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Washington Public Power Supply System
P.0.Box968 3000 GeorgeWashingtonWay Richland, Washington99352 (509)372-5000

— e 2 L

September 24, 1981
602-81-313

Docket No: 50-397

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

Attention: Mr. 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 WNP Units 1 through 5," dated
March 6, 1981.

Dear Mr. Tedesco: N

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-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 FASR at a later date.

Very truly yours,

w

J./W. Shannon
Director, Safety and Security

§
{ JUS: JEP: cd

‘ cc: R. Auluck, NRC

\ 0. K. Earle, B&R

| R. W. Hernan, NRC

N. S. Reynolds, D&L

D..D. Tillson 6\
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Washington Public Power Supply System

P.0.Box 968 3000GeorgeWash|ngtonWay Richland, Washington 99352 (509)372- 5000

Sept.mber 24, 1981
G02-81-313

Docket No:. 50-397

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

_ Attention:”  Mr, R. L. Tedesco

Assistant Director for L1cens1ng
Division of Licensing

Subject: = PRESERVICE INSPECTION AND TESTING

OF SNUBBERS .
Reference: Letter, R. L. Tedesco to R. L..rerguson, "Preservice Inspection

and Testing of Snubbers for WNP Units 1 through 5," dated °
March 6, 1981.

Dear Mr. 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 fu]]y comply with the requ1rements as stated. The Preservice
Examination is presently detailed in the WNP-2 Preservice 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.

Very truly yours,
W (.‘tw Cpm—

Shannon
. D1rector, Safety and Sequr1ty

JuS: JEP: cd * :

cc: R. Auluck, N..C
0. K. Earle, B&R )
R. W. Hernan, NRC ¢ !
N. S. Reynolds, D&L
D. D. Tillson
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1.0 'c‘ v ) . ' WNP-z -
AMENDMENT NO. 9
April 1980

0. 110.022 , ‘ ' P
(30902) ) ' "

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

‘ + tions of high enerqy systems whose failures could adversely
affect the functioning of any safety~related structure, system . "
or 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.’- 309.2.1.3, and 3.902.107vo
These modified sections describe and clarify the
Preoperational and Startup Piping Vibration Program. The
preoperational program includeS all the piping systems o .
described in items (1) through (4) in the.question. WNote that N
during the preoperational program, all systems copntained in

the preoperational proqram described in Chapter 14 are . ,
operated at rated flow condition and the piping systems  are -
visually inspected. . The exceptions to these are the —~ SRy o&ldujp
feedwater, main steam, recirculation, RWCY Znd RCIC piping. p%aﬁg

systems which cannot be operated at ratediconditions until the
startup program. Therefore, these systems are speciziically N\

included in the Piping Vibration Startup Test which will use é@w_

remote monitoring equipment located in the drywell to measure

Piping vibration and expansion in these systems. The portion .
of the piping systems located outside the drywell will be . .
visually inspected during initial operation and conditions .
listed in 3.9.2.1.3. ‘

@ _ 110.022-1
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- ' : " WNP=2 AMENDMENT 'NO. 9
April 1980

whose failure would deqrade an essential component is defined
in 9.1 and is classified as Seismic Class I. These compon-
ents were subjected to an elastic dynamic finite element
analysis to generate loadings. This analysis utilizes ap-
propriate seismic floor 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 2quipment, to industrial codes,
ASME, ANSI or zndustrlal standards, AISC allowables.

«

3.9.1.4.13 Balance of Plant Equipment

With ‘the exception of pzpe whip restraint design, the faulted
condition was evaluated in accordance with ASME Section III |
by elastic systems. and components analysis. 1Inelastic stress
analysis methods were not. utilized for deszgn of any of these
components. Pipe whip restraint design is described in 3.6.2.

3.9.2 DYNAMIC TESTING AND ANALYSIS ’

3.9.2.1 Preoperational Vibration and Dynamic Effects Testing
on Piping”

The test program is. divided into three phases: preoperational
vibration, startup vibration, and operation transients.

3.9.2.1.1 Preoperational Vibration Eesting .
S .

During the preoperational(test phase it is verified that .
Spesahinme vibrations in allVpiping systems included in the

/
?uaZ@f,/ﬁreoperational 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 vibrograph. The results 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 acceptable,
appropriate design modifications will be made and the system

. retested. Visual observations are made during initial opera-

tion of all piping systems. During the preoperational test
program described in 14.2, allzsystems with the exception of
the recirculation, main steam,$RCIC, feedwater and piping

Te operated at rated System ow condition.- These remaining
piping systems are monitored and/or visually inspected during
the sta¥tup program.. Refer to 3.9.2.1.3 and 14.2.12.3.33.

