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MEMORANDUM FOR: Zoltan R. Rosztuczy, Chief
Equipment Qualification Eranch
Division of Engineering

FROM: T.Y. Chang
Equipment Qualification 3ranch
Division of Engineering

THRU: Goutam Bagchi, Section Leader
Equipment Qualification Branch
Division of Zngineering

SUBJECT: TRIP REPORT FOR SEISMIC CRITERIA IMPLEMENTATION REVIEW
‘ MEETING WITH CINCINNATI GAS AND ELECTRIC COMPANY (CGA&E)
. ON WM. H. ZIMMER NUCLEAR POWER STATION

The Setsmic Qualification Review Team (SQRT), consisting of Engineers from
the Equipment Qualification Branch (EQB) and the Idaho National Engineering
Laboratory (INEL, £G&6), conducted a site visit to Wm. H. Zimmer Nuclear
Power Station at Moscow, Ohio, on June 2 to 5, 1981. The purpose of the
visit is two-folded: (1) to perform a plant site review of the seismic

and dynamic qualiffcation methods, procedures, and results for selected
safety-reiated mechanical and electrical equipment and their supporting
structures, (2) to observe the field installation of the equipment in

order to verify and validate equipment modeling employea in the qualifi-
cation program.

The background, review procedures, findings and the required follow-up
actions are summarized below. A list of attendees at the conference
is contained in Attachment [, and a list of the equipment selected fi
audit is shown in Attachment I[I.

1. Background

The applicant has described the equipment qualification program in
Sections 3.9 and 3.10 of the Final Safety Analysis Report, consisting

of dynamic testing and analysis, used to confirm the ability of seismic
Category [ mechanical and electrical (includes instrumentation, control
and electrical) equipment and their supports, to function properiy during
and after the sa’2 shutdown earthquake (SSE) specified for the plant. The
apnlicant has also described the program for the combined seismic and
hydrodynamic vibratory loads associated with the MARK I contaiment
suppression pool.
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In instances where components have been qualified by testing or analysis
to other than current standards such as Institute of Electrical and
Electronics Engineers Standard, 344-1975, "Recommended Practices for
Sefsmic Qualification of Class IE Equipment for Nuclear Power Generating
Stations," and Regulatory Guides 1.92 "Combining Modal Responses and
Spatial Components in Seismic Response Analysis," and 1.10C, "Seismic
Qualification of Electrical Zquipment for Nuclear Power Plants," or where
equipment is affected by and was not qualified for the suppression pool
hydrodynamic loads, the applicant has undertaken a re-evaluation and
requalification program.

The plant site review was performed to determine the extent to which the
qualification of equipment, as installed in Zimmer, meets the current
licensing criteria as described in the Standard Review Plan (SRP) Sections
3.9.2 and 3.10.

2. Review Procedures

Prior to the site visit, the SQRT reviewed the equipment seismic qualifi-

cation information contained in the pertinent FSAR secticns and the reports
referenced therein. A representative sample of Seismic Category [ mechanical

and electrical equipment, including both NSSS and BOP scopes as chown in
Attachment [I, were selected for the plant site review. The review consisted

of field observations of the actual equip.ent configuration and its installatiou,
followed by the review of the correspond ng test and/or analysis documents.

B8rief technical discussions were held during the review sessions to provide
SQRT's feedback to the appli~ant on the equipment qualification. An exit
conference was held to summarize and conclude the plant site visit.

3. Findings

The results of field observaticns and the review of the qualification reports
and pertinent documents for equipment as listed in Attachment II are summarized
in Attachment [II for each piece of equipment evaluated.

The plant site review identified the need to provide additfonal information

on certain generic issues as well as to clarify the details of the qualifi-
cation for some specific pieces of equipment as described in Attachment [II.
The applicant has committed to submit additional information and clarification
for a follow-up review. Subsequently, on 7/21/81 the applicant sent to NRC a
post-audit submittal. The follow-up actions are described in Section 4.

4, Follow-Up Actions

The review of applicant's post-audit submittal of 7/21/81 resulted in the
resolutin~ of certain concerns described in Attachment [II. Following is
a summary of the fol'ow-up on the generic open items as well as spectfic

open items as stated in Attachment [II.




Zoltan R. Rosztoczy -3

Generic Open [tems

A.

Provide results and conclusions for the following:
(a) In Plant Impedance Tests.

Partial report was submitted on £/27/81 which covers
5 items. The applicant is committed to submit report
on the remaining 4 items by 9/30/81.

(b) Fatigue Evaluations.
The appli.ant is committed to submit the report by 9/30/81.

Provide justificaticn regarding the amplification factor of 2 used
for valve qualification:

The applicant is committed to provide justification regarding LaSalle
Plant's valve amplification factor of 1.5 as argument for justifying
Zimmer's more conservative amplification factor of 2.

Limitorque motor operators were dynamically qu:e ified for seismic
loading only. Evidence of gquclification of these operators to the
additional hydrodynamic loadings (due to either the safety relief
valve discharge or LOCA blowdown into the suppression pool) shoul”
be provided: :

The applicant is committed to provide tne test report by 9/30/81.

Piping analysis results should be checked when available to make
sure the loading imposed by piping on all the valves do not exceed
allowable g levels and nozzle loads:

The applicant's 7/21/81 submittal indicates that piping analysi.
completion is scheduled for mid-August, 1981 and verification
program {s scheduled for completion by 9/1/81. The applicant
should notify NRC if this is indeed completed, and the result and
conclusion should be submitted.

Specific Qpen [tems

A.

Provide clarifying details as described below:
(a) Spent Fuel Storage Rack (NSSS8).

The applicant is committed to provide response tc concerns
described in Attachment [II.8 by 3/30/31.
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(b) Reactor Core Cooling Bench Board (NSSS10).
The applicant's 7/21/81 submittal stated that

"The devices for which anomalies were observed were all
non-essential, are there was no indication of any type

of structural failure”. - A list of these non-essential
devices should be provided and the non-essentiality should
be substantiated.

(¢) Flow-Indicator Switch (NSSS13).

The applicant is committed to replace the Barton model 288
flow indicator switch by the qualified Barton model 288A,
thus affectively resolves the concern described in Attachment
II1.13. The replacement scheduie should be submitted by the
applicant.

(d) Bailey Alarm (NSSS15).

The concern stated in Attachment [II.15 was addressed in the
7/21/81 submittal. The magnification factor of the rack used
in the calculation. &e = 1/28, appears to be applicable
only for a single degree of freedom system at resonance.
Justification should be provided to ratio &, dowrward by a
factor of 3 to arrive at &__ .

B. Requalification on the following items is currently in progress.
The appiicant is required to submit the schedule for requalification
as well as to submit the qualification report when completed.

(a) 480 v Motor Control Center (BOP 1).
(b) RBCCW Pumps (BOP 2).

C. The concerns as described in Attachment [II for the following item
are resolved as a result of information provided by the applicant
on 6/5/81 auring the SQRT audit.

(a) Hydraulic Control Unit (NSSS3).

D. The concerns as described in Attachment III for the following items
are considered resolved as a result of information provided in the
applicant's 7/21/81 submittal.

(a) Standy Liquid Control Pump (NSSSS).

(b) Electrical Indicator Vertical Edgewise (30P13).
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(¢c) Rosemont Temperature Detector (80P15).
(d) SGTS Cooling Fan (BOP17).

The review of the applicant's implemeniation of the equipment qualification
program is continuing and the applicant is required to resolve all outstanding
items as identified in Section 4 above.

7:*77

T.Y. Chang
Equipment Qualification Branch
Division of Engineering

Enclosures:
As stated

cc: R. Yollmer - w/0 encl.
W. Johnston

. Tedesco

Youngblood

Peltier

Bagchi

Lee

Haughey

Riggs

Singh, INEL

Reich, BNL

.o P00



i ATTACHMENT 1'
SQRT VISIT TO ZIMMFR

LIST OF ATTGcNDEES
‘ 1. D.J. Frederick CG&E
f 2. J.L. Reed CGSE

3. T.Y. Chang NRC/EQB

4. M.F. Haughey NRC/EQB

5. T.P. Gwynn NRC/I&E/Res. Insp.
6. J.N. Singh EG&G Idaho, Inc.
7. G.K. Miller EG&G [daho, Inc.
8. T.L. Bridges EG&G [daho, Inc.
9. A.E. Meligi Sargent & Lundy
10. J. Sinnappan Sargent & Lundy
11. R. Tjernlund Sargent & Lundy
12. M. Hassaballa Sargent & Lundy
13. B. Gogineni Sargent & Lundy
14, T. Miller Sargent & Lundy
15, G. Chew Nutech

16. R. Hutchings Nutach

17. V. Brocato Nutech

18. W. McConaghy Nutech

19. A. Javid Nutech

20. J. Sundergill Bechtel (Observer)



\.)

8.)

ATTACHMENT I1I
SQRT VISIT TO ZIMMER

LIST OF EQUIPMENT SELECTED FOR AUDIT

NSSS Equipment

1. Safety/Relief valve

2. Main Steam [solation Valve Actuator
3. Hydraulic Control Unit

4. Level Switch

5. Standby Liquid Control Pump

6. Pressure Switch

7. Pressure Indicator

3. Spent Fuel Storage Racks

9. New Fuel Storage Racks

10. Reactor Core Cooling Bench Board
11. Power Range Neutron Monitoring Cabinet
12. RCIC Instrument Panel A

13. Flow Indicator Switch (288)

14, Auxiliary Panel Relay

15. Bailey Alarm

BOP Equipment

1. 480 V Motor Control Center

2. RBCCW Pumps

3. SGTS Equipment Trains

4. RBCCW Expansion Tanks

5. Remote Shutdown Panels

6. Gravity Shutter I[solation Damper

7. Opposed Blade Balancing Damper

8. Butterfly I[solation Damper

9. 10 - In. Giobe Valve

10. 3/4 < In. x 1 = In, Relief Valve
11. 3/8 - In. M, Globe Vaive

12. 10 - In. AQ, Globe Vialve

13. Electrical Indicator Vertical Edgewise
14, Transmation Current Relays

15. Rosemont Temperature Detector Assembly
16. Atkomatic Deluge Solenoid Valve

17. SGTS Cooling Fan




ATTACHMENT [II
REPORT OF SQRT VISIT TO ZIMMER




N EGEG v

P.O. BOX 1825, IDAHO FALLS, IDAHO 33415

August 19, 1981

Mr. R. E. Tiller, Director

Reactor Cperaticns and Programs Divtsxon
dano Cperaticns Off _e - DCE

Zaano Falls, ID 33401

REVIEW JF OYNAMIC CUALIFICATION OF SAFETY RELATZD ELECTRICAL AND MECHANICAL
SQUIPMENT FOR WM. #. IIMMER (A6415) - Saff-220-31

Cear ¥r. Tiller:

Quring the week of June | %2 June 3, 1981, EG&G [dano personnel (J. N. Singn,

3. K. Miller, and 7. L. Bricges) assisted NRC in the review of seiectaq

seismically qualified squioment. The audit which was performed at the plant,

consisted of field inspecticn of the equipment, detailed review of the gual-

1f1cation reports, and resclution of questions ar identification of action
tems ancounterad during the review.

The encloseq report covers tne initial findings from tha review, and ccmpletes
Suctask 3 for the am. 4. Zimmer plant. Subdtasks 4, 6, and 7 remain 20 De
done for this plant.

