of supply are mounted on a
concrete floor or a steel structure. The design of concrete
anchor bolts for the equipment mounted on concrete floor, and
the responsibility to prescribe and meet the necessary codes
and stress limits are in the AE's scope of supply. The design
of attachment bolts for the equipment mounted on steel structure,
and the responsibility to prescribe and meet the necessary
codes and stress limits are also in the AE's scope of supply.
GE works with the interface limit of 10,000 psi in tension or
shear for the only purpose of sizing bolt holes in the equipment
base, based on the required nominal size and number of bolts

, for maximum loads.

(B) Component Support Bolting

(a) RWCU Pump

The support bolting of this non-safety essential pump is
designed for the effects of pipe load and SSE load to the
requirements of the ASME code, Section III, Appendix XVII.
The stress limits of 0.41Sy for tension and 0.15Sy for
shear are used.

(b) RCIC Turbine

The pump-to-base plate bolting is designed as follows:

(1) Normal Plus Upset

a) Primary membrane: 1. OS

PCY: ggt: rf/45L11
9/23/81





WNP"2 DSER

b) Prima~ membrane plus
bending:

1.5S, ~here S is the
allowable stress limit
per the ASHE Code Sec-
tion III, Appendix I,
Table I"7.3.

(2) Emergency or Faulted

Stresses shall be less than 1.2 times the allowable
limits for "Normal plus Upset" given above.

(C) Flanged Connection Bolting

There are no flange type. connections in component supports.

2. Piping Supports and Pipe Hounted Equipment (Valves and Pump)
Supports

The supports are hanger and snubber type (including clamps) linear
standard components 'as defined by the ASHE Code Section III, Subsec-tion NF. The bolts used in these supports meet criteria of NF-3280for Service Levels A and- B and 'NF"3230 'for'Service Levels 'C and 0.
NF-3280'is applicable to- bolting for Service Levels A
and B.

s

For Service Levels C and D, XVZZ-2460 with factors
indicated under XVZZ-2110 is'pplicable to the design
requirements of bolting. The calculated'tresses under
these categories do not exceed the specified minimum
yield stresses at temperature.

Summation — This -item is closed.

PCY: ggt: rf/45L12
9/23/81





3.9 3.1 Loadincr Combinations Desi n T ansients
and Stress Limits

uestion 25

The applicant has not yet responded to Question l.10.27,
Appendix 110-2, "Znterim Technical Position — Punctional
Capability of Passive Piping Components."

Response:

BOP

Piping system functional capability is being'valuated using
the criteria, given in HRC memorandum, "Evaluation of Topical
Report: —Piping Functional Capability Criteria," dated
Zuly 17, 1980.

NSSS

Referring to the response to Q. 110.27, the WNP-2 projec
does comply with Appendices A. and B to Section U.O. Accord-
ingly, the statement of; compl'ance is shown as a fo~ote in
the attached load combination table.

Summation — This item is closed.



LOAD COMBINATION ANO ACCEPTANCE CRITERIA
FOR ASME COOE CLASS 1, 2, ANO

3'SSS

PIPING ANO Egl'~PMENT

Load Combination
Design
Basis

Evaluatiog,
Basis Level )

N + SRV'(~)

K t-OBZ

Upset

Upset

,, Upset:

Upset.'S)
(S)

N + OBE + SRV ~
N +. SSc. + SRV(~)
N + SBA + SRV

N + EM, + SRV

N + SBA. + SRU

N + SBA'+ OBE + SRV(~S

N'+ EBA. + OBE + SRV(ADS)

N + SBA/~ + SSc. + SRV
S

HN + LOCA + SSF

Emergency

FaultecL

agency

Faulted.

Enargency

Faulted

:aulted

Faulted:

Faulted.

Ene agency

~ urge::cy~

(c)

(O)

(c)

Faulted (O)

Faulted" . (O)

Eaulted (Q)

"-suited (O)

Upsac (S)

Faulted (O)

LOAD DE ZHZTXON L=GQG)

Nodal(N) - Normal and/or abnormal loads dependi"g on acc prance cxitaxi'a

Operati~ basis earthquake. Loads

Safe Shutdamx eaz~hquake Loads~

Safety/relief; valve discharge Induced loads ~rom tvo ad]ice'nc.
vaLves (one vaIve. actuated uhen adjacent valve Is cyckIng)

SRV
' -„Yhe loads i duces by act~cion of aLl safety/relief valves

szhich activate Wt~ milliseconds of each other (e.g'.,
turbine trip operationa>, cransienc) .

SRVMS

QOAC.'. i h'iy

The loads induced by 'he actuation of safety/relief valves
associated Wth Aetouatic Depressu&ation System Wch actuate

econds of each other dung, the postulated snail
or intermdwte size pipe rupture.

44. ~ L )l lac. Il SGW 6. tv+ N M~ ~4'CQ.. ~
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LOAD COMBINAT'iON,TABL= (CONT'D)

The Loss of .coolant" ac~eat associated Mich the postulated pipe
rupture of lar„pipes (e.g., ~~ steam, feedvater, deci"cuLc-
tioa. piping) o

Pond. swell ~dna /falZ,ouc loads oa piping. aad components. located
be.=seen the main vent disc~~ge outlet aad the suppression pool,
vate upper surface

Pool scull L~ecc loads on plpcaa sod. cocpoceacs locaced above
cro suppression pools wacec upper sur ac ".

LOCA

I

Os~~g pressure induced loads on submerged piping and
compoaeats doing condersatioa os~4tioas

Building moron induc d-loads from chugging

MCA

LOCA
0

3uil~g moc oa induced loads '-om ~ veau ai clearing.