_
-
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WNP-2 AMENDMENT NO. 9
April 1980

3.9.2.1.2 Small Att ached Piping

During’ visual observation spec1al attentlon is given to small

attached piping and instrument connectiqnes 05 2&§Pr§aﬁ?at sgay

are not-in resonance with thaﬁa====ﬁ#§5?%m—éamp—méEc—s-s£ F
e T T cEyert=eang., 1£ the opera.an vibration accep— -

tance criteria are not met, appropriate corxective action.

will be taken and retesting performed.

3.9.2.1.3  startup Vibration k. sev g(mclun?-

The purpose of this phase of the program is to vevz‘y that the
main steam, recirculation, dnd RCIC steam piping v1bra-
tion are within acceptable limits. Because of limited accéss’
due to.high radiation levels, remote monitoring is required
during this phase of the test. However, during the initial
nuclear heat-up to rated temperature and pressure visual
inspection of major drywell piping systems will be performed
in conjunction with the thermal expansion program to confirm
acceptable vibration levels. Remote measurements are made
durlnq the following steady state conditions: .

a. ‘Main steam flow at 25% of rated;
: b, Main steam flow at 50% of rated:
C. Main steam £low at 75% of rated;
d. Main steam flow at 100% cf rated;

e. Recirculation flow at minimum, 50%, 75%, and 100%
of ratedAiionq the 100% load line;. ’

b
kwkf. RCIC kurbi¥neé steam line at X004 dflra-ﬁte'd/:~
k
{ RHR sucgio at /100%/0f fated .£16w jA thé
M shutdovn ﬁzn mode/ / 2

The piping vibration startup test is described in
14.2.12.3.33.

- 3.9.2.1.4 Operating Transient Loads

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

3 . 9"’23
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@ : amplitude of displacements and number of gzclesspez: trans~-

. ient of the main steam a2 recirculationfpiping are measured
and the displacements compared with acceptance criteria.
The deflections are correlated with stresses to verify the
pPipe stresses remain within Code limits. Remote vibration
and deflection measurements are taken during the f£following
trznsients:

o a. Recirculation pump staxts;
L ' RV
T b. Recirculation pump!at 100% of rated £low:

c. Turbine stop valve closure at 100% power;

;o d. Manual discharge of each S/R valve at 1,000 psig
% : and at planned transient t3§ﬁf thaﬁ1result in
S/R valve discharge,e-)M5‘ It 1solahon™
’ ) Lcie opuaaéw'w ab moziaum stheome -
3.9.2.1.5 Test Evaluation and Acceptance Criteria fow.

The piping response to test conditions are considered accept-
able if the organization responsible for the stxess report
reviews the test results and determines that the tests
. verify that the piping responded in a manner consistent with
the predictions of the stress report and/or that the tests
@ . verify that piping stresses are within Code limits. To en-
. sure test.data integrity and test safety,. criteria have been -
*established to facilitate assessment of the test while it is
in progress. These criteria, designated Level 1 and 2, are
described in the following paragraphs.

’ R 30 oZoloSo LEVEl l c.n-.

) I£ in\ the courgésof the tes%s, measur nts indicate\that,
e the piRing is rasponding in a\jnanner that\would make test

- termination prudent, the test 3s terminate Level 1 cxdi~-
teria establishes hounds on mosgmgg; that, iE exceeded, make

a test hold or terlegzion mandatory. The hEs on movement
are based on maximum z2llowable Code\stress limits,

-

3.9.2.1.5.2 \Level 2 Cxiteria

Conformance wi

Level 2 iteria demonstxzates that the\piping
is responding in

manner cohgistent with the stress repoxt




’



ore@lculons. ailure\to meet Level 2 criteria does not eén
\kg the piping\respo satigfact i
t

se is
e system\xs no resgégg;ng in accqrdance with theoxretical
pred;c@;ons ‘and further\analyses baskd on ‘test resulty is

necessacy. Level 2\cr1t ria is\intended to\screen ocut\test
results at axe consistent with\predictions\and need n
analytica review fréqhthoéé\Fhat ust Sg\eva \gted.