Very truly yours,

FEH

8. F. Saffall, Jr., Manager
Code Assessment and
Applications Division

8L8:2c*

Znclosure:
As statad

ee: MRC-0E
3. sagent, NRC-0E
2. W. Kiehn, 254G Zanc (w/0 Atzach.)



am. #. Zimmer

SQRT visit Repart
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J. N. Singh
3. K. Miller
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Ref. No.

NSSS-1
NSS5-2

© NSS5S-3

NSSS=4

NSS5-3
NSSS-9
NS35-10
NSSS-11

NS35-12
NS335-13
NS3S-14
NS3S-13
3P-1
3P-2
iWP-3
3P-4
30P-3
3P-5
3P-7
3CP-3
3P-3

Ticle

safety Rnl!cf valve

MSIV Actuator

dydraulic Qntrol it

Level Switan

Stanaby Liquid Control Pump
Pressure Switan

Pressure [(ndicator

Spent Fuai Storage acks

New Fuel Storage Racks

Reactor Care Cooling 2encn 30ars

Power lange ‘eutron Monitaring Caoinet
(H13-P08)

CIC Instrument Pane’l A

Flow indicatar Switen (238)
Aixiliary Panel Relay

3ailay Alarm

430V Motar Control Canter
RBCCA Pumps

SGTS Zgquipment Trains

R3CCA Expansion Tanxs

lemote Shutdown Panels
Gravity Shutter [solation Jamper
Opocsea 3lace 3alancing Jamcer
3ucttartly [solaticon Jamper

10 In. Glooe VYalve




iP-10
P11
3@-12
3P-13
3@P-14
3P-15
icP-18
3P-17

3/4x 1 In, Relief Valve

31/8 In. 4, Glooe Jaive

10 In. AQ, .’;.Iano ul‘_ve

Ilsctrical Ingfcatar verticai Idgewisa
Transmacion Cur-ent elays

l0samont Temperaturs Jetactor Assamoly
Atxomatic Jeluge Solanoia Valve

S37TS Qoling Fan



1. SAFETY RELIEF VALVE

The SRY is furnisned oy the Crosdy Valve and Gage Co. ana nas #oage!
NO. SXRX10X4P-3P. '~ is qualified oy analysis descrioed in GE
Qocuments 2226339-22:- 342, Novemoer 21, 1980 ana by Wyle Laos. Regort
No. 43445-2, Jamw'-y 12, 1977. T™he valve is suoject to seismic ana
nydrodynamic loads.

The valve was qualified oy ooth test ana analysis. OQuring tasts, it
wds attacned o a rigid test fixture. [T was a singi2 axis sine sweep tast
=3 igentify resonancas. Naturial frequency of 21 Hz in the lateral
sirection was identified. [t was, then, subjected t3 oiaxial rancom motion
consisting of frequencies from | to 40 2. Ouring the random motion tests,
the inlet and outlet flanges wers -'ded to 300,000 ang 300,000 in-lo,
respectively. Functionality and structural intagrity were verifiag ana no
leakage was Jetacted. The TRS envelopes the dyle Laos' generic 3RS, wnich
is not actually Zimmer iocading situatisi, DHut consarvative.

The valve and actuator were includea in GE's anmalysis of the main
staam and discharge piping. The analysis was per‘urmed ysing a finite
alament responsa spectrum method tJ determine stresses in the piping anag
components. The SAP ana ANSI7 computar programs were usad in tne
analysis. The flanga moments were calculatea ang found to de less than
AS/E Seztion [ [l Zoge allowanles. As part of tne analysis, the maximum
valve response accelerations were detarmined to oe 4.31 3 lataral ang
2.22 § vertical, wnicn lie within the TRS of ~yia‘s tasts for all
frequencies above 4 Az. Tne resonanca s&arch dig nut 2xtang 3eyend 40 Az,
Jut the TRS does envelgpe tne RRS in that region.

3asad upon aur cosarvation of the fiela installation ana review af the
tast anc 3nalysis r~eports, the SRV is idequataly qualifieg for the
Jreascriged icads.



2. ASIV ACTUATOR

The WSIV is supoiieg 3y ocxwell [atarnational Flow ZgagTrel Jivision
ang nas Hodel No. 24 x 20 x 24 Fig. 1812 JMMNTY. It is qualifiag in the 3¢
1scumenss “Final Tast iegort 3eismic ualification Tast for lcckwei!
sanifacturiag 24-in. AS1V Actuator,” Uolume [I, May 1973, 2na "Matn
3iging ana Iguioment .oags,” GE Jocuments 22AG33%-22A53¢4Z, Novemoer
The valve is supject =3 saismic ana nydrodynamic loads.

The valve aczuator was jualified oy tast. [: wds mounted rigidiy cn 2
A 3ine swees -e2S0nanca searsn ~as jertarmeq “rom
Vacural frequencies in tne 7.3 =3 12 A2 ~ing3 ~ere

igentifieg Far tne actuater in tne 3pen ana clgsad positions. The acTuator
vas suoiactas to sine awell z2sts at tne resonant freguencias «° 1.26
lateral, 1.43 3 longitucinal, ang 2.3 g vertical and ©3 2 4 3 & tlicy
-asz in the agrizontal direction. The iCTUAter wds 1130 tastag ~im Jual
ixis rangom input in 2 planes. The resulting TRS 2xtanas T3 34 42 ang
saveiopes GE's XS, wnic envelopes tne response sSe<Trl 1T TNe ~a il

lecacion next t9 the MSIV.

wriag tne fraigility tast, tne actuater columns yialcea siigntiy.
some time auring tasts, tne alignment plata apgarently Bent dJut 314 not
intarfere wim tne closing cgeration of tne valve. The safaty functicn 37
zne valve is ta closa dquring or after saismic ang aydrogynamic avents.

e response

The valve icsalf was qualifiag oy analysis servormeg dy

alement 2nalysis an tne main sta2am 2iping using
netnaa ~as ione. Cutaff frequencias af 32 42 for seismic ang

tyeradynamic loags ~ere usad and directional ang mocal compinadtions weare
mage 3y 3SRSS. The SAP ana ANSI7 comouctar Jrigrims were amaloyeq in the

anclysis.




The MSIY and actuator were contained in GE's finite alement mogel.
The valve end stressas and bonnet flange moment were calculataa ang
determined to oe less tnan ASwE Section [II Coge allowanles

Since no difficulties nave oeen igentifieq, this valve is consigerea
to 0e adequately qualifiea.




3. AYURAULIC TNTAQL uNLT

dyaraulic Control Jaic (Zquioment Ne. C11-JC01; 4ocel Yo. 73IE3Q0GH)
«as 3upoliag oy Ganeral Ziectric. [t is a moaule of ayarauiic, alacaric
ira = watic parts =2 operite a (RO ina measusres 2ocut 234 « 180 x
1024 in. It is locatad in cne reactor ouilging 4t an 2iavation of 345 L.
The fieia mounting consistag of d4=1/2 in. oo'is. The gqualificacion
socuments refarred are: Wyla No. 33540 of August 28, 1973 ana 323824A8813
of Feoruary 13, 1973. Seismic as well as ayaraamamic loads are consicerad
in the gqualificatian,

This itam vas Jualified tnrougn tast ind analysis 20T, Anaissas were
serfarmed 0 cetarmine correiation Detween anaiytical ang tast natural
fraquencias ang calculata stressas for three diffarent support
canfigurations. The ayanmic analiysis consistag of 30 deanm finita 2laments
mogel #ith response specTum inut. Jne jercant damping w~ds usag in tne
analysis. SASS method ~ds usad O comoine the mocal responsas far the
~esult. The allowagie stress in the oracxet ana frame is excaeged in aili
maree sugpers canfiguriticns. Oweéver, tne Jeam irringement, ~nich 15 e
limmer canfiguration, yialas the lowest (stili nigner tnan allowasia)
siressas.

Ayle Laborimroy gerformed the aymamic tasting on tne unit. The
lagoratary mounting was tne same as fiald. First of these »4s i resdnanca
saarcn tast »ith an inout Teve! of 0.3 t3 1.2 g in the range of
1 3 30 42. The faliowing resonancas w~ere ingicataaq:

§/5:2, 4.2, 7.73; 12.3; F/8:2.73, 3, 8.3, 14; v:1Q, 33, &1, 48.3.

Twg J8E a0a ane 332 lavel single axis, muicifrequency ranccm 1nQUT T2STS
vers ser<ormed. Thesa tasts wer2 3one 10 2aCY of tne tnrea ixes. Tast
soectri were gjeneritad. 4dditional sine seac zasts (3 0 23 asciilacrons
ser Jeat) wim ingut g-lavelsof §/S = 3 3; 7/3 = 3.0 3 ana 7.0 33

| = 3.3 3 #ere done. The f3llcwing juesticns were ~iisag ~iin ~esgect 3
the tast ing/or :ne 2nalysis.



1. The TRS did not envelope the RRS delow 2 cps. The unit nas
! natural freguencies in that region.

2. Only single axis tasts were performed.
i 3. Only two OBE and one SSE level tests were performed.

4. Even in tne light of over stressed condition from the analysis,
no strain gauges w~ere aounted anywnere on tne unit.

The applicant response@ T3 these concarns were:

1. That the plotted TRS's did not anvelope the plottaa ARS's.
“owever, tnesa RS's were 2nvelop of generic ARS's (for plants
' and levels). The aopiicant did produce limmer-unigue RRS's wnicn
ingeed showed their envelopment dy TRS's.

2. Assuming tnat coupling oetween horizontel ana verticail goes
axist, it is only necessary to increasa tne singie axis ARS oy
some factor. A comparision of spectri snow that the TRS nas a
ratio of 1.5 (lower frequancy range) ana typically more than 3,
over the Zimmer plant-ynique ARS at tne significamt freaguencias
of the iCU. The calculatad modal! participation factors rrom the
GE analysis (even thougn of sligntiy difFarent configur.Tion out
comparaole) snow quite low cross coupling values in the low
frequency range. For an inout g-level of aoout 1.3 g, as is
required for tne 2 HZ resonance point, tne icced j-icaaing due ¢
cross coupling would 5e asout 0.3 g, thus 2a' 2 Az the TRS woula
nave to envelope 2.1 3. The actual TRS valia at 2 #z is 2.7 g or
1.3 times tne 3RS value plus cros: coupling. Tie apolicant
furtner statad that i review of the modal 2articipation factaors
zalculateg for gther resonanca regions snowec tnat all ather
reSONancas ~ere agequataiy anvelopeg oy tnhe TRS sven wnen the
crass coupiing values are factareaq in.



3.  In tne lignt tnat tnis requirement is for mecnanical aging the
apol icant responceq that tne fallowing tasts wer: pertormec:

3.

Jne at 3Q% of Ffull lavel,

two at 100% of full Tavel, anag )

mree at 100% of full lavel with superimposad sine Jeats.

Zacy tast duration was 43 sacongs. Cansaguantiy the iging wds 2nougn

sefare ctne S3E tast.

d. In responsa %3 the ovarsIress congition, ie aggi icant pointag
sut zne foliowing:

The resgonsa specorum ytilizeg in tne analysis was
significantly nigner than tne alant unique RS ac ne
astaplisneg resonanca fraguencias,

The analysis usas a camping value of 15, This is 2
zansarvative assumption ing :ne actual value of tne Jamping
is generally nigner, ana

Zspecially, auring tae tast Oy 4yla@ Lacoratory, tne ~CJ was
sunjectaa o 1 TRS wnicn was significataly nigner Tan cne
iRS, tne soram saquenca was verifiad anc no pnysical Jamage
Ji.ured.

