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NSS35-5
NS35-0

Title

jarety Reljef valve

MS[V Actuator

Wydraulic Control nit
Level Switen

Stanaby Liquig Control Pump
Pressure Switan

Pressyre [ndicator

Spent Fugl Storage Racks
ew Fuel Storage Racks

Reactor Core Cooling 3encn 3¢ars

Jower Range seutron Monitoring Capinet

(113-P208)

CIC Instrument Pznel A

Flow ingicator Switen (238)
Axiliary Panel Relay

3ailay Alarm

480V Motor (Controi (anter
RICCA Pumps

SGTS Zguipment Trains

A3C 4 Zxpansion Tanks

emote Shutdown Pzneis

Gravity Snutter [solation Damper
Qppcsea 3lade 3alancing Jamper
utterfly [solation Damper

10 In. 3looe valve



iP-10
3CP.l1
3P-12
3CP-13
3P4
3CP-13
3CP-18
3p-17

z/i; 1 In, W@liaf valye

i/8 In. 4, Glcoe /alve

0 In. A0, 3lcoe 'lal‘/e

Slaczrical Ingicatar Jertical Idgewise
Transmation Current Relays

Jjgsamont Temperature Jetactor igsemoly
atxomatic Deluge Solancia /alve

STS (oling Fan



1. SAFETY RELIEF VALVE

the SRV is furnisned oy tne Crosdy Valve and Gage Co. ana nas oce |
NO. BARX1OXHP-3P. [t is gualified Dy analysis descriped in GE
ocuments 22A6339-2246542, Movemoer 21, 1380 and by Wyle Laps. Report
No. 43445-2, January 12, 1977, The valve is supject to seismic and
nyarogynamic loads.

The valve was qualified by both test and analysis. Ouring tasts, 1t
%as attacned %o a rigid test fixture. [t was 2 single axis sine sweep test
+3 identify resonancas. Natural frequency of 21 HZ in tne lateral
iirection was igentified. [t was, then, subjected to oiaxial rangom motion
consisting of frequencies from 1 0 40 #z. Ouring tne random motion Tests,
-ne inlet and outlat flanges were loaces o 300,000 and 500,000 in-lo,
respectively. Functicnality and structural intagrity were verifiag and no
leakage w~as detected. The TRS envelopes the Ayle Laos' genericC RRS, wnicn
is not actually limmer icaging situation, dut consarvative.

The valve and actuator were incluged in GE's analysis of tnhe main
2am and aiscnarge piping. The analysis was serformeg using a finite

w
oy

alement response spectrum method T2 getarmine stresses in the piping ane
-smponents. Ths SAP anag ANSIT computer programs were used in tne
analysis. ne flinga moments were -alculates ang foung 0 de 1&ss than
ASVE Section [Il Coge allowaples. As part of tne analysis, the maximum
;1lve response iccelerations were getermined o oe 4.33 g lateral anc

2.22 3 vertical, #nicn lig witnin tne TRS o wyle's tasts for all
frequencies apcve & 42, The resgnance s&arcn 213 n0% 2x:2nG teyona 40 nZ,

sut ne TRS aces anvelope the RRS in that reglon.

3asad upon aur apsarvaticn of the £ialag installation ang review of the
test ang analysis reperts, the 3AV 1s acequately qualifieg for tne
orescriced loads.



2. MAS17 ACTUATOR

The MSIJ is suppliea 3y ockwel) [nternaticnal Flow Zontrol Jivision
and nas dodel No. 24 x 20 x 24 Fig. 1812 MMNTY. [t 1s qualifiag in the 3E
jocuments “Final Tast 2scrt Seismic Jualification Tast For ockweil
danufactyring 24-in, AS1V ~tyater,” iolume [, May 1978, 2ng “Main Staam
>iping ana Iquioment .oags," 32 Jocuments 22A633%-2286342, Novemoer 18&.
The valve is supject t3 saismic anc nydredynamic idoads.