3.9.2.1.6 Corrective Actions

During the course of the tests, the remote measurements are
regqularly checked to determine compliance with Level 1 cri-
teria. If 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
1l criteria is violated. As soon as possible after the test
hold or termination, the following corrective actions will
be taken:

a. Installation Inspectlon. A walkdown of the
piping and suspension is made to identify any
obstruction or improperly operating suspension

. components. If vibration exceeds criteria, the
. ’ source 'of the excitation must be identified to
B\ determine if it is' related to eguipment failure.
Action is taken- to correct any discrepancies
before repeating the test.

b. Instrumentation Inspection. The instrumentation
installation and calibration are checked and any
d;screpancmes corrected. Additional instrumen-
tation‘is added, if necessary.

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

d. Resolution of Findings. If the Level 1. criteria
is violated on the repeat test or no relevant
discrepancies are identified in (a) and (b), the
organ;zatlon responsible for the stress report
shall review the test results and criteria to
determine  if the test can be safely continued.
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AMENDMENT NO. 9
April 1980

I£ the test measurements indicate failure to meet Level 2
criteria, the following corrective actions are taken after
completion of the test: ‘

Qe

3.9.2.1.7

Remote expansion and vibration measurements are made
three orthogonal directions at appropriate locations
recirculation,

discharqge ~2=2=w8¥ piping.
ized but will be documented in the Startup Vibration
Procedure described in 14.2.12.3.33.
testina prior' to fuel load, visual inspection of all,piping is

main skteam,

made, and any visible vibration measured with a handheld

instrument.

Installation Inspection.

A walkdown of the

piping and suspension is made to identify any

obstruction
components.

or improperly operating suspension
If vibraticn exceeds iimits, the

source of the vibration must be identified. )
Action, such as suspension adjustment is taken
to correct any discrepancies.

Instrumentation Inspection.

The instrumentation”

installation and calibration are checked and
any discrepancies corrected. .

Repeat Test. If (a) and (b) above identify a

malfunction
for failure
appropriate
the test is

.

Documentation of Discrepancies.

or discrepancy that could account
to comply with Level 2 criteria and
corrective action has been taken,
repeated.

If the test

is not repeated, the discrepancies found under

actions (a)

and (b) above are documented in the

test evaluation report and correlated with the

test condition.

The test is not considered

complete until the test results are reconciled
with the acceptance criteria.

Measurement Locations ‘

-

in the
on the
feedwater, RCIC, REDaSRV
The exact locations are not £inal-
Test
During preoperational

»

;3.»9“"‘[

soft

3.9-26
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: . WNP-2 AMENDMENT NO. 9
: ) April 1980
é%b For each of the selected remote measurement locations, Level 1
N | 4 ' 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
*instrument accuracy: Level 1 limits are based on maximum
allowable Code stress limits.

3.9.2.1.8 RCIC Pump Assembly

The RCIC pump construction is a barrel type on a large cross-
section pedestal. OQualification by analysis was performed.
The seismic desiqn analysis is based on 39 horizontal and .lg
vertical accelerations. Results are obtained by using acce?
eration forces acting simultaneously in two directions, one'

. -+ vertical and one horizontal. The pump mass, suppor:t system
and accessory piping have been shown by analysis to have a
natural frequency greater-thap 33 Hz.

The RCIC pump assembly has been analytically qualified by -
static analysis for seismic loading as well as the design
operating loads of pressure, temperature, and external piping
loads. The results of this analysis confirm that the stresses

are substantially less than 90% of the allowable.

3.9.2.2. Seismic Qualification of Safety-Related
Mechanical Equipment -

@ This subsection describes the c::ite:ia for seismic qualifica-
tion of mechanical safety-related equipment and also de-— -
scribes the qualification testlnq 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
consisting of mechanical and electrical equipment was quali-~
"fied as a unit, for example, motor powered pumps. These
modules are generally discussed in this paragraph rather
than providing discussion of the separate electrical parts
in 3.10 and 3.11. Seismic qualification testing is also
discussed in 3.9. 3.2 and 3.9.3.2.5, ‘Electrical suppcr.zng
k equipment such as’ control consoles, cablnets, and panels
v .which are part of the NSSS are discussed in 3.10.