3asad an sur oosarvation of tne field installacion, tne reviaw of tne
sualification =egorts and :ne ipclicant's responsa ne nyaraulic cantra!l
inis is 1gequataiy jualifiag far the srescriseq loagings for limmer-glant.




4. LEVEL SWITCH

Lavel switch (Equipment No. CH-MQIJ; Mogel No. 5.0-751) was suppliea
by Magnetrol. [t had an approximata physical dimension of 26.5 in. nign
and 3.5 in. in diameter. [t is located in the reactor ou.lging at an
elev:tion of 334 ft 2 in. The equipment nas pipe connecticn ana is
attacheg "0 an angle iron with a U=0olt. The angle iron is attacned o 3
channel and the chinnel in turn deing attacned to walls at its enas. The
referenced qualification report is: Ogaen Tech. Lab. No. ©-734J6 of August
1971. Seismic and nydrodynamic loads are considered for the qui’ ification.

This item »as qualivied through test. The tast mounting ~as un a
pipe. [t was than subjected to 4 resonsance saarcn sine sweep test from
150 1000 Az wit an input Teve! of 0.3 g. No natural frequency was
getactaa selow 75 H4z. Suvsaquentiy, single axis, single frequency, siue
dwell tasts at 30 #z with input level of 3.0 g in tne sice to sige, 4.1 g
in tne forward t0 Dackwird, 9.3 g in tne vertical airection ana - awell of
15 saconds were jerformed. The required g level in this range are
$/5:1.8 g; F/8:1.3 g, V:2.0 g (ZP4). (ontact cnatter was monitared during
sne resanance saarcn and enduranca tasts. No contach cnatier in 2xcass of
1.0 x 10°9 sac. was daetectad (small cnatter of no consagu.ence).
Zinctionality was also verified. [n responsa to tne guestion aoout 3 JBE
ang one S lavel tests, tne appl icant statad that tnere were sufficient
numoer of nign g-level tasts o account for a total time 1n 2xcess of tne

required.

3asad on our ogsarvation of tne fieig installation, review gt the
qualifica:zion repirt and tne clarificacions provided oy the applicant, tne
level switen is adequtely ualifieg far the prescirded loaas.



STANDSY LIQUID JNTROL PumP
The Pumo

The SLC aump (Sguicment Mo. C21-X0'A/3; Mogel Ne. (3ITD-80) is
supolied oy Jnion Aump Smpany. This sosicive gdisplacament Jump ~13n
1poroximata ¢ imensions of 22 1/2" x 17 3/4"% x 4 3/5'L ang weigning 300ut
1350 los is locatad in the reactor duilaing at an alevation of
570 £+ 5 in. The pump is mountag an skias with 4=3/3 fa. diametar 30its
ang tne skig is attached 2 i pegastal witn 7-3/4 in. diameter soits. ™e
~afsrancaa qualification recort far tnis aquipuent is “Unicn umo
3. (430-16 sev. 2) of 2-2-77." myarogynamic and saismic lcags are

snsigersq in the gquaitficaction.

Se ismic qualificaticn of the pumo fluig eng aliming 2ins, Jumo
ncunting 301ts and founcation d0its is dane Mrougn anaissis. Sinca
ratural frequency of the systam is founa T3 2e in the I74 range | 30 #z),
an aguivalent sctatic analysis is performed. The ZPA /alyas form new
ssecTr3 como‘nations for the T-juencher mogel are usad. The specTra are
-omoined using a0s3luta sum metnoc. The calcyiatad stressas in tne Jume
mounting salts, fluia aligning nins (3owei pins, cylincer tie stuas) ars
selaw the respective allowanlas. The ceflacion of tne jumo ~1tn resUect

:ne motor is justifianly consicered negiigisla ana #1111 nct

se ween tne motar ing 3ump. The foungacion
agnecritical (due o the pattarn, d0it size
lasaas are witnin the venaor aliowaslas.

<owever, the field inspection indicataa tnat tne relisf valve line

seTveen .. suction and discharge lines af tne Zump was sucoQrtad Jy a vary

-

lsosaly aung sorip. This line apceareq very flexidle ang zculid ce 1

gtantt srmolem during dynamic avents. A $atisTaciary ~asponsd from Ine

- 3
<
pol icant 1§ neeqeq is T3 < i ar W|M1is 3

-l -




3. The Motor

This unit (Squipment No. C41-C001A/13, Model No. 5K324AM2960) is
suppliea by General Elactric Company. “This is also mountagd on 1/4 in.
thick skig with 4-1/2 in, diameter 301ts ana the skid is attacned tQ
pedestal witn 7-3/4 in. diameter Dolts. The refarencec qualification
regort is: “Approved Engineering Tast Laos (54X0-5353) aataa 1-28-77".
The loaads considered are seismic and hydrodynamic.

The motor has oeen gqualified througn tast. The tast mounting is
similar to the field mounting. The tast is a si-axial, single frequency
s‘1e awell at 33 iz. The input g-level for tne test is 2.0 g in 2acn of
=ne norizontal direction in conjunction witn a 2.0 g in tne vertical
direction. These tests are perrormed during gperating ana non-gperating
node with no functional impairment auring ana aftar tne test. Jne UBE ang
four SSE laevel tests are performegd. 3Since the resonance search Jetween
10 zo 30 4z did not indicata any resonant frequency in Liis range this type
af tast is considered adequata. The required input g-level (P4, sinca
rigid) is equal to/or Delow 0.38 g in @acn or the norizantal direction ana
0.95 g in tne vertical direction. The damping vaiues usad are one and two
percent “or QBE and SSE ~espectively.

Fialg inspection in this case indicataa a differance detween tne fiela
motor (3K324AK2120) ana qualification repert (3K324Ai2960) mogel nos. A
respunse as to their similarity or otherwisa is neeged.

3ased on opsarved field instailacions anag our review of thne anaiysis
ana/ar test documentation this unit consisting of the pump ana motor is
adequataly qualified penaing the resalution of the relief valve line for
the Jump and model numper 3discrepancy for the motar.



5. PRESSURE SAITCH

Jressure switen (Zgiisment No. C71-N002, “odel No. 12N-Amd=TT
~ange: J.2-6 asi) was suppiiag 3y Static-d-ing. This particuiar one (Qut
a1 2 =atal oFf faur mountag 3n 3iffaraat gdnel) ~4s Mountad an zanel
422-200S wnicn #as iocitag in tne reactor ouiiding it an alavation of
546 ft. [t was attacned t3 tne panel «ith two 10-<¢ siza dalts.
4ygroaynamic ang saismic loads ~ere consigersd. The refarenceq
qualificacion aocuments 2ra: (gden Tecanology Liac. No. 70525 of 4=30-71;
wanes Testing Lio No. 11192 of 3-11-70; Static-d-ding legart No. 74Q1-110
af day &, 1973 (earzification 3y Yiking Laf. ).

T™is aguipment was qualifiegd Trougn tast. The Iast was Jertormeg ia
two $t20s. The First ane done 3y Static-0-]ing was i resgnanca-saarch test
«itn 2 0.3 3 ‘nout in tne range of 3-10C0 Hz. ‘lone was Jetactad in this
range. The sacang stap #as 2 singla axis, singia freguency #iT an ingut
af 1. g ana a cwell of 10 saconas at 3 and 310 4z. The input was raiseq tQ
1€ g at 30 4z ana maintaines “or 30 seccnas. Thesa t2sts were gone in
a.ch of tne three directions. The required inout far this pieca for Wis
sarticular location was 2.0 g (PA) in 2ach of tne three directions. The
sgerapility aftar tne tast was verifiad,

“owever, tne Static-d-_ing tast ~2s0rt for tne pressurs switer aig not
specificaliy stata or show tne mounting conaition. Furtner, it 31d not
idaress the agperapility of the insTrument during tne tast. in responsa t0
tmesa inquiries, tne applicant statag mac the qevica 2an only Je mountad
rigialy, as reguired, ytilizing tne wo mounting nolas !ocatag 100ut Mmidway
down the switen sody and agout 2.3 in. apart. [n the requirement, iT
statag tnat the switen oe griantad #iT the pgressure CONNeCcTiaon dawn. This
is now it is mountad in the field. [n response Q0 o perapility Juestiaon
sne 1pol icant sroducad i ~200rT 3n an 2ariier tast an 3 12 N Staticed=ding
Jeessure witch conqucted oy @aeral Ilectric at Ahilco Fors tast facility
(deport Mo. 22546283 af 12-15-4%). Curing inis tast ine frassurs switon
#as energizaad using 2 30 ps' 2ir sqursa. This %ast demonstracad 1 13 3
capgapilicy.



3ased on our cbservation of the field installation, review of the

qualification reports and the clarificacions prcvi:ecA{ne appl icant, this

squipment is adequately qualifiec for the prescriceq loaaing.




SO ——

7. PRESSURE INOICATOR

dressure [naicazor |Iquipment No. 331-3002; 4ocel ¥o. 7138 range of
30 in. of 4g =3 100 psi) ~as sugoliag oy icoertsnaw. This rounc jauge,
100Ut 5 in. in gizmecar 3 ia. deep ina weigning apcroximataly 3 'os, #as
aountad 3n sanel 222-°017 wicn 3-1/4 ia. d0its. The Jressure ingicator #as
agout 3 ft 3 in. from the sottom of the panel. This panel was laocatas in
sne reactar Juilaing at an elevacion of 4735 7t § in. The referencag
qualification document was: "' Tasting Lab No. 4938 of Feoruary 7, 1973.

0ads consigdared in the gualification were saismic 2lus nyarsaynamic.

This aquioment ~as qualifizg througn generic tast. A reasdnance searcn
(sine sweep) in tne range af 2 T 200 AZ with an inpuc iavel of 2.4 3
indicatag tna following natural freguenzies:

$/3:20,717 #z; £/3:43,38, 130 42; ¥:none.
In ressonsa t3 the guestion of frequencies notag in the SGRT form as:
$/S: 18, 29, 23, 25 #2; #/8: 21, 2§, 30 Hz; V: 15, 88, 2, 23, 1, ZG_nz

tne agolicant itatad tnat most of tnasa were freguencias 2f the stam an
«nicn tne instrument ~as mountag for the tast ing ngt of tne instrument
itself. The field mounting 21iminacad tnosa fraguencias. [T w~as tnen
supjecteq to psauco 3i-ixial, single frequency sine awell tasts., The input
af 4.8 g was appi fea at an angla of 33° 42' t3 tne norizental axis aaving 3
cwell af 3 minucas. Thus, 2icn 3f the component 2xc2edad tne requirag
acceleracion af 2.0 g (PA) ‘n eacn of the direction. Singla frequency
cast in =nis case is sacisfactary (given significant frequancy of 3/3:20 +2
ana 7/8:43 4z). [nstrument operanility was monitored. [ the generic
tasting an 23 jauges, 4 Criackad ind ieaked 2t the 2ng af :ne Jourion tuce.
The 2pciicant statad in response T3 2 gquestion 'n Inis regard that Wn
.ressure indicators usag in limmer 3lant ~ere 37 suostantialily imoroveq
/ersion tnman thosa tastag jenericaily. The numoer of tasts, Tavel ang tne
1well time were sufficiant =3 iczount for five JBE 2na dne 332 Lavel tasts.