The valve actuator was Jualifieg oy test. [t was mounted rigialy on a

137 zast Fixture. A 5in@ swees ~es3nance $2arcn ~as perTormes “rom

t3 30 42z at 3.5 g. Natural frequencies in tne 7.3 t3 12 <2 range were
lgentifiad for tne aCTuator 1n tne spen ang clicsag positians. The actuacor
(a5 supiactea to sine dwell t2sts at the resonant frequencies «with 1.06 g

t , 1.43 g longituainal, ang 2.0 g vertical and t3 3 4 3 fragility
tast 1n tne norizontal dirsction. The actuator ~as also tasted ~ith gual
ix 13 rangom input in 2 planes. The resulting TRS 2xtends to 34 4Z and

anveiopes 3E's xS, wnicn envelopes tne response sEecTha at tne 4all
location next %3 tne MSIV.

Wring the fragility tast, tne actuater columns yielcea sligntly. AT
some Time auring :2sts, wna 3lignment slate aogarently Sent Sut did net
ntarfare ' Ine closing speraticn of ne valve. The safaty functicn of
sne valve 15 T3 close during or after s2ismic inc nydrogynamic avents.

*he valve itsalf was jualifiag oy anaiysis perfarmeg Dy G2. A finita
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m 31ging ysing tne responsa spestrum
netnee ~as 1one. Cutaff frequencies of 3 fsr seismic ang 80 42 for
sycrsaynamic loads were useg and directicnal ang nocal compinations were
nage 3y 3SRS3. The SAP anc ANSI7 comgutar programs were amployes in the

anaiysis.
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The MSIV ang actuator were contained in 32’5 finite alement mocel.
Tne valve 2nd stresses and donnet £1ange moment were caiculated ana
setarmined to oe less tnan ASME Section II[ Coage allowabies.

Since no gifficulties nave oeen jgentifieg, this valve is consigered
to De agequately qualified.



3. AYURAULIC DNTROL uNiT

Ayaraulic Control JAit (Zquioment No. C11-0001; Mocel Me. 731E3QCGH)
<a$ supplied 3y G@nerai flectric. IS is 1 mogule of nygrauiic, 2ieciric
1nG Ineumatic 24rts 0 operata a CRJ ing measuysres 2dcut 224 z 180 x
1024 in. [ 1s locataq in tne reactisr suilaing it an 2izvation of 346 ft.
The fiaia mounting consistag of 4-1/2 in. oolzs. The gqualification
iocuments refarreg are: wyl2 No. 33340 of August 28, 1873 ana GZ383HAG3
of Fagruary 13, 1373. Seismic as well 3s aydraaynamic lcags are consicerad
in the gqualification,

This itam was gqualifiag tnrougn test ianc analysis soth. Analgses sere
sargrmed 50 cetarmine correiatinn detwesen anaiytical ang test natural
fesmuencies ana calculate stressas for tnree different sugport
-onfigurations. The gyanmic analysis consistag of 10 Jeam finiza 21sments
nocel witn response specTrum input. Une percent damping ~as used in tne
inalysis. SRSS method was ysed to comdine the nocal responses for tne
rasylt. The allowacie stress in the crackaet ang frame 15 excaeged in ail
saree supoors configuritions. Owever, tne leam arringement, whicA is tne
Zimmer configuration, yialds the Towest (32111 nigner tnan alliowanisa)
siressas.

a7le LaDeriTrsy pertirmed tne Iymamic tasting on tae ynis. The
laporatary mounting ~&s tne same 23S fie r
saaren %35T witn an input level of 3.3 to 1.2 ¢ in the range of

t 3ilowing resdnancas ~ere 1ngicatad:

- B

-

§/5:2, 4.2, 7.75; 12.3; £/8:2.75, 3, 8.3, 14; v:10, 38, 41, 48.3.

rvo 0BE anc sne S5 lavel single axis, multifrequency ranccm 1noutl 12s1ts
cera serfarmed. Thesa t2sts were Jone in 2ach of ine tnree axas. Test
ssectri sere generitad, Agitional sine Jeact TasIS (8 To 25 asciliations
ser naat) wizn input g-levels of §/S = 3 g; /3 = 3.0 ¢ ana 7.0 §;

{ = 3.3 g were done. Tne 73llowing questicns were raiseg witn resgect ©
the tast ang/or tne inalysis.



The TRS @ig not anvelope tne 3RS pelow 2 CpS. The unit has
natural frequencies in tnat region,

dnly single axis tasts were performed.
Only two QBE and one $SE level tests were performed.

zyen in tne lignt of over stressad condition from the analysis,
no strain gauges were nountad anywnere on tne unit.

The applicant regoonse L0 tnese concarns were:

1.