Consideration of spatxal components of seismic accelerations
are taken into account in the analyses of Seismic Category I
mechanical equ*pment in accordance with 3.7.2.1.8.3.

i
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14,2.12.3.32- Not Applicable
14,2.12.3.33 - Test Number 33 - Piping Vibration
14.2.12.3.33.1 Purpose

The purpose of this test is to verify that the reactor main
steam, recirculation, feedwater, BWE% and RCICZ==R olplng
vibration are ‘responding as predlcted‘ﬁesev m&%a‘?b

14.2.12.3.33.2 PrerequLSLtes -

The, Preoperational Tests have been completed, the POC has
reviewed and the Plant Manager has approved the test proce-
dures and initiation of testing. Instrumentation 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
v1bratlon 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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The purpose :of this test is. to ver::.;.y that piping svs ems are
f£ree and unrestrained .in regard to thermal -expansion and that
suspension components are functioning in 'the specifieé manherx.
The test also provides data for calculation of st ess levels

in nozzles.and weldments.wd wwéuuaém bhat /.‘_f-‘— conbasn

Ons, adlz.«.u{’bé MM“‘.‘ AT
14.2,12.3.17.2

(1] «
‘- ety

"Prerequisites .

The Preoperational Tests have bkeen completed, the P0C heas
reviewed and the Plant Manager has &proved the test proce-

dures and ini tion of tesnng. Instrumentation has bkeen
installed and cal:.bra.ted

14.2.12.3.17.3 Description .
Record hancger positions of major eguipment and piping in the
nuclear steam supply system and auxiliary svstems after each
major thermal cycle until 'shakedown has taken place (no“ma.ly
amout three cycles). During initial heatup ¥ visual insgec- ~d
LpLr
tions ¥s° made at an intermediate reactor.water temneratureYto
assure components are free to move as des:.gned Adjustments
are made as necessarV. Devices for measuring continuous pipe.
.deflections are mounted on main steam, recirculation, feed-
water, RCIC and selected safety/re ief valve discharge lines.
Motion measn*ed during heatup is compared with calculated

values. /wéfnf:o Com Eozannen £ cbore  will” he  weiboned
& e s  awon Gw s dra é ”

1‘1:7?:123 M C:::.Lter:.a . ™ cm[ %“&m

Level 1 . W e .

<

There shall be no evidence of blocking .of
of any syvstem comuonent caused. by thermal
SVS elM. SRS

the displacement
erxpansion of the

11

Eiance*-s shal

the spring fully
tretched.

not ke kottomed ocut or have

The displacements at the established.-transducer locations used
to measure pipe deflections shall not exceed the allowable
values. The allowable values of displacement shall be based
on not exceeding ASME Section III Code stress 2allowables.

14.2-114
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QUESTION NO. 22
(3.9.2.5)

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,
‘rach structural member can only have an axial load."

RESPONSE

Because of the shroud design in a BWR, the core flow during normal
operation or a LOCA transient is always upward axially... Therefore, a
vertical axial-flow model with 12 nodes is adequate to dynamically
‘anaiyze the RPY internals. The text description of this model is
clarified as the attached.

Summation - This item is closed.

.
a |
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WNP~2

3.9.2.5 Dynamic System Analysis of the Reactor Internals
Under: Faulted. Conditions

In order to assure that no significant dynamic' amplification
of load occcurs as a result of the oscillatory nature of the
blowdown forces (see Figures 3.9~8a and 3.9-8b), a compari-
son is made of the periods of the applied forces and the
natural periods of the core support structures being acted

upon by the aprlied forces. These periods will be determined
Tom a §§§§;§3>dynam1c model of the RPV and internals .
o Only motion in the vertical

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

%

Typical curves of the variation of pressures during a steam
line break are shown in Figures 3.9~-8a and 3.9-8b.. The acci-
dent analysis method is described in 3.9.5.2.

The time varying pressures are applied to the dynamic model
of the reactor intexrnals, described above. Except for the
nature and locations of the forcing functions and the dyna-

- mic model, the dynamic analysis method is identical to that

described for seismic analys;s and is detailed in 3.7.2.1.

. The loads and load comb;nat;ons.actlng upon the jet pumps

and LPCI coupling .are listed in 3.9.3.1.

N »
-

3.9-39°
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WNP-2

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

3.9.3.1 Loading Combinations Design Transients and Stress
Limits

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 intermals 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 the 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. In 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.

Response:

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 combinations and acceptance cri-
teria for NSSS piping and eguipment.