—

~



3ased on our ogservation of the field installation, review f the
gqualification regort ang the clarifications proviged Dy the applicant the
grassure indicator is acequately qualified for the prescrided loaas.




3. SPENT FUEL STORAGE RAXS

T™his aquisment consists of 37 spent fual starage ricks locatag in tne
soent fuel storage ool of tne reactor ouilatag.  2acn ricxk 1as 20 spent
fual assamoly scterage locations arrangeg in 2 rectaraular 2 3y 10 array.
Zicn rick is aparoximataiy 18 in. #ice x 37 in, long x 133 tn. zail. The
FICXS Are $UPPOrTad iT the oasa with 4=1.0 in. giametar ciavis tyce swing
salts ind nave norizental saismic supports (2-1.0 in. giametar J0lts) at
agoroximacaly 111 ingnes from tne oasa. Thesa ricxs wers nanuractured Jy
sneral flectric C3. with mocel ¥o. 7825210. Seismic qualificacion of tais
aquigment 3y static analysis was jervormes 2y Ganeral Siacaric Ca.
sgcumentaa in report No. F18-10.

The naturil frequencies of tne spent fuel storige raxk were Jetarine
t3 Je 253.1 4z side =0 sice ana front T3 3ack ang 277.3 4z vartical., These
sere ggtarmineg 3y nand caiculationg, assuming tne fuel riack J0xas T3 le &
=lamgea (botism), pinned (norizontal seifsmic suocors) leam sith a lengta of
111 1n.@es. A stacic aquivalant analysis ~as, tnen, zervormag J4sing tne
94 valies from the required response spectra (0.41 3 i, 3.3% 3, N-3, ing
2 :2 7 vertical). The maximum STress ~as catarmineg ol 2e 13,250 281
=ampared 3 an ailowaole af 21,000 psi. Tris 7aximum sTres: Jcurred it
the rack dasa.

As a result of our review of tne analysis regers, savera' caoncarns
vers notad. They are:

~

The naturial frequencies were calculatas 1egiaciing Ine Jorticn af
tne fuel storage racks icQve tnae norizoatal seismic supoorts.

The flaxioility of the ncrizontal seismic supgorts was also
neglactad. 3oth of thesa ire nonconsarvative: tnerefore, Ne
natural frequencias snoula 3@ getamineg icIdunting FIr tnesa

Lams.

The static aquivaisnt analysis was Jerfcormeg Jsing simol ifiag

[ R ]

ne=ods wnich are not necassar !y conservact .2 for ail
lacations. The anal'sis requiras 2 more -23173TIC iporiac



(uniformly loadea, cantilever Deam witn intermediata support).
Further, the static equivalent analysis is to de justified on tne

sasis of new natural freguency calculations.

The analysis performed did not agequataiy account for multi-
directicn earthquake ldaaings, particularly with regard tJ the
sugoort nolts. The analysis dia nct adnaguataly adaress comoined
shear and axial loadings of the support dolts.

In order t3 comoleta our review a satisfact.. ;7 rasgonse,
aggressing tne apove concarns, is needed from the appiicant.




3. NEW FUEL STORAGE RAKKS

Tnis equisment consists af aporoximataly 20 new fuel storage racks
locatad in tne new fuel storage vauit of tne ~adczar suilaing. 3Z2ca rack
has 3 raw of 10 naw fual storage locaticns. The zimensicns 3F Ne ~iXS
are 5.13 in. «ice oy 71 in. long oy 183 in. aign. ‘vertical ane agrizontal
supports of the racks ire Jroviced at the oase. There ire 11s0 norizontai
supports near the top. The norizontal sugport at the dasa is provided oy
amoeaments in the vault flaor. The uoper norizantal supoort consists of
faur 1/2 in. diameter nolts. Thesa racxs were manufaciur.g 3y @neral
Ilacwric Go. wim Mocel Mo. 72 343 3003. Sefsmic quaiificactien af =nis
squioment 2y aynamic analysis ~as pertormed Oy Tach cocumentad in regQre
Y0. C3E-03-145 3atad Jecamer 138.

The analysis af tne naw fuel storage rick «as jervormed using tne
samputar code *STAROYNE". This consistag of 3 Tires jimensional Finita
2lament model ~ith the responsa specTrum ingut. From 2nis inaiysis, the
naturil frequencies of tne racks were detarmined 0 e 3.3 <2 siga 13 sice,
15.1 42 front to Dack, ind &4 4z vertical. The maximum comoineq Jenaing
stress was calculatad to se 12,332 asi wnicn is lass tnan tne 3iTowania
salye af 13,200 psi. A mogeling arror was discivered 41 ne anaiysis.
me flexural stiffness of diagonal siaa oracas «ds Jverestimatac. an
inguiry the applicant s=atsa that this arror woula nave littie affect an
=ne outcame of the analysis. After reviewing Ine 70G._ Snages w#nign wQuig
3e affectad oy tnis errar, it was agre=. ©.C this arror 2ig not warrant
agditional analysis.

3asaq 3o tne inspection of the field installacion ang a reviaw of
smeir analysis report, the new fuel scorage racks are agequataly qualifiag
far saismic loaaing.

—

.



10. REACTOR CORE (OOLING BENCH 30ARD

The RCC dench boara (Model Mo. 328XSQ1TU (82&EE3SZTU); Equipmen:
No. H13-P501) was supplied by Ganeral éhctric 'Oanpcny. [ measures
204, * o0W X 30H in. and weigns acout 3900 T13s. [t is locateg in the
control room of auxiliary ouilaing at an elevation of 546 ft. The field
mounting consists of welaing to the floor. The referenced qualification
documents are: Seismic Qualification Test Report No. 22M4315 of Wiy 23,
1976 (for nench beard #13-P3) and Sargent and Lundy Analysis EM0-021323.
Seismic oad is considered for the qualificacion.

The quaiification of this sench poard involves two saparate efforts.
This G dencn coard (#413-7601) is quite similar to another GE Jencn doard
(13-7303) installed in Fukusnima 6. Hi3-PD3 is sligntiy smailer in size
than 413-7601. #H13-7501 was analyzag for stressas Jy Sargent and nay.
The aynamic analysis mogel consistag of a 30 oeam finite 2laments and
responsa sgactrum input. There were 23 moces in tne ringe of 1 T2 3§ AZ.
3AP [V computer program was usad. Mogal dynamic resgonses were aosolutaly
summed For closaiy spacad mcdes and SRASS for overail responsa. A two
Jercent aamping was used in the analysis. T™e analysis aiscovered some
gverstressad po_inr.s ina recommenced some fiald mogificacions.

A singla axis, single frequency, sine dwell tast nad previousiy oeen
serfarmed an 413-7603. This was mountad witn 18-3/8 in. x 3 in. size s0its
and clamps. A sinusaical tast nad indicatad frequencies of:

5/5:15 H2; £/3:13 ana 19 dz; Vv:31 and 33 HZ.
The ingut g-iavel for the tast was:
$/SsJ3.7353 F/8=20.05g Y=Q3J0%3.

egort numoer 22441315 far tnis tast statad that tne nie reclriers

axperiencad savere vigration in 2acn axis tastad. At 13 4z 1n the iateral
(F/3) direction, wne aisplay module was fiaxing ang severil ingicataor

1

'ignts came Jut. Sugpor: for 2acn recorder #as ~ecimmenced.



e« c——

Under tne :ircumstanca tne following Two samcarns snoula 2@ ggressad.

Ty uow the overswressad conaitioneg is inaicataa from tne inalysis
vas relieveg, ana ' :

2. In tne lignt of tne severe inctagrity/operatianai aragiams i
the recarcers on A413-7603, now tne intagrity/eperation of tnis
sench B0ard and the davicas mountag an it can Je assurag.

In order t3 completa our review, satisfactory resdiution of tne ioove
zancarns ire ~equireq from tne 2ol icant.

o



11. POWER RANGZ NEUTRON MONITOR CABINET (H13-7608)

The neutron monitor capinet is sup.pliec by General glecwric and nas
“ode! No. 328X10STU. It is mountea to a flcor-emoedcea plate with welds of
2 in. length at 12 in. intervals. [t is qualified oy the GE documents
"mnificatio'n Test Report for Power Range Monitoring [nsIrumentacion,”
23541877, Septemoer 26, 1972, and “Power Range Monitoring Caninet, Seisamic
Qualification Test Report,* August 26, 1975. The cadbinet is suoject 0
seismic loading.

This item was qualified on the dasis of tests performea on 3 3-0ay
danfora 2 panel. [t is identical to che Zimmer 308 panel. Juring tasts,
the caginet was sacured to the floor of tne taple with 22 30its ana clamps,
«nicn makes tne limmer weiced installation conservative. Accaiarometers
wers ittaned and transmissicilities recorded. The major resonancas in
sacn direction are: @ Hz sige to side, 19 HZ front tJ dack, ang 25 <2
vertical. The panel was singla frequency sine dweil testac at 0.7 g
norizontal and 0.4 g vertical at 2ach intager frequancy in tne 1 to 13 #2
range. The limmer required ZPA's are Q.4 g norizontal anc 0.45 g
vertical. Zuipment was monitarea for false trips ana improper operation
ana no proolams were detacted. when tne test g levels were incraaseq 2
1.3 g norizontal and 1.2 g vertical, saveral failures occurred. Aith
mogifications made to the module restraint systam, power suppiy »iugs, carg
support cage, and door latches the cabinet »as anle To meet wese 3 lavels.

Sinca tne cacinet nas only une resonanant fraguency in 2ach direction,
and the capinet sustained without failure lengtny sine aweli tasting at
g levels greater than or nearly equal t3 the required g Tavels, single
frequency tasting is justified and the caoinet is sufficiently qualified
for limmer requirements.



12, CIC INSTRUMENT PANAL A

CIC (nscrument Panel A (Iguipment No. 422-7017; Mogel No. 33aX272TY
(12701827U) #as suppiiaa oy General Zleetric lomoany. 12 s3ngists of Two
3asic zancis of sizas (0L x 434 x 3dd) ana (0L x 72x « 3<) 2Jut L3gather
~asuiting in a (0L x 120W x 34H) zanel. They stang sica 3y sice Jut tnere
is no sructural connecticn Jetween tnem. [t is iocatag in Ine reacidr
suilding at an 2ievacion of 473 ft 3§ in. [T 'S seiced to tne flgor #ith
Jne-incn welg at twelve incnes intarval. Lagoratory mounting was tne same
is the fiala mounting. The refarencad qualification Jocument °s:
jouTwes: asaarch [nstituyta, 2roja2ct lNo. 22-8038-001 37 licvemper 7, 1830,
seismic ang aydredynamic loads are consigereg in ine guaiificacion. The
'0ags iare compineg is aosoiuta sum.

This panel was qualifieg througn tast. docx ups af <8 in. ing 7T in.
sane| were tastaa for Gneral Zlectric - SwR[. Ilesanancs: iadrznes

(3 =0 100 #z) inaicataa the following .cural frequencies.