That the piotted TaS's dia not envelope tne plottec RRS's.
owever, tnese ARS's were anvelop of generic ARS's (for plants
ana levels). Tne aoplicant d1g produce 7immer-unigue RR3'S wnicn
ingeed snowed tneir snvelopment Dy TRS'S.

Assuming tnat coupl ing petween norizontal anad vertical does
axist, it isonly necessary to increase tne single axis RS 0¥
some factor. A -omoarision of spectra snow snat the TRS nas a
ratio of 1.3 (icwer frequancy range) and tygically more than 3
syer the limmer Jlant-unicue I35 at tne significatns frequencies
of tne ACY. Ths -3jculatea mocal sarticipation f3cs9rs from tne
£ analysis (even thouq of sligntiy gifferent zonfiguration out
~amparipi2) 3nN0w Juite low cross coupling values in tne low
frequency range. For 2n input g~avel of atout 1.8 g, as is
requirea for tne 2 A2 segonance point, tne acoed 3-lcacing due =2
cross coupling wouid 2@ agout 0.3 @, thus at 2 Az tne TRS would
nave to envelope 2.1 3. The actual TRS value at 2 Az is 2.7 gor
1.1 times tne RRAS vaiue plus Cross coupling. The apol icant
furtner stated tnat a review of tne mocal sarcicipation factors
calculateq for otner resonance regions snowed tnat all ather
resonNances wers sgequataly enveloped By tne TRS aven wnen tne
cross coupling values ara factored in.

o



1,  [a tne lignt tnat tnis requirement 1S for mecnanical aging tne
apol icant responced that the f31lowing T2sts wers perrormec:

a. One at 30% of full level,
- two 2t 1C0% of full lavel, ang
£s snree at 100% of full leye) witn superimposed sine Deats.

Zacn t2st duraticn was 43 saconas. Csnsequently tne aging was 2ncugn
sefare tne 3IE tast. !
d, 'n respOnse T3 tne Qvarsiress zangizicn, the apoiilcant pointag

s tne following:

i. The responsa specTum ytilized 17 tne analysis was
significantly nigner than the slant ynigue RRS at the
astaplisneg resgnance fraguencias,

3. The analysis Jsés a amping salye of 13, This 1s 3
=ansarvative assumption ang tne actual vzlye of tne gamping

i3 zensral’y nigner, anc

-=. specially, suring tne tast oy wyi@ Lageratory, tne ACJ was
supjectaa ta 2 TRS wnicn was significatn’y nigner tan the
135, tna 3srim sequence ~as ,ari¥i2q ing no anysical zamage

acoyred

vewwi Swe

3asag 3n gur sosarvation of tne £ial3 installation, tne reviaw of tne
syaiificasion =eoQrts anc tne applicant's ~esponsa tne myagraulic contral
Jnis is agequataiy gualifieg for tne grescriced lsagings for limmer-plant.

(e



4, LZVEL SWITCH

Level switch (Equipment NO. :1!-&913; Mogel No. 5.0-751) was supplied
oy Magnetrol. [t nad &n approximate physical dimension of 26.5 in. nign
and 3.5 in, in gizmeter. [t is located in the reacter oullcing at an
alevation of 334 ft 2 in, The 2quipment nas pipe connection ang s
attacned to an angle iron with 2 J-00lt. Tne angle ircn is attacned to 2
channel ang the channel in turn D€1ng attacned to walls at its ends. Tne
referenced qualification report 1s: 0Ogaen Tech. Lab. No. F-73436 of August
1973. Seismic and nydrodynamic loads are considered for tne gqualification.

This item was qualified tnrougn test. The t2st mounting ~as on a
sipe. [t was then supjected to a rescnsance searcn sine sweep test from
4 to 1000 Az witn an input level of 0.3 g. No natural freguency was
detactad oelow 75 H2. suosequently, sinale axis, single frequency, sine
jwell tasts at 30 Hz witn input level of 3.0 g in tne sige to sice, 4.1 g
in the forwara %o sacxwarg, 9.3 g in tne vertical girection ang 3 awell of
15 secongs were serformed. The requirad g level in tnis range are
$/5:1.3 g; F/8:1.3 g, V:2.0 g (PA). contact cnattar ~as monitorec curing
sne resgnance searsn and enduranca tests. NoO contact cnattar in excess of
1.G x 109 sec. was detected (small cnatter of no consaquence).
ctisnality ~as also verifieg, [0 resaonse 0 27 quession apout 3 JUBE
ang one 53 leval taests, tne 3pplicant statec tnat tners were sutficiant
aumoer a2f nign 3-l2vel t&sts TO account for a total time 1n 2xcess cof tne
requirad.