Summaﬁion - The effects of hydrodynamic loads listed in the
load combination table will be documented in the New Loads
update. This item is closed.
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FOR ASME CODE CLASS 1,2, and 3 BOP PIPING AND EQUIPMENT **

(R

“ . 7 TABLE 3.5-~5 (DAR Rev. 2)

LOAD COMBINATTIONS AND ACCEPTANCE CRITERIA

Ccases

e .
10

11

12

'N+ OBE +SRV

Load Combinations
P+D . W. <
N+. OBE +SRVgyp

+ +
N+ QBE SRVEWO

ALL

N+ OBEA+SRVADS +SBA

oo
N+ OBRE +SRV&WO LSBA

N+ SSE +SRV. +SBA/IBA

ADS

. ,
N+ SSE fSRVEWO

N+ SSE +SRV'ONE

N+ SSE ;SRVEWO

e
N+ SSE +SRV,, .

N+ SSE''+DBA

e

+SBA/IBA

(1)

(2)

’

As recquired by the appropriate subsection,

(1)(2)"

Design Assessment

Acceptance Criteria

Normal (A)
i Upset (B)
Upset (B)
 Upset  (B)

Zmergency *
-Emergency'*
- Paulted *
.Faulted *
Faultéﬁ *
Faulted *
Faultegd *

Faulted *

i.e., NB, NC or

ND of ASME Section III, Division 1, other loads, such as
thermal transient, thermal gradients, and anchor point dis-

placement portion of the OBE or SRV, may require consideration

()

)
(D)

(D)
(D)

(D)

(D)
(D)

in addition to those primaxy stress-producing loads listed.

SBA, IBA, and DBA include all event induced loads, as applicable,

such as chugging, pool swell, drag loads, annulus pressuriza-

tion,

etc,

1

.
3 ¢ e——

.

~ *All ASME Code Class 1, 2 and 3 piping systems which are required to
‘ function for safe shutdown under the postulated events shall meet the

25

requirements of NRC's memorandum, "Evaluation of Topical Report - Piping
Functional Capability Criteria”, dated July 17, 1980.

®

s

**Equipment includes pumps, 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 uged oxr where design
is by the.architect engineer, stress levels are maintained less than

specified minimum yield at temperature.
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LOAD DEFINITION LEGEND (Table 3.5-5)

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

OBE - . Operational Basis Earthquake loads

SSE -~ safe Shutdowri Earthquake loads '

SRV, - Safety/relief valve diacharge induced loads

TWO .

from two adjacent valves

SRVALL - _The loads induced by actuation of all
safety/relief valves

SRVADS T - The‘loads induced by the actuation of

safety/relief valves associated with the
automatic depressurization system

SR&bNE - The loads induced by thé actuation of one
safety/relief valve
@ . SBA 4 -~ Small Break Accident
| IBA . - Interéediate Break Accident -
DRA - Design Basis Accident

f oemsemes - wme- aa ma e €% emeaetem ama: Wi s e e Somesan wse  mamiw
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] L TABLE QX 23-|

- ‘ LOAD COMBINATION AND ACCEPTANCE CRITERIA _ @
ﬂb FOR ASME CODE CLASS 1, 2, AND 3'
\
|

NSSS, PIPING AND EQUIPMENT

13

Desigx Evaluacica (S ervice)
Load Combinarion Sasgis ’ 3asis Level

N+ SRV‘( ALy : Upsac . , . Upsex (8) »
X "+ OBE . . Upsec Upset (8)

¥ + OBE 4+ SRV (ALL) Exargency Upset (8)
: *
- - \'g * ¥
N 4 SSE + SRV /7, Faulted aulted (0)
" N 4+ SBA 4+ SRV . { ) Emargency Ena:ge_ncy* (c)
¥ + IS + SRV _ . Faulced © " raulzed® ()
- . %
N 4 SBA 4 SRV ( ADS) , Emergency | Emargency (¢)
N 4 SBA 4 OSE + SRV oo o Faulted . Faulced™ (D)
' @ N+ I34 + OBE + SRV o _ Faulged | - Taulzed™ . (D)
’ ¥ + SBA/IBA + SSE + SRV noy Taulead: Faulzed™ (D)
#x ¥ + LOCA + SSE . . Faulged - Taulzed™ (D)

LOAD DEFINITION I=GND

Normal(¥) ~ Nor=mal and/or abnor:al'loads depending on accaptance critazia,

QBE - Opéraziaual basis éa:thuake-. loads.
5= ~ Safa Sauzdown ez:rhqua.ka loads.
 43BY ~ Safecy/relief valve dis:na:ge ianduced loads from two adjacsne.