Ffraquencies in 42

43 inches 72 inches

85 7] e s £3 B
13 18 none 3 7
71 22 18 13 aone
73 42 i3 13
77 31 32 23
34 33 38 3

37 38 73

82 71 33

is 3G

‘a aggiction, tne first tarsicn moge of e <3 in. sanel was 3t 14 =2

wiereas far cne 72 in. panel it was at 21 <z. Suosaquetniy, i 3ta’
svelve Mulciaxis, muicifrequency =2sts +ith ~andom inCu 3. wer: lerTirmed.

-
-



Out of these ten ware of 0BE (3 in. each orientation) and two of SSE (one
in aach orientation) levels. The input ZPA levels were S/S = 2.48 g;

F/3 =3.95gand V = 35.34.

The multiaxis, multifrequency with random input tasts are tna
aporopriata tests. The input ZPA's are weil aoove the rejuired IPA's of
$/S = 0.6 g; F/8 = 0.6 g and 1.02 g. There were sufficient numoer of Q8E
and SSE level tests. TRS for one, two ana tree percent damping were
generatea in eacn case. [n general, the TRS coes nct envelcpe the ARS in
the range oelow & 2. This is not significant since the aquipment
frequency is reasonanly removed from it. Tne accierometer locations were
satisfactory.

3asad on our opsarvation of tne fiala installation, review o7 ine
qualification reports, the LlL [nstrument Panel A is agequataly quaiifies
for the prescrioced loaas.




13. FLOW INOICATOR S#ITCH (298A)

There are 49 flow imgicator switches. Thesa are round gauges
(7.3 incnes in 3iametar, 2 incnes mick) with 2-3-4 in. thick J0x itTacned
13 tne dack 3f tne jauge. This aquisment is locatag at alavations
3331 f= 5 in. ang 473 ¢ 5 in. of tne reactor Juilging. Thesa gavicas are
sane! mountag to a vertical pliata wnicy is attacted t¢ 2 unisTrul frame 3y
aeans of faur 1/4 in. diametar solts. [t is manufacturea oy [TT 3arton .
«im mogel No. 238A. This aguipment was qualified for saismic plus
nydrodynamic loads 3y tasting perfarmea 3y Ayle 1ip documentag Jy refort
to. 33173. '

The gualificacion tasts pertormaa wer: sine swees for resdnanc: ang
single frequency, single axis sine qwell. From tne resonaaca saarcn tass,
10 naturil fraguencies vere discoverea delow 100 42. The sine 2well tasts
«ere perarmed in 111 tnree directions at 38 4z witn an inout accalaracion
lavel of 4 3. The required ZPA for tnis aquipment is 2 g for 31! three
directions. Test mounting of thne flow ingicatiar switcines ~as 2t .ae Jacx
af tne unit ramier thnan just Jenind tne gauge aial as is the cisa «imn

iald mounting. [t is agreed tnat tne tast mountirj is the more savers: of
tne two, and :herefaore, of no concarn.

The flaw ingicator swiicnes inspectag w~ere noge! 238 ractner |an
nogel 238A. The apglicant sa.a the mocal 238 units are T2 2e raglacag ~imt
moge! 288A units. Confirmation of this replacsment 1s requ ired.

3asaq 31 sur soservaticn af we Fiald installation, revisw of Ine
walification report and the applicant's resgonsa I3 Qur Juestians, the
#law ingicatar switcies are iadequataly gualifiea fir the prescriceg lcaging
sending the csnr irmation of the replicement of noce! 238 witn 238A.

"~
L]



14, AUXILIARY PANEL RELAY

The Auxiliary Panel Relay is suppl ied oy General Slacwric and has
wode! No. T2HFASIA [t is mounted into a cutout in the face of a panel
Jsing four screws. [t is qualified by a document enticieg “Qualification
Test QJata,* 0V13633137, Feourary 28, 1977, whicn is a compilation of GE
test data, and the report “Environmental Qualification of the Safaty
ielateq Instruments for LaSalle Nuclear Fower 3tation, MCC Powers, Report
NO. 734-79.002 Rev. 1, Septamper 3, 1973. The relay is suoject to saismic
leading.

The relay was qualifiad Dy tasting. [n tne GE tests, the relay was
monitored for cnatter while oeing vibratea at 3 g, 7.5 g ana 11 g over the
! to 30 42 range in the three directions. No chatiar greatar than 10 msac
was detactad up to tesa ; lavels.

In tasts descrioed in the MCC Powers report, tne tast module was dacx
nountad in an instrument panel in the uprignt position. 3iaxial tasts were
persormed in two perpendicular planes. A resonanca saarcn from | to 40 =2
at 0.2 g was performed and no natural frequencias were identified. The
sane! was sunojectad to complex random input with a correspancing TRL that
envelopes the RRS axcapt for very low frequencies. The ARS 15 a generic
specTrum that envelopes tne spectra for all applicapie panels in the
LaSalle and Zimmer plants.

Continuity of contacts was checxed and output response monitored. 0
malfunctions occurred and the tast modula remaineg functional arter tne
tasts. Sinca no problem nas been identified, the relay is con<inerea to Je
adequately qualified.

23



15. 3AILIY ALARM

T™e 3ailay Alarms are supplieg oy tne 3ailey ¥eter Co. ina nave “ocel
'0s. 745110 AAAZ! anag 743120 AAAEl. They siige inta a ~acxk anica is
20untag in 2 cutaut i sne Fice of 2 Janel. They are gualifieg Jy 3 Tast
ieoort ¥0s. 483 ang 325, datag .ovemoer 15, 372, ana ne 14, 1973. T

he
alarm is supject to saismic loaging.

The alarms were qua.ified oy tast in joth reports mentioneg acove. [n
sne firss tast, 2 12-unit rack #as mountag 3 4 nolaing Fixture, waicn #4s
70uNtad 3n tne snakar. The rFick was N0t cantilevereg is it is in the
Zimmer installacion. The racx ~as 3upjectad to sine Jeat angurinca tasts
(two minutas) a2t 1.5 g and 100 42. [t w~as 2lso Timic castag ac 3¢9 7/3,
3.3 9 3/S, and 13 g ¥ at 33 Hz. Juring tasts outaut relay iction af ne
alarms was monitarag ang no qulfunc:'ions wera letaciszd.

In the sacond test, the rack was mountad in the cantilavereg fasnion
=nat is usad in tne actual installacion. Resonancas of 18 =z, 4 ~Z, anc
14 4z were =ius igentifieg in tne 3/S, /8, anc Y 3irections,
resgectively. Limit tasts were tnen performea at thesa natural frequancies
at 53, $gand 3 3 in tne §/S, 7/3 ana / airecticns. Juring n limit
tas3S, NOwever, tne 3ack and of thne rack was resTriineg in the sige-to-sice
1irection to grevent axcassive aispiacament. This of coursa, is not

~egresantative af tne fiald instalilation.

The rmequired saismic input as gresantaa in tne qualificacion daca is
somewnat crudae. e IPA's from tne flocr lavel 3RS were aumoiifieg 3y
sansmissibilities at accalerometer iccations on tne pane!. The resuiting
required accalerations were 3.02 g, 3.33 g ana 4.77 g in tne §/S, F/3 and !/
1ireczions, respectively. This required input 3axcaeds tne input noi.w:
during tne tasts of Tast esert ¥0. 325. Tha apo0licant lacar furnisneq
iafarmacion that indicatas smat tne ctransmissidilitias usag ~ere 130 Nign
and tnat tne ictual requireq icsslerations ire significintly Tass than
ioplieq accalaeracions.



There were no malfunctions icentified during tests.

[n‘order to complete our review, we nave requested that the applicant
perform an analysis to verify that the alym would still function 1f the

Dack-end restraint were removed during tasts.




16. 430 Y 40TOR ONTROL CENTER

*ne 480 VY Moter Cadtral Cantar is srovizeg dy tne [TI (moerial
sarsgracion ang nas Model Ng. 3600 Serfes. [T 3s currentiy qualifieg oy
tne resort “Saismic 41 mstancapility 3f 3800 Sertas-doter lanTre! cancer,"
[TT imperial Carp., ‘ovemoer 24, 1373, dut 2 ~aquaiificaticn 15 glanneqg.
T™e caoinet 1s suoject to saismic ang ayaragmamic i2aas.

The motor cantra| cantar was originally qualifiea oy tasting. [t was
ircached ©3 2 snaxar taole tnac provigea moction at 2 3&° angia to tne
aorizontal. Two vertical sactions 3oltad t3jetner ing cantaining davicas
«ere £astag. The sactions sers tastac in Two Jerpencicuiar lanes ing
devices were monitored. A resonanca saarca from | T3 13 AZ «as gartormes
ang natural frequencias of 7 sz in 3ae 2l2ane ana 3 4z in tnhe Sthar were
igencified. Sinusoidal duration tasts at frequencias from 1 T3 25 AZ were
1150 serfarmea as ~ere random vigration tasts wid: cantar frequancy sat At
resanance. LINtact chattar occurred in cne gevice during sinusaica:
tasts. The tascts csnductag thus far ignore Ine sessioilizy af mulitimoagal
reszonsa aver the | to 80 4z range ana were Jerformed alang anliy a single
ixis it 4 Time.

To remedy ieficiancias of tne original tasts, 3 retast af the Cantral
Cantar i3 slanneq. The retasting #ill again 3e gerformad an Two vertical
sactions oc!tag togetner. The unit will 3e tastag for resonancas and aill
se supiectad to niaxial myltifrequency tasts ¢ontaining input Qver tne
! 23 53 4z range. [nsTruments are %3 Je contained in the capinet anag
functional capapilizy is to oe monitored during ang aftar tasts. An R3S
smat anveloges a1l floor RS at tnesa cacinec locations at tne limmer alant
is ta oe exceeced 3y the TRS. This tast plan w#ill allow for proper
gqualification of the caoinet.

in arder 2 compiata sur reviaw we reguire Ine igccolicant T3 furnisn
tne completag jualificaticn tast ~e30rt 3n 1§ itam wnen avariagia,




17. RSCC4 PUMPS

The RBCC4 Pumps are provided dy B8ingnam '41_ 1lamectte and nave Model
No. 8X10X14 CAP, [t is currently aualifuc by the report “Seismic Analysis
of 3ingnam 4i1lamette Co. 3X10X14 CAP Pump Serial vo. 14210325/8 sm. Iimmer
Station .," van Gulik and Associatas, Inc., Octoper 24, 1975, out is to oe
requalified. The RBCON Pump is suoject to seismic and iydrocaynamic loaas.

Qualification of this item was performed by analysis. In their
analysis, van Gulik ina Associates .onsidered only seismic forcas for
dynamic loaas and tne pump was determined to Oe adequata. Witn the
introduction of the T-quencher loads, the nozzle 1cads excaeq the
nanufacturer's current allowanle values. To assess wnetner thne new nozzle
loads can safaly ne «itistocd, dingnam 41 llamette #il] re-analyze tne vaive
to thesa 10ads and to the appropriata responsa spectra, Sargent and ndy
cannot perform this analysis oecausa the manufacturer will not relzase
necessary information,

The new 2nalysis is to use finita 2lements and the response specTrum
method. Stresses in al! pump components are to oe calculataa with the
current seismic and nydrodynamic loads anc the corresponding nozzle loads
applied. :

In order to complate gur review of tnis item, we require that tne
applicant furnish the completed seismic qualificarion regort when availaple.