3ased on our cbservation of tne fi2la installation, review of tne
qualification repert and the slarifications srovided 2y tne applicant, tne
Tevel switen is adequteiy gqualifies for tne prescirded loaas.

~4



jo STANDSY LIQUID DXNTROL PumP
‘A, The 2umo
| ———————

*ne SLC Jumd [ ZIauisment 0. -31-C3CA/3; Mogel Mo. X3TO-&0) is
Joplied 3y Jion ump Zmgany. This positise 113placament sump #itn
ssaraximata ¢ imensions 3F 22 1724 x 17 3744 x 40 3/3'. 2ng weigning aoocut
1350 1os is locatad in tne reacor suilaing it an ajavation of
57 £+ 5 in. The sump is Mountas an 341as with 4-3/3 in. diametsr 2d0lts
ang tne s<iad is attached to i pecastal witn 7.3/4 10, siameter 20lts, The

v

~afsrancaa gualirication rasort far Iais aquigment is “Unicn Pumo
*3. (430-'6 iev, 2) of 2-2-77." rydroaynamic ang s@ismic l0ags are

consigereg 1n tne Juaiificasica,

Seismic qualificazian of tne sume fiyig ena aligning pins, JumD
acunting 301ts and foungation 00its 1S done Mrougn analysis. Since tne
hatural freguency af tne system is founa to de in tne IPA range ( 50 #2),
an squivaiant static analysis is performed. The P4 /3lues Torm new
saecwr: =amoinations for tne T-juencher model are uysad. The specwra are
-cmoined using 20salute sum metnod. Tne calculatag stresses in tne pumo
nounting solts, fluig aligning pins (sowel pins, cylincer tTie stuags) are
salaw tme messective allowanles. The ceflacton of Ine jump with resgect 3

ne 70%2r 1§ Jussifiagly cansgicered negiigidie anc wiil NCT imatr SOupling

ot

setn@en tne MOtOr ina sump. The foungation 30its are judgea tTo d&

aonecrizical (due :3 tne pastern, D01t size ang numoer of solts). Noz2'e

1333 3r2 413010 Sne vencor 2:1i0wad ids.

“owever, tne fielg inspacticn ingicatag tnat tne relisf vaive 1ine
serween =ne suction ang discnarge lines of tne Jump was suboortad dy 3 vary
lsesely nung strip. This line apceareaq very flexisle ang couid de a
sotantial oreslem during dynamic avents. A satisTaciory resaonse from tne

"ipolicant 15 neeged as t2 tne gualification of tnis part.



8. The Mator

This unit (EQuipmeﬁt Ne. C41-0001A/18, Mou2l No. SK324AN2900) is
supplieqa by eneral Electric Company. This 1s'a1so ~ounted on /4 in.
thick skia witn 4-1/2 in, diameter nolts ana tne s<ig is attacned to
nedestal witn 7-3/4 in. diameter nolts. Tne referenced quaiification
report is: “Approved Engineering Test Labs (34X0-56938) agated 1-28-77".
The loags consiger=2d Jre seismic and nydrodynamic.

The motor has oeen qualified througn test. The test mounting is
similar to the fiald mounting. [fhe Tast 1s 2 si-axial, single frequency
sine dwell at 33 nz. The 1nput g-level for tne tast is 2.0 g in eacn of
rne horizontal direction in conjunction witn a 2.0 g in the vertical
jirection., These tasts are performed during operating and non-gperating
node with no functional impairment during ang after the test. Jne UBE ana
four SSE level tasts are performeg. Since the resonance search Jetween
10 to 30 4z ¢ie nut indicate any resonant freguency 1n this range this type
3f test 1s considerea agequata. The requirea input g-level (ZPA, sincea
rigig) is equal to/or oelow 0.33 g in eacn Jr the norizﬁntal direction and
0.35 g in tne vertical direction. The gamping values usad are one anc two

sercent for 08E and 5S¢ respectively.

ig inspection |
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notor (35K324AK2120) and qualification report (3K324A2960) mocel nos. A
3

ot
«
"
3
1] |

resoonse 2 ir similarity or otnerwise is needed.