' valres (one valve: actuated when adjacent valve: is cycling).

savm ~ The lcads inducad by actuacion éf zll, safercy/velief valves
which activate within milliseconds of each ogher (e.g., ‘
tuzbine crip operational tTansient).

mADS' =~ The loads induced by the accuasion of safecy/rsiief valves
- associacted with Automatic Depressucsizacion Syscem which aczuace
' wichin pillisaconds of each other durdiag che pcs:ulat:ad small
0 or ingeraediace size pipe *upt:u:e‘ .

\_/"_\_L—-\
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LOAD COMBINATION TABLE (CONT'D)

Loca - The loss of coolant accident associaced with the poszulaced pipe:

rupcure of large pipes (e.g., main steam, feadwacew, recizzula—
« , tion. piping).

Loca, .= Pool swell d=ag/fallour loads on piping. and compoments. locaced
becween the main venc discharge ouclec and che suppression pool
wacar upper surfaca..

I’.OC&Z ~ Pool swell impact loads on piping and. components located above
the suppression pool water upper surface.
T.OCA3 = Oscillating pressure induced loads' on submerged: piping aund
components during condensactiom escillarions,
mcaa ~ 3Building mocien induced loads from chugging.
I.OCA.S ‘ - = Budlding mocton induced loads from main venr air cleariag.
’ l’.CJ(:A6 = Vertical and. horizoncal loads on azin venc piping.
L0CA. '~ Aonulus prassucizacion loads. -, . . .
_S3a ~ The abnormal txansieacs. associaced. with a Szall 3reak Accident.
24 - The anncrx:za.L transieats associased with an Incerzediate 3reak
. Acaidenc.

All ASME Code Class' 1,. 2,. and 3 piping systems whaick are A*:qui::d ta
function for safa shucdown undar the- postulatad eveats shall mese the
raquizemenes. of NRC's "—I:.:am-m:.n:.czl.-?os.t:.on--unc::.cn. Capabilicr.af.
pmave—c:;:c-m.sf’ by ME3.

0

- .

The most limiting case combination arﬁong LOCAl through LOCA7.
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QUESTION NO 24
(3.9.3.1)

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 Mounted 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 1imits are also in the AE's scope of supply.
GE works with the interface 1imit 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 1imits 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: 1.0S

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






WNP-2 DSER

b) Primary membrane plus 1.55, where S is the
bending: ‘ allowable stress limit
per the ASME 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 supparts.

2. Piping Supports and Pipe Mounted Equipment (Valveé and Pump)
Supports .

The supports are hanger and snubber type (including clamps).1inear .
standard components ‘as defined by the ASME Code Section III, Subsec-

tion NF. The bolts used in these supports meet criteria of NF-3280

for Service Levels A and B and ‘NF-3230 ‘for’'Service Levels C and D.

NF-3280'is app;icable'to-boltfng for Service Levels A

and" Bc ’ T— - -_T.:.. & we ! * i )

» - . s

- -

For Service Levels C and D, XVII-2460 with factors
indicated under XVII-2110 is' applicable to the design
requirements of bolting. The calculated stresses 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






WNP-2

3.9.3.1  Loading Combinations Design Transients
and Stress Limits

Question 25

The: applicant has not yet responded to Question 110.27,
Appvendix 110-2, "Interim Technical Position - Functional
Capability of Passive Piping Components."

Response: -
BOP

Piping system functional capability is being evaluated using

the criteria given in NRC memorandum, "Evaluation of Topical
Report - Piping Functional Capability Criteria," dated ]

July 17, 1980.

NSSS .
Referring to the response to Q. 110.27, the WNP-2 project
does comply with Appendices A and B to Section 110. Accord- -

ingly, the statement of compliance is shown as a footnote in

the attached load combination table.

Summation = This item is closed.

o w—— . -
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TABLE Q Wh- |

LOAD COMBINATION AND ACCEPTANCE: CRITERIA
FOR ASME CODE CLASS 1, 2, AND 3

&

s
P T

fmm .