~
~4



18. SGTS ZQUIAMENT TRALM

T™is aquipment cansists of two steel frames ang 21aca Joxas
4% * lang x 7 ft nign x 7 ft «ige 30itaa to redctor outlaing floor, one ac
a'avacion 348 F2 Q in, and tne otner at aievacion 333 fid in. This #as
sanufa ‘turec 3y smerican Air Filtar. [t was qualifiea for seisaic 2lus
ayarod,namic lcacs oy analysis performeg oy American Air 7ilter (3.

documentaa 2y repart No. 7£7-431 dataa May 23, 1974,

™e analiysis was performed using tne comouta coaes, (5 STRUOL I,
JYNAL. FLAX, JYSTRESS, and STRESS. The naturai frequenciis, ing moce
snapaes vere Jetarmined using the comoutar coges JY'AL ang FLAX. The
natural frequencies in =ne side 0 side directiaon ~ere cetarminec tJ d@
4.5 4z, 31.2 42, and & 4 A2. Responsa spec=rum analysis ~as performeg in
e side 2 siqe dire~tign ysing the requireq resgonsa spectrum. A static
analysis was Jerformed in the other diractions using tne apgragriate IPA
valyes. Scatic analysas were 2iso performea for gressure ang gravity
loaging. Thesa were jerformed using the compucter coge (23 STAULL il. A
208t srocassar program JYSTRESS was usec t3 comoine memoer ana-forces for
tne 1ifferant required lcag compinaticns. STRESST was ysag to lomouca
semoar stressas ind compare them 3 .ne stress 2llowanles. The fallawing
critical stress results were gotained.

Stress Al low.
Tlement Ratio atio
wemoer 1, Load Congicicn 2 (JBE) 0.0 1.9
vemper 3, load onaition 2 (0OBE) 3.33 1.0
“emoer 3, Load Conaition | (QBE) Q.31 1.9
vemoer |, Loaa Onaition § (S3g) 1.20 T.ol
vemoer 3, Load Condition o (S3E) 122 1.31
vamoer 9, Loaa Cungition 3 (338) 1.2% (P

Siress ~ cale. Stress:
atio  QJ8t eor<ing
Allow. Stress

Jasaq 3n the fialg gosarvation iang 2 review 27 115 saisaic
jualification regors, tne $3TS aquioment train fs ageguataiy Juaiifiaa for
saismic lcaging.



19. RBCCA EXPANSION TANKS

Th's equipment consists of two norizontal cylinarical tanks 60 incnes
in dismster oy 44 in. long located in the ruc.tor ouildaing at
elevation 593 ft 6 in. These are supported on two gussat saadale supports
solted to the floor with 8-1.0 in, diameter 0oits. Tanks were manufactured
by 3isnopric Co., Orawing No. 3X6-74-1 Rev. 2. Thesa were qualified for
seismic plus nydrodynamic loaas 5y analysis performea by Sargent and lundy
gngineers documented in MO File No. 028374,

The analysis was performed using the static coerfficient meod.
vatural frequencias wera calculatad in tnree directions using closeg form
nand solution teconiques. These are 32.7 Hz side to side, 13.3 nz axial,
55 42 vertica'. Since the tank was found to oe rigid in all out the oxial
airection, ZP'. acceleration values were usec in tne siaa to sfce anc
vertical airnctions. Seismic a. ~eleration from the required response
spectra at 14.7 Hz #as usad to calculate the force in the axial direction,
Stacic analysis using pressure, gravity, and nozzle loaacs were also
serformed. Stressas from these (sefsmic, nydrodynamic, operating, gravity)
loag comoinations were evaluatad at nozzles, tank s. Jports, and the snell.
_ Results at critical locations are:

Cale. Al low.

Zlement Stress Stress

1. Supports (Max. Stress) 11.0 k81 20.4 «st
2. Mozzles (3 in. Scnea. 40) - Max 13.3 kst 20.6 «s1

Stress
3. Sadale welds 2.1 «si 20.6 «si
4. Shell (At Support) 30.3 xsi 30.8 «si
3asaq an the fie isgection ang 4 reviaw of tneir se@ismic

qualification report, tne ASC4 2xpansion tanks are adegquataly qualifieg
for seismic loading.

29




20. AEMCTT SAUTOUWN PANELS

iemota Snutdown Paneis ‘A, 13 (Zquioment No. IPL37.A/3, Mogel do. W/A)
«ds suoplieg 3y Wit Tlectric Gnwrol, {nc. [t:is 3 rectanguiar mecal
-apiant of dimensions 30K x 30w x 200 in. ana weigns ioout 1800 'ss. It IS
locatea in tne awxiliary suilaing ac 2levations of 344 7T (JA; ang
325 ft. 7 in. (J8). The fielc mounting cansists of fillat weld an
12 incnes centars in tne front ang sack. The qualificacion socument
referred is: Wyla Lao. Report No. 43481-1 of 3-19-1877. Satsmic 1daa is
consigereq in tne qualificacian,

This sanel was quaiifies snraugn ta . The seia was anaiysag for
strengtn ang founcd ©o Je@ idagquacta. In lacoarzary mguating it naa 12-7/2 ia
13 grage 5 0glts. The tests an thne panei were nylciaxes, multifreguency
«itn simultanecus shase inconerent narizonta! ang vertical inputs. The
~asts were af 30 sacanas aduration it fraguency J4ncwidms spacad Jne-intra
sctave agart over tne ringe of 1 t3 40 #z. The amoiituce Qf 2acn Ane-gnira
aczave frequency ~as idapendently agjustad in 2ac axis till tne TRS
snvelopea zha RS. A ane percant and 4 Two Jercant samping w~ere usag for
388 ana S respectiveiy. The janeis wer2 attacied Io the tast tagie in
sne side-zd-side/vertical arientation for tne intial saguence of tasts ang
snen were rotatad 30 dagreas in the nerizontal 3lane for the

frant-c0-0ack/vertical tast griencatian.
lavel tasts in 2ach tast Iriantation for 2ac sanel (1A aga 13).

There vere five JBE ana

sna 33¢

Sixz

accelarometars ~ere mountad Jdn 24cCn panel =g recorg responsa. aacn of

tne two paneis, ane switen 2acy of five types ~ere monitcrad. Thay wers:
@oresantacive On Panel Jn 3anel

glagarical Jevics 1PL3T.A 1PL37.3
Tlactra witsn Sertes &0 1237A3034 132145008
jeneral Zlacoic 3314 danagswitan 1212ASC02A 12124SC03
@neral Zlactric 33-1 =anaswitin 1831A3Q0713 1€31ASU7 38
eneril flecTic R2% Switdn 1821CSQ1 1A 1827C3Q01 'y
2utlar <ammer 1025QT7 Wwiten 1321CS012A 1321030128




These did not reveal any contact chatter during tne tast. Generai flectric
No. 180 vertical [ndicator and Transmation 610TS Signal Convertar were
mounted during the test dut not monitored for alectrical function.
Qualification of tne No. 130 [ndicator is documentad in dyle Lap. Test
eport 43493-1 of April 12, 1977. The first was a resgnance sedrcn (sine
sweep) #ith a 0.2 g input. MNex. test was a pseudr-oiaxial, sine baats of
over 2 g (4.97 pseudo dbiaxial) in norizontal and vertical direction
component input at 1/2 octaves from 1-33 2. They were monitorea and no
nalfunction detectad. Transmation &10TS Signal Converter is similar to
510T wnich was tested and documented in Acton Znvirgnmental Testing

ieport 11483, The test was singia axis, single frequency sine awell of

30 secanas duration at 1, 2, 4, 8, 10, 20, 35 Az in 7/8 and vertical and 3,
11, 14, 18, 18, 19, 26 iz side-to-side. The signal converter was monitoread
ana no malfunction occured.

The anaiysis for strengm is adequate. The TRS from the tast on the
sanels avelope~ tne ARS completaly 2ut does not eveiope 33 -ARS selow 4 Adz
range. This is accaptaole as there is not any systes frequency in that
vicinity. The fuctionality of itams mountad on these panels were verifieg.

However, the test performed oy Wyle Laporatory ang documented in
regort No. 434383-1 incluced a time relay ([team 4) and a L and N recorger
([tem 3). These two piecas were reportad to nave axperianced structural
ana/or alectrica! prodlems during tne test. The criticality of the
sroblems in regards to tne seismic qualification of thesa pieces were left
for C34E. A question was asked of the aplicant, during the
SQRT-s ite=visit, wnether any of thesa 2quipment (item 4, [tam 3) were
installeqd at Zimmer? [f there were iny, Now were they gualifiea? The
appl icant stated tnat tne answers to these questions woula oe provigeg at a
latar adata.

Jasaq an our oosarvacion of tne fiald iastallacion ang reviaw Jf the
qualification reports th's itam is acequataly quaiifiea for tne Jrescrioed
loacing, sencing satisfiactory resclution of the issues mentioneq in the
Jrecaging parigrapn.

-—
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21. GRAVITY SAUTTER [SQUATICN QAMPER

This aquipoent consists of 23 gravity actuatad duct worx isalation
dampers. They vary ia siza from 23 inches 3y 18 inches t3 30 incnes dy
0 inches #ith aimer fntarnal or axtarnal csuntar Jalancas. These are
"lange dolitad o =ne quct work ~ith 3/3 in. aiamectar 30lts on six fnen
cantars. These rectangular sacxarart Janmpers wers manurictured oy Alr
3alanc2 Inc. This squipment is locactad in the auxiliary outlaing ac
various alevacions from 325 #< 7 in, o 531 ft 7 in. Thesa wers qualifisg
for smismic loaging 3y J0tn casting ing analysis. The tasting was
serfarmeg oy Air 3dalance [°c. documentag dy regsort Vo. A31«)15 satag
10=20-73 ana Ael )16 3atag 10-20-75. Te anaiysis »ds arvormeq 3y 3Sarzent

---

ing .ynay ingineers accumentaq 3y M0 Fiile wo. 327724

A reS0NaNt sairsn 23T 43S CONCUSITaQ on an axtarnal countar-dalinca
aracatype, 30 ‘n. x 30 in. size, for frequency range of | %0 33 A2. The
natural frequencies were notag For @2cn axis. Then tna ImMtatype was
/19r3C2Q AC tne naturi: freguancies for 120 sec. at an ingut accaieratien
af 4 g's in the X ang Y slane ana 2 §'s in the I 2lane. o malfunction sas
notad. For internal countarzaiance dampers (“YC' Jamper Zguigment) 2
similar tast srocagure «ds c3ncuctad on 2 43 in. x 30 in, Prototyse #1tn
inout accalerations of 2.3 § in the A-plane, 4.3 § in tne Y-glane, 2n¢
2.0 3 in the Z-piane appiiaa at tne natural frequencies.

The required aczsleration lavels for the Jampers was detarmineg using
the “Xapur's“ metnoc. [n nis metncd accalaration values ire cetarminea ay
pciying an amp! ificacicn fastor to the 2ooracr: ate 3uiiging Floer ssec™2
as a1 function of ctne ratic of damper nanger frequency T2 tne Jamper
frequency. The requireq accaizritions are less tnan the tast values usag.

Jasag an tnhe field inspection af ne gravit, snuctsar isgiaticn lamgers
ang 3 reviaw 3f tneir jualification ~egorss, the 3riavity sauttar i1s3iacicn
jampers ire acequataly qualifieq for saismic Toagirg.