3asag on observed field installations ana our review of tne analysis
ang/ar t2st gocumentation snis unit consisting of tne pump and motor 1S
agequataly qualified pending tne resolution of tne relief valve line Toi
tne sump and mocel numoer ciscregancy for the motor.






fielg installation, review of the

g8ased on our opservation of the
this

qualification reports and the clarifications proviced tne applicant,

equipment 1§ adequately qualified for tne prescriced loaaing.



7. 2RESIURE INDICATOR

Jressure [ngicazor [Iguipment do. I31-3002; Accel No. 7138 range of
30 in. of #g td 100 pst) ~as suppliag 2y coertsnaw. n1s roung jauga,
100Ut 5 in. in aiimetaer 1 ia. deep ina weizning apcroximataly 3 138, «as
aountad on sanel 422-°017 witn 3-1/4 ia, 20its. The aressur2 ingicator «as
agout 3 f= 5 in. fram tne sottom of tne panel. This sanel was locatag in
sne resczar ouilding at an 2iavation of 3475 f¢ 5 in, The refarencaq
qualification gocument was: TII Tasting L300 No. 4328 of Fepruary 7, 1973.
'5ags consigered in tne gualification were saismic 2lus nyarogynamic.

=n13 aguisment ~as qualifiag tnrougn generic tast. A resgnancs searsa
sine sweep) in tne range of 2 t3 200 A4z with an input iavei oF 2.4 3
indicatag zne f3llowing natural freguencias:

,38, 130 H4z; Y:ngne.

- i i
F/3:48

“
.
w
.
()
O
-
1

2]
-

'n resagnsa T2 tne Juesticn ot ‘reguencres notad in the SQRT Torm as:

Jnicn cne insIcument ~&35 meuntag for tne tast ang not of tne instrument
iesalf. The fielg mounting 21iminatag tnose fraguenci2s. It was tnen

subjectad T psauce oi-axial, single frequency sine awell t2sts. The 1nput

3 - - : -7 - 4 “‘.a "," : ) :
f 4.3 3 was 2091 12Q 2% an 2ngi@ oF 327 42' TO the acrizental axis naving 3
] 3 = = - -~ -
iwell 37 3 Mnutas mus, 23¢n of Tna samponent 2xcgsced tn2 recuires
-~m~ala - - . - \ -
1C22i8ration o7 o (Z24) in 2acn of the gireclion. o

=25t in =nis case is savisfactory (given s

ang 5/3:48 Az). Instrument speranility was monitored. In ‘zne generic
sasting on 23 jauges, <+ <racxacg ang leak2g 2t the 2ng of tne 3curdon Tuce.
The apolicant statad in response to i guestion in tnis regard tnat ine
sressure indicators usac in Limmer plant were of sucstantiaily improved
Jersian than tnesa tastag generically. The numoer of tasts, level ana tne
swell time were sufficient to account for five J8E 2na cne 332 Lavel tasts.

~



3ased on our ooservation of the fiela installation, review O tne

qualification report and the clarifications proviged dy the appl icant the
oressure indicator 1s agequately quaiified for tne prescriced loaas.




Tmis aquipment consists af 37 spent fuail stirige r3cks locatag in Ine
soent fuel storage sgo! of tne reactar suilaing: 32¢n racxk 2as 20 ssent
z,al agsemoly storage iscations arrangea in 2 rezzangular 2 2y 0 3rray.
Zagn rack 18 aporoximataiy 13 in. ~lCe X 27 in. long x 183 1n. zail, The
rack§ are supportad it Ine case Jimn 4-1.0 in. aiametar -layis tyce swing
1ts ang nave agrizontal seismic supoorts (2-1.0 in. aiametar 201ts) 3T
aporoximataly 111 incnes from tne Jasa. Thesa ricks wers manuyTtactured JY
mneral Zlactric Co. w#ith nogel No. 7625210. Saismic zualificacion of =nis
agyioment 3y $tatic analysis was serformead 3y zenera) IlacTric L0,

sacumentag in report dc. 16-1C.