NSSS PIPING AND EQl“:PMENT iy
' Design ‘Evaluacicn (Service)
Load Combinarion Basis Basis Lavel
¥ +SRV'(:;U_) v Upsec . Upsez " (8) "
¥ + OBE Upser ) Upsac (8)
¥ + dBE + SRV(A.U.) fzergency Upsec “ (8}
N 4 SSE + SRV 1o Faulced Faulzed © (0)
¥ + SBA + SRY_ ' Eqergency Emergency’ ™ (c)
N + I3& + SRV Faulzed Faulzed® ()
X .+ SBA. + SRV (ADS) Ezargency - Ezergency™ . (c)
¥ +§BA"+ O3E + SRV (ADS) - Faulted Fauleed™ (0)
X' + I34 + OBE + SR ey Taulzed Fauleed ™ - (o)
N + S3A/I3A + SSE + SRV, nc Faulted: Faulzed”™ (0)
#y + oca + SSE. . Faulted Taulred™ (0)

Vorz2l (D)

N~ . _—"
Wote! W \n-!ck. u\\( be \\55T-& w:ka Al "“9‘%2 \

LOAD DETINITION LEGZND

K

Nor=zal an:i./o: abnoma:l. ‘loads depending c-n‘. acecaptance erizeria.
Operarional basis e'a::hquake-. loads.
Safa Shutdown ear'hquake loads.

Safecy/relief, valve discharge inducad loads from two adjacene. |
valves (one valve aczuaced when adjacent valve is cycling).

. The loads L:‘duced by acrziation af zll safecy/relief valves
which activace wizhil milliseconds of esach other (e.g.,
tuxbine txip operzaciomal. zransienc).

The loads induced by :the acruation of safecy/ralief valvas
associatad with Avcomatic Depressurizacion Syscem wvhich aczuace
wichin milliseconds of each other duriang the postulaced small
or internediace size pipe zupctura.

g,

C







LocA
LocA,

focs,
tocay
‘Loca

Loca,
-3

LocA.
]

_SBA

% AlL ASME Code Class 1, 2,.aod 3 piping systems whick are requi

D ———— a-rw e . e LI

LOAD COMBINAT:ON .TABLZ (CONT'D)

Ny
)

The loss of coolant' accident associarted with the poszulated pipe

rupture of laxge
tion. piping).

pipes (e.g., mafa sgeanm, feedwater, recirculi-

Pool swell drag/fallour locads on piping. and componencs. locaced
besween the main vent discharge ocutlac and the supptession pocl
watar upper surface.

Pool swell izpact loads on piping and. components located above
the suppression pool] wacer upper suriac .

Oscillacing ;;ressure induced loads on submerged piping and
components duriag coundersacion cselllacions,

Building worion inducad ‘loads fzom chugging.

.

Bullding mocion induced loads from main venz air clear’.:xg.

Varsical and. horizoucal loads on =main venc piping.

Annulus pressurizacion loads. - .. e

-

The' abnormal .:ansiasncs associaced. with a. Saall 3Break Accidenrs.
s

The abnor=al. transienss associlaczed witch an Incermediate 3reak
Ac:-‘-denco N .

«

z2d ta

funcsion for s:x£.. sim::lnwn under the postuilated avants shall ge=t the

tequirzamencs of NRC's "-Ia:am—;echn;czl-.os:.hon--unc..am C&pam.lx:y-oi
Fasoive-cooponancs™ - hy ME3.

[}

** The most limiting case combination among LOCA, through LOCA

) . a

Y
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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 II
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 anothexr 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 cbmbined 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 g
discussed in the areas as follows: ' "
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@ (1) Vessel and Internals are not attached to and not affected

by the steel containment. .

(2) Piping Systems and Floor Mounted Equipment

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 f£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 frequencies ” -
will 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 of 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 earthguake, SRV

and LOCA for both types of containment, their structural responses

will 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.

Summations~ This item is closed.
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*QUESTION NO. 27

(3.9.3.1)

The note in Table 3.9-2(a) of the FSAR states that NSSS components
designed to'the upset pliant condition (normal operating loads + upset

. transients & .5 SSE) will meet the upset design condition 1imits without

a fatigue analysis. It is the staff's position that for all ASME Class 1

components a fatigue analysis shall be performed for all loading conditions.

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

-1981, provide: the information requested in the letter from R. Bosnak to

W. Gang, dated February 19, 1981.

@.

RESPONSE

The.informatiqn requested was documented in the letter from R. B. Johnson
to R. Bosnak, "GE Position on Fatigue Analysis," on June 29, 1981. A
copy js attached.

Summation - This item is closed,

PCY:rf/45E12
8/18/81
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