22, (PPOSED 3LADE BALANCING OAMPER

The Qpposad 31ade 3alancing Damper is suppliea by Tuttle and 3afley
and has Model No. A718. [t is qualified by the document "Requalification
of HVAC Upposac-dlade Volume Control 3alancing Oampers,” Sargent and Lundy,
Feoruary 17, 1981. The damper is sudject to saismic and hydredynamic lcads.

Qualification of tnis damper was performed by analysis. [n the
analysis, the damper blace was assumea to oe a uniformly loaceq ceam simply
supportad at the ends. The maximum olace Tength for all such dampers was
usad and tne damper frame was assumed rigid. The lowest natural frequency
calcuiataa far the pinepin ceam was 23.9 ¢p3s. ‘

The <apur-3Sheo method w~as usad to cetarmine tnhe responsa g level for
tne 2lage «ith the natural frequencies of the damper ang supporting hanger
xnown. The analvsis was done using the worst responsa spectra at the
nanger iccations for all such damgers. The maximum 01ade response was
calculatag for 2ach hanger<damper comoination in the plant. The worst case
damper response was 1.35 g W, 1.45 g NS, and 3.07 g V. A vaiueof 3 g in
gacn direction was used in the analysis.

The directional accelerations were comoineg using SRSS ana the
oressyre f3rc2 ~as agded in., The resulting alade ocending stress was
calculatac to ne 21030 psi, wnicn is less tnan the 2llowanle stress of
32000 asi.

The oiade deflaction was detarmined to de 0.3 in., wnicn is
acceptaple. Stress an the dearings was only 785 psi anc shear stress in
tha olade snart was 300 psi.

Sinca 10 zancarns »i™ tne inalysis nave deen igentifieg, the
gualification of this itam is consigered agegquata.

I e ——— o —r - o+ <



23. TTERFLY SGATION JAMPER

™is aquipment cansists of 4=i7 3/4 in. aiamecar ana 23 3/4 in.
siamecar zampers ~izn [TT notar gperatars. These ire locacag in tne
auciltary suiiaing ac eiavacion 331 ft 7 in. OJamgers are #linge d0ltag =3
sne cannecting duct werx wita 3/3 in, diametar colts 3a six faca cantars.
Thesa wers manuficturad dy American Xarming iang ventilating Inc. 3aisaic
qualifications was accomplisnea oy otn testing ing analysis. 3eoorts
iocumenting tne qualification work are Sargent ang Lurdy ingineers 240 File
No. 009634 ang M0 Fila No. R3332.

letsmic qualificacion of tne MOCSr Jperitor ~as jervormeq 3y tasting.
ualification of tne remainger JF tne damper ~as acsompiisneg . 3ing 3tactic
aquivalent analysis. For the static inalyst's, cthe damper natural
sraquencias were getarmined 3y nang sciution tecmigues in 1 Jirections.
The naturil frequencies for tne two size dimpers were Jetamined I3 lJe:

(IYQR1Y4/8) (V@AY V/3,
N-3 Qigia Qigia
) 33.7 nz 110.3 =z
Jertical 33.7 A2 1W0.d n2

The requireq g-leveis re 0.35 3 ana J.33 3 in the w0 agrizontal ang
Q.78 g in the vertical airection.

Jperagility af tne gampers auring seismic 12aging 15 assured 3y
svaluating tna geflection of the damper's snaf:i-dlace assempiy in aggition
t3 svaluating damger critical component stressas. They are:




: Qale, Al low,
Slement Stress Stress

Damysr dlace 1589 psi 23«00 psi
Jamper 3earing !Qaaq 426 1o 420 1o
Shear Load/Anchor do0lt 30 1o 830 o
Shear in haft 2507 psi 1920 psi
301t Connecting 31ace and Snaft 18467 ¢, 19200 ,'si

-

Seismic tasting of tne motor operator ~as performed Dy Wyle Lao,
documentad in report 1o. 538072. The test results demonstrated operapility
4p to 3 g's. For tne tast, tRT NOTOr Qperator was 0ase mountad on'ly, 1
more conservative mounting than in the figla. For the field mounting, the
notor gperator is supported At the Dase ani at the motor end. Therafore,
the saismic testing of the motor operator was idequate.

3asec on the fiela inspection of the outtarfiy isolation Jampger ang 2
review of tneir qualification reports, the suttarfly isalation damper is
agequataly qualifiea for seismic loading.

(o
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24. 10«[N. GLOVE VALIE

T™i: u=in. glove vilve is groviceg oy tne Powell 3. 2na nas Figure
G, 3051-T-<E. It i35 qualified 3y tne im. %weli Ca. Seismtc Nualification
a%0rt No. 3-47132, Marcn 23, 1931, ang Sargent ang .ungy caliuiacicons
satad Agril 13, 1941, The valve 1s sugject I2 saisaic ing aydrogynamic
1oaas.

The valve was originally qualifiaa oy analysis oy the Powel! C3. using
tne compuctar srogram SAFZ. [t was usag ta calculata resonanzas of 25.3 ana
14,4 2z. The sragram was 11sc usea 3 29pi, 3-loaas 1t tne valve C.3. Ing
t3 Jerfarm 1 static analysis £ cetammine resuiting stressas in ine valve
zamponents. The sTressas wers comparea td AISC allowanies for tne Joeratlr
ang s¢liting stresses ang to the ASME Section [[[ Coge for atner 2iaments.
The 2p0)iag g loags were agjustad until an allowania stress was r2iCneq ang
the valve was tnereay qualifiea to 3.3 3, 3.3 g ana I g in Ine Jrie
srtnogonal directions. Allowaole valve nozzle l1oaas were 2isg latarmined.

Sargent ana lunay tnen requalifiea the valve oy consigaring tne donnet
flange moment. They also aivigag g laveis at tne vaive C.3. 3y an
amplificacion factor of 2 %o aczount Vor the value flexisility. 4 similar
amol ificacion facsar of 1.3 nad daen uysea oy &L in tneir valve
gualifications far we LaSalle piant. The 3argent ana wndy analysis
resultad in qualification g levels of 1.32, 3.12, ang 2.32 in tne Inree
armogonal directions. The allowasclie nozzle loags were not iitareg. The
1llowanla g Tevels and nozzle lcads are to Je@ compdread 3 aczual resuics
sotained fram =he 212ing analysis Je"Jrmeq 3y tne NS Car3.

[n arger 53 compiata our reviaw, we nave required that Ine apol icant

1) ustify mat yse of an ampiificacion f#actor of 2 =3 acs3uant fIr
ralve flaxigility is consarvativa.

"
-—

Shew tmat the 2iping analysis ~esulits, wnen cotainea, 33 7CT
axcaea 1llowaoie 3 levels anag nozzle Tgcacs “or tne valve.



25. 3/4«IN. x l=IN. RELIEF VALYVE

This relief valve is suppiied oy tne J. £. Lonergan Co. ana nas Moge!
No. LCT 20/31. It is qualified oy the document “Seismic Qalculations
Safety and Relief valves,* J. £. Lonergan Co., Octager 21, 1976, ang 3y
suosaquent calculations performed Dy Sargent ang Wwndy. The relief valve
is susject to seismic and nydrodynamic loaas.

This item is qualified oy analysis. [n tnhe analysis performea Dy tne
J. £. Lonergan Ca., tae natural frequencies for lataral benaing and af the
valve's spring systam are approximatad. Seismic accalerations of 3.5 g in
sacn direction are apolieg at the C. G. of the valve. The loads at the
nozzles are then calculated as reactions ta these iccelerations. This
metno¢ d0es not apgropriately account for motion of tne 2iping in the
getarmination of the nozzle loads. The lonergan analysis finally
jetermined that the valve section moduli and metal area at the inlat ang
outlet are significantly nigner than tnat of the attacned piping.

Sargent ana Lunay later performed an anaiysis on tne valve. The
natural frequency for bdending motion was recalculated, using less
conservative assumptions, to 2@ 38 Hz. This suggests that the valve doay
ina nousing arouna the spring can oe treateag as rigia. Sinca the spring
ana surrounding nousing are of lignt weignt relative to tne valve dody ana
are StOut structure, they were not 2nalyzea. The weaker iniet and outiet
flanges we 2 analyzed for nozzle loads from the Sargent and Lundy piping

analysis. The aoplied nozzle loads are as follows:

Fa(19) F3 FC Ma(ft-l0) Mg “

Maximum load
{inlat or outlet)

283 219 254 70 3 40

The 1llowaole flange Jending moment was determines to ce 231 ft-io.
™he flange 30lts (1/2-1ncn) nave a nasic allowanie stres. oF 25 <51, ~0idn



is sufficient. The g lavels 3f tne vaive as detarminec 3y ne piping
anaiysis are 3.5 g, 2.1 g ana 4.4 g in the tnree coordinaca directions.

jince cthe valve flanges iopear ©3 3@ mucnh Agre critical whan tne
remaingar of the val«@ ang ara of sufficiant soructural intagrizy 73
wolied loags, tnis valve is cansicarea t2 Je icaquataiy qualifiea.

18



26. 3/8 IN. M, GLOBE VALVE

The valve (size and type: 3/8 in. Glooe; Qper. Type M; Model §432) was
manufactured Dy Heary. lenagor was 3annscn. [n the field it was weigea %2
1 1.5 in. diameter copper pipe locatad in tne auxiliary duilaing. The
reforenced qualification cocument is Carporate Qnsulting ana Jevelopment
Company Report No. A-129-77 aated 3-5-77. Sefsmic load is consigered in
the qualification.

This valve nas oeen qualified tnrougn test. The lacoratary mounting
«as on a ficure to simulata in service condition., There was no
accalerameter mounted on the valve pecause of its small size. [T was
subjected to psuedo oi-axial, sine owell at 27.5 Hz for 243 saccngs #1n
zomponent input level of 4.0 g in “a*, 4,0 g in “9" anc 3.3 3 in "c*
direction. "a*, "b* and “c* is along the outlet pipe run, Jerpenaicuiar to
“a* in the plane of this axis ana valve stam, and sersenaicular to ooth "a*
and “b* respectively. The-e w~as only one tast to simyiaca five w8E ang ane
S in time duration.

In the field mounting, the systam of piping on waich tne valve was
mounted was ratner flexible ana appeared to oe needing supports. On
inquiry, the appl icant stated that there were supports to tne 2ioing
system. They nad tamporarily ceen removed for the purposa of wra00ing
insulation arsund the pipes. The supports would e put dax in,

The tast is satisfactory oecause the valve itself was relatively
stiff. However, the g-levels (requirement lavel) from tne piping analysis
is yet %o be verifieg.

dased on ~ar gosarvation of the fiela installation, tne reviaw of tne
qualification reports ana tne clarification proviceg tne appiicant, Inis
valve is adeguataiy qualified for tne prescriced 1oaaing nenaing
verification of the g-levels from tne piping analysis.



27. 10-IN. AJ, GLOBE YALVE

This 10-in. glove valve is gravicea oy tne Fisner Canerals Za. [t fs
sualifiea in cne regort “Sequaiification of wme 10-in. (14S&0Q) Fisner
Jalves #ar tne Maximum Jynamic .3aas Incountares - Suosystam 48-12,°
May 28, 1931, _The vaive is supject t3 saisaic ang ayaragynamic 10ags.