“he natural frequencies of tne spent fuel storage ~3ck were getarmined
se 253.) #z sige to sige and frant T2 2&CK 3ing 277.3 Az vertical. These
«ere gatarmineg 2y nand calculations, assuming tne f,2] racx d0xes to 28 3
-lampee (boticm), R1nned (norizontai saismic supocrt) de2m «i=n a lengtn of
111 1ncnes. A static aguivalant anaiysis ~as, tnen, serformed usiang tne
104 values from tne roqu ired response spectri (Q.41 g S, 0.39 g, N=3, 2nC
0.52 § (ertical) . The maximum stress ~as datarmined L0 se 14,250 o8
ampared t2 an allowaola of 21,000 gsi., Tnis qaximum stress occurred at

A a resuylt of oqur review 3f %na2 anaissis resors, jeverai concsarns

2ismic Supports.

we

=ne fuel storage ricks agcove tne agrizantal
e flaxigility of the aorizonzal s21sMIC SUB2OTTS was 3130

neglectaa. 30t af <wnese are aoncansarvative: tneretore, Ne
naturil freguencias sacula se cetarmined sccounting for tness

items.

2) The static aquivaient analysis was serfcrmed using simpiified
mesncds w~nicn are net necassarily sonservative for all
locations. The analysis reguires 3 aore realistic aporoacn

¥



(uniformly lcaceg, cantilever Deam witn intermediate support).
Furtnher, tne static equivaient analysis is to oe justified on tne
pasis of new natural frequency calculations.

The analysis performed did not adequataly account for muitie
girection 2arthquake loaaings, particularly witn regard to the
support nolts. The analysis dig not adequately address comoined
snear and axial loadings of the support Dolts.

In order to complate our review a satisfactory resoonse,
acgressing the above concerns, is needed from tne applicant.

wn



This aquipment ccnsﬁs:s 3f aporoximately 20 new fyel storage racks
locatad in the new fuel storage saulz of tne redctor duilaing. Zacn rack
(35 2 raw of 10 new fuel storage lacations. Tne aimensicns of tne ~acxs
are 6.38 in. w1Ge 0¥ 71 in. long 5y 188 in. aign. Jertical ang agrizancal
supports of tne racks are srovizeg at the Dise. There are 2150 norizantal
supports near the tod. The norizontal suoport at tne dase is provided J¥
smoegments in tne vault flsor. Tne Jpper aorizental supoort cansists of
faur 1/2 in. dlameter solts. Tnesa racxs were manufactured JY¥ G@neral
stacoric 03. witn Model No. 7266 343 3003. 3Seismic syalification of tnis
aquipment 2y cynamic analysis w~as pertarmed oy wtacn cocument2g 1n refors

NO. C3E-02-148 gatag Jecamoer 1340,

=na analysis af tnea naw f,8) storage rick w~as sertormec using tne
-smputar <Cte wSTAROYNE". This cansistac of a tree < mensional Tinite
2lament mogel «~1%n 08 rasgOnsa specTrum input. Ffrom =nis anaiysis, tne
natural fregquencies af tne racxs w~ere getarmined 0 e 3.8 nz sige 2 sice,
15,1 4z front to dack, 2nd 56 Az vertical. The naximum comoineg 3ending
stress w~as calculatad to 3¢€ 12,392 281 wnicn 18 less tnan the allowaniz
ing arror was 4i3coversd wimh ne anaiysis.
1agenal 3122 draces ~as syerestimatag. In
iaguiry wne 3sgiicant statsad smat tais arror woulg nave 1istie affsct an
sne sutcame cf tne analysis. After reyiawing tne mOQe Snaces wnicn wouia
se af<actag 3y tnis arror, i= was agreed tnat tnis arror 2i@ nOT warrant

Tolshhhde! 3‘ 3q2-
' -l

3
-

s's.

3asag on tne ingaection af tne fi2lq instaliation ang d reyiaw OF
smeir analysis regort, € aew fuel storage racks are sgecuataly quaifiag

sap gaismic lcaaing.
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nger tne circumstanca tne fallowing two C2ncarns snoula 2e 2agressad.

1. How tne ovarsiressad congizionea as inaicatad from e inalysis

xas reliaveg, 2ang
gvars incagrizjlaoera:isnal srooiams 410

7803, now tne intagrity/operation of tnis
an 22 assur=d.