Ve ticaL aad. horizontal, loads oa main, venc piping.

AnnuLus pressur~cion, Loads.

The abnormal (.~ieats assorted. rich a. SmaLL Break Ac~~eat

The abaormL„ transieats assorted. wf.ch aa Eats ediace Sraak
Accent r

s

AllASK Code Class L,. 2p. aad. 3 piping systems which. are re,ui d to
func 'oa for saf: sbatdofn under the postulated eveats Ibad..me t the.
aequi ements or 8RC' "~aa-Te&caL-Position-"-uac~ Ckpab Qi qr- ~f

4GKV5 ~t~pO~~M + le o
5

** The most limiting case combination among LOCA through LOCA1 7

5
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QUESTION No. 26
(3. 9. 3. 1)

The methods of combining responses to all of the loads requested
in (a) above is required. Our position in this issue for Mark Il
plants is outlined in NUREG-0484, Revision 1, "Methodology for
Combining Dynamic Responses". However, since the primary con-
tainment for the WNP-2 plant is a free-standing steel pressure
vessel and the plant is in a higher seismic zone, the staff will
require that the criteria in Section 4 of NUREG-0484, Rev. 1,
"Criteria for Combination of Dynamic Responses other than those
of SSE and LOCA" be satisfied if the square root of the sum of
the squares method of combining these responses is used. (Reference
Regulatory Position E (2) in the enclosure to a letter from
J. R. Miller, NRC to Dr. G. G. Sherwood, GE, "Review of General
Electric Topical Report NEDE-24010-P", dated June 19, 1980). The
conclusions of NUREG-0484, Rev. 1 are based on the studies per-
formed by GE in NEDE-24010-.P and BNL in NUREG/CR-1330. The
.applicant must. demonstrate that an SRSS combination of dynamic
responses achieves the 84% nonexceedance probability level because
of the difference in containment and seismic level which were not
included in the earlier studies.

RESPONSE

When a seismic response from a high seismic input, like that from
Hanford, is combined with another dynamic response (e.g. SRV
discharge loads), depending on the relative magnitudes of the
two responses being combined, the shape of the cumulative
Distribution Function (CDF) of the combined response will change.If the maximum magnitude of one of the responses is very large
compared to the other response being combined, the CDF curve
will almost be vertical and it is immaterial if these two responses
are combined using the SRSS or the Absolute Sum (ABS) rule.
However, if the maximum magnitudes of the two responses are
about equal, use of SRSS vs. ABS rule to combine the responses
with cause significant difference in the combined response. In
addition, in this case, the CDF curve will be more like S-shaped
with the non-exceedance probability (NEP) of SRSS being close to
84%. In the generic Mark II study, examples from both such
cases were considered with more examples from the case with
responses of comparable magnitudes. This study showed that all
these Mark II cases meet the requirements of the NUREG-0484. Hence,
the GE topical report NEDE-24010-P, "Technical Bases for the Use
of SRSS Method for Combining Dynamic Loads for Mark II Plants" is
also applicable to WNP-2 with high seismic input.

„The impact of the free-standing steel primary containment is
discussed in the areas as follows:



(1) Vessel and internals are not attached to and not affected
by the steel containment.

(2) Piain S stems and Floor Mounted E uiament

The dynamic input to these components at their containment
support locations may be affected by the steel containment
response to the dynamic loads under consideration and
hence, may be different. from that obtained from concrete
containment. However; the frequencies contributing to the
responses of major structures and components in both types
of plants will not be significantly different but will fall
into the same general range.

The structural frequencies will only determine the magnitude of
amplification or attenuation. of the response. For multi-frequency
random-type dynamic loads, the components of input loads whose
frequencies coincide with the structural natural frequencieswill be amplified and these components will dominate the response.
Although the predominant response of a particular structural
component may vary somewhat in frequency between the concrete
and steel containment configuration, the variances are expected
to be small for the range of, frequencies of interest for major
structures because'f the similarities in systems, types
of structural configurations, construction materials and
massiveness of buildings. Therefore, key characteristics of
the responses (duration of, strong response motion and number
of peaks) are primarily determined by the input component
loads to the structure, and because of the similarity of
the dynamic nature of the input loads due to earthquake, SRV
and LOCA for both types of containment, their structural responseswill have similar dynamic characteristics. Hence, the response of
the mechanical components and piping systems supported from the
two types of containments will also be similar. Hence, the
use of SRSS combinations for combining the dynamic responses
for the WNP-2 application will be demonstrated to meet the 84%
non-exceedance probability level.

Summationi- This item is closed.





MNP"2 OSER

'OUESTION NO. 27

The note in Table 3.9-2(a) of the FSAR states that NSSS components
designed to the upset plant condition (normal operating loads '+ upset
transients 6..5 SSE) will mee't the upset design condition limits without
a fatigue analysis. It is the staff's position that for all ASHE Class 1
components a fatigue analysis shall be performed for all loading conditions.

, The basis for deviating from this position should be provided for MNP-2.
If the WP-2 position on this issue is implicit in the letter from
M. Gang to R. Bosnak, "GE Position on Fatigue Analysis," dated January 15,,

. 1981, provide the information requested in the letter from R. Bosnak to
Q. Gang, dated February 19, 1981.

RESPONSE

The information requested was documented in the letter from R. 8. Johnson
to R. Bosnak,'"GE Position on Fatigue Analysis," on June 29, 1981. A
copy is attached.

Summation — This item is closed.

PCY: rf/45E12
8/18/81