Fisner Contrals originally performeg 2 structural anaiysis on tne
valve ta caleulata stresses due t3 aplied *g* Toaas using the SEISHMIC 3
comouter pragram. Fisner qualified tne valve t3 PA's af the floor lavel
~ssponsa scectei. A natural frequency of 27.1 2z corresgonding t3 lataral
vigration of tne viive ogeratar ~as alsg ifgentifiag.

The valve was lacar requalifiea Jy Sargent ang wndy Mraugn
analysis. Thefr analytical acoroach was to 2ppiy 3 1cads at the l.3. of
sne valve such That he nignest stress in the vaive falls Just uncer G2
aliowagia. Thesa g loaas are then givicea 3y 2 t¢ acssunt for flexisilicy
of tne valve ana theresy astanlisn the qualifying g Teveis for tne valve.
T™he resuiting qualification values were 1.13 g, 1.03 g, ang 1.34 3 in tne
snree orthogonal directions wnila the g loaes from final 2iging anaiysis
(ay tne NUS Corp) were 1.37 3, .30 3, and 1.39 g, respectively. digner
qualifying 3 loacs coula nave jeen astaglisneqa, 3ut the Jrocadure of
maximizing tnesa 3 lavels was stoppea sinca tne 212ing analysis results

were ilreagy axcaeded.

AL's analysis inclucea a calculaction for The Jonnet flange moment,
snicn 2xc2egec the ASHE zion Il Coge allowacia. I.ressas in tne vaiv2
4ua to tne actual piping nozzle loaas were also calculatag ang cetarmineg
%3 De aczsotavle.

1 oraer t3 sompiata Jur reviaw, we nave required nat Ine ipoiicant

jugtify wnac use of an amolification faczar of 2 =3 aecssunt F3r /alve
flaxigilicy 15 consarvative.
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28. ELECTRICAL INDICATOR VERTICAL EDGEWISE

The indicator (Model No. Type 180 OC) was suppl iec oy Generali
Zlectric. [t measures 6.33H x 6.044 x 2.294L n. ana weigns 18 oz. [t is
mountad on main contrnl ooard 1PMO7J wnich is located in the auxiiiary
ouilding at an elevation of 546 ft. The referenced qualification document
is: wWyle Test Report No. 43493-1 of April 12, 1977. Only seismic loaas
are considered in the qualification.

This aquipment was qualifiea througn test. First the required
g-levels for its location was cotainea from an analysis performeg on tne

panel (1PMQ7J). Tnis was 1.4 g in eacn of tne three directions. A two

percant damping was used in the analysis. 3otn the laporatory ang fielo
mountings were standare mounting nardware for instrument on panel.
lesonance searsn performed in tne rainge of | t3 33 #z dia not ingicata any
in this range. The gqualification was performed with psauco pi-axial single
frequency sine ceat tast at 1/2 octave interval ana witn maximum Deat
axcitation of 3 g in eacn direction. The criteria of 3 Q3€ anc one S32
leve! tast requirement was satisfiea.

The tast was adequata. The functicnaoility was verified.
3aseq on our review of the qualificatiaon documents ang cosarvation of

tne field installation, this instrument is idequatley qualified for tne
prescribed loaging.

4]



29. TRANSMATION CURRENT RCLAYS

T™e realys ' quipment No. IFS-¢@21, 23; “odel do. 210A) are sugpliec
3y Transmation [nc. [t was (IF3-JCO21)-mountag’an sane! PLI14JA locatag in
sna suxtifary suilaing at an alavatisn 37 367 ft. Tis {zam »eigning 2100ut
1.5 los nag 2 20x type icperinca with wproximata dimension of
1x3 x5 in. [t was mountaa #imh é=1/2 in. 3 - 32 pan neag iren macnhine
screws. The refarencea document for qualification is 4cton No. 11483 of
Agril 3, 1975. Seismic loads are consider=q in the gualification.

This aguicment 7ad seen Jualified zasag :in its simtiarity 23 raiay
docel (220A). “oiel .2A was tastad. The lagoractgry mounting ~4s the same
1s tme fielg. A resonance saarcn in 2acn of T3 axis witn 2 sine sweep OF
3.3 3 magnituce inaicataq tne following resonant frequecias in tne ~ange of
3.5 ta 3§ 4z2: o

Ni:none 3eiow 35 H2; np:3, 1§ 427 YVinone

snere n, is normal to tne 3 x § facan, 1s normal to the § x 3 face

ana v is ncrmal to the atrer 3 x 3 faca ang per3enaicular to Ny ang

. The subsaguent qualification tasts w~ere single axis, singie
fraquency sine dwell with 2n ingut of 3 g. This tast «as repeataq ac
frequencies of 3, 11, 14, 18, 138 19 ina 26 mz in 2acy oriantation. ZIacn
#as of 30 saccngs duration.

The worst of the two sanel aczalerations it {asTrument lccations wers
Ny =233 0 2.5 g ana ¥ = 1.0 3. Single axis, singia frequency
tast is acequate for this itam. The numoer Jf tasts Jer'ormed are agequacta
t3 meet echranical aging critaria

3asag an our Josarvation of the fiaia :ns:aii.s:'?cn ing ‘eviaw 37 Ina
sualification gocuments the Transmation current ~2iiys ire igequataly
quaiifiag for the prescritea lcaging.
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30. AROSEMOUNT TEMPERATURE ODETECTOR ASSEMALY

This eouizment (10 of them, wnich have the pnysical appearance of a
short [approximately 10 in.) length of 3/4 in, diameter pipe witn 2
glectrical connection head at one end. These assambliies are usad #ith two
types of mounting. One type threads directly into a threadea pipe nipple,
the other type is wall mounted using an angle dracket wnich attacnes to the
wall witn two /4 in, diameter 00lts. The tamperature detect °s were
manufacturea Dy Rosemount [nc. (Orawing Numoers H34143-323 ang
434149-3205). This equipment was qualifiea for saismic plus nyarodynamic
loaging 3y tasting performed Dy Rosemount, documentad dy repart MNo. 1Q7&1s.

Tasts for the temperiature detactors were pertormeq for tne more
flaxiole wail mountad design. The tests consisteq of resonance searcn from
1 to 35 Az and pseudo biaxial sine aweli i1t resonance frequencies. e
natural frequencies in 2ach direccion were getarmised co de:

=3/v 7.4, 24 Hz.
F3/¢ {rotated 180°7) 7.6, 11, 25 Hz.
Ss/v 7.7, 24 Hz.

The psaudgo oiaxial sine awell tests wera performed i a 4.3 g fnput
level af 30 saconds duration. The required accaleration leveis in eacn
girection are #1: 2.3 3, #2: 1.7 g, V: 2.9 g. Qperapility was demonsTratag
sefare, auring, ang aftar tne sine awell tests. rowever, i smail fracture
with slignt permanent deformation of the wall supgort Jrackst #as sustaineq
during tne tasts., Tre Jracxet was still capable of supporting the sensor
assemoly. Rosamount redesigned tne wall Drackat ~ith a_g.a_i*ﬂonal_ar}_c_mq.
The redesigned Jrackets were suopliea for Iimmer. The tamperature getacior
issamo iy ~ith the redesigned dracxat is 2eing ~equalifieg oy tasting. ™he

applicant nas agreed to suomi® the requaiificaticn regort for reviaw.

-
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3asad on the fielad inscection of tne Fosemount tamperature cetacIior
1s3am0ly ang a reviaw of its qualification regort, tnis ilam 15 3daquataly
qualifiaa for saismic lodaing sencing satisfactary review of 115 new
requaliificaction regort. " .
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31. ATKUMATIC DELUGE SOLENQID VALVE

These | 1/2 in. solenoid valves (8 of tnem) were manufactured Jy
Atxomatic Valve Co. witn mode! Mumoer 5700-GX. Thesa are a portion of the
stancdy gas treatment systams located at elavacions 333 ft 8 in. ana

545 ft 0 1n. of the reactor duildiny. Valves are attacned rigialy to an
angle iron frame work with 2.2 incn U-d0its. These were qualifiea for
seismic plus nydrodynamic loaaing oy test performed oy Gaynes Engineering
ang Testing Ladboratories, [nc. documented Dy regor® No. 73411,

The tests consisted of a resgnance s@arch and pseudo piaxial single
frequency sine dwell. No natural frequencies were founa oelow 33 R2. The
psaudo piaxial sine dwell tests were performed at the following frequencies

F8/v = 3, 10, 15, 21, 27, 31, 33 Hz.
ss/v = 3, 10, 'S, 23, 29, 33 Hz.

The duration of sach dwall taest was 50 seconas. The input axcitaticn
was 4.5 3 in tne norizontal direction and 3.0 g in the vertical direction.
Operanility of the valve was demonstratag defore, during, and aftar the
sine dwel] tests. T™e requirea ZFA levels are N-5 0.36 g, 2+ Q.42 3,
vertical 0.75 g. The tas\ values greatly exceed tne required values.

3ased on the fiela inspection ana a review of its qualification
regort, the Atkomatic Solenoid valve is agequataly gualifiee for saismic

loaaing.
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32. SGTS JOLING FAN

There are two 200 (M, 1150 M fanemgtor assamelies. Tnesa
assamolies are mountad on the $3TS qufpment *iing 4t alevacions
345 ft 0 in. ang 333 ft 4 in. of tne reacsar Jui.ting., The fars were
nanufacturea 3y 3uffalo Forge Ca. wicn mocal Ne. 32 vwiume fan. The fan
A4S 4 One norsasower sestingnouse mocar it frame ‘0. 1437. The fanemetor
assamolies were qualified for seismic plus ayeroaynamic lgading 2y analysis
serformeg oy 3uffalo Forge Co. documentaq 2y recort NO. SA-A.4007.

e saismic analysis #as pertarmeq .sing tne stacic aquivalent
netod. The lowast naturai fraguency #4as Jatamineq tQ e 73 az for the
fan rotar. The fan was analyzeg for 1 3 iccaiaration igaging 1n ail ;iree
airections. T.e fan motor was anaiyzsg for tne f2llowing accaleracicn
lavels, N=$ 2.2 g, 24 3.4 3, vert 3.2 3. 3tressas for e eritical
lacations were detamineg to 2@ as fallows:

(pst) (3s1)

cale. Al low.

Zlament Stress 3iress

Fan: 3Sat Screw Snear 738 3,7C0

Shart Sheir 242 17,300

Tansile 433 23,300

3earing 3olts: Zamo. W7 27,3C0
Mator: 3/18 in. Mounting

30ltcs: Shear 1040 13,385

Tensila 2140 25,334

Shart =mo. 2833 _se

The calculatad notar rotar ceflacticn was J.00083 incnes comoared 3
an 1llowanle of J.013 incnes.

Currently tne fin-motor assamoly 13 mountag using 4 Jreloacec sgrings
to act as a vioration isglation mounting, This fs 3 de ~e0iacaq #7%a 2

r1gid mounting. [n or3er tJ justify the axis.ing 1 3 analysis of e fain,



tne new mounting must oe rigid enough sucn tnat the lowest natural \
frequency De above 50 #z. Otnerwise, tne current static analysis must de |
scaled up to account for dynamic amplification. /

On tne inlet sige of tne fan is 2 motor operated ic~lation damper.
Support of this equipment for seismic appears to De questionaple. Saismic
qualification of this piece of equipment is requestad.

3ased an the fie!d inspection ana a review of qualification regorts,
the z00ling fan is qualified for sefsmic 1oaging penaing satisfactory
resolution of tne apDove cancarns.
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