2. In tne lignt of InE 3
-ne recgrgers on A13-

sanch scard and tne <avicas mountag o" it ¢

In orger to completea our reyiew, satisfaciory resolutiogn a7 tne aDCve
-apncarns are reguirad pam tne 203l icCant.



11. POWER RANGE NEUTRON MONITOR CABINET (H13-P6U8)

The neutron menitor cadbinet is supplieg by General glectric and has
“cael No. 328X10S5TU. It 1s mounted t0 Q floor empoeddeq plate witn welas of
2 in, length at 12 in. intervals. It is qualifieg oy the Gt gocuments
‘ualification Test Report for Power Range Monitaring I[nstrumentation,”
23541893, Septemoer 25, 1372, ana “Power Range Monitoring Caoinet, Seismic
Qualification Test Report," August 26, 1975. The cabinet is subpject to
seismic loading.

This item was qualifiad on the dasis of tasts performed on & 5-day
<anfara 2 oanel. It is identical to tne limmer 508 sane . Juring tests,
*he =apinet was sacured to the floor of tne tanle witn 22 nolts and clames,
(nich makas tne limmer welded installation conservative. Accelercmeters
Jere attacned and transmissioilities recorceg. The major resonances in
sach directicn are: 8 Hz sige to sige, 19 Hz front to dack, and 26 r2

verti

al. The panei was single frequency sine dwell testeg at 0.7 g
norizontal ang 0.3 3 vertical at 2acn integer frequancy in the 1 to 33 Hz

o

range. The limmer requireg IPA's are Q.4 g nhorizontal anc 0.45 g
certical. GZauipment was monitoreg for false trips and improper operation
ina no ara0lems were zetactad., «hen tne test g levels were increasag to

ral faiiures sclurred. 4ith

4

et
¢

-
L

[T
L
0

.3 g norizontal ana 1.2 § ¢ 1, $av
nmegifications made 2 tne moaula restraint systam, JOwer supply plugs, card
s.uo00rt cage, ang door latgnes the cabinet was adle to meet tnese g levels.

jince tne capinet nis only one rescnanant fraguency in 2ach girection,
ing tne capinet sustained without failure lengtny sine aweli tasting at

; levels greatsr tnan or nearly egual to the required g levels, singla
frequency tasting is justified ang the caoinet 1s sufficiently qualified

for limmer reguirements.



12, CIC INSTRUMENT PAaNAL A

1270182TU) was suppli2a oy 3@neral Zlectric lompany. It cansists
sasic sanels of siz2s (30L x 43w x 3dd) ang (3CL x 724 x 357} 3Ju

'

-
resuiting in a (30L x 120W x 34H) sansi. They stang sice Jy siga Jut there
13 no saructuril connection setween tnem. [t is locatag in tne reactor
suilding at an alevation of 473 f2 5 in. [t is #elceg to tne floor with
ane-incn welag it twelve incnes intarval., Lasoratory mounting was tne same
1s the fiala mounting. The refarenc2g Jualification Jocument 15:
oumwes: aseareh nstituta, Project uo. J2-4056-001 of lNovemoer 7, 1980.
l21sM1¢ ang aydredynamic 10ags 4re cons'dered 1n tne gqualification. The
lpags ars comoineg is 310s0iute sum.

This sanel was jualifiec througn tasst. Mock ups of 48 In. 2ng 72 in.

sanel were z2stag Tar ®@neral Zlectric a4t SwAI. Resgnanca2 searcnes

3
(0 %0 100 #z) ingicatag the following natural frequencies.

Frequencias 1n naZ

42 inches 72 inches
85 3 i s bl ) o
i3 18 ngne 3 7
7 22 i8 13 none
73 A i3 13
77 S 32 23
24 39 3 30

37 38 73

82 71 23

39 3Q

n aggition, tne first torsion mcge of the <38 in. Janel was at 34 =2
Jnereas far tne 72 in. sanel it was at 2] =z. Sucsequetnly, 2 sotal of
swelve mulziaxis, muitifrequency t2sts ~itn rincom inputs, were serTsrmeqd.



Jut of tnese ten were of 03E (3 in. each orientation) and two of SSE (one
in 2acn orientation) levels. The input ZPA levels were §/5 = 2.48 g;
F/6 = 3.95gana vV = 5.6 g.

The multiaxis, multifrequency with random input tests are the
aporopriata tests. The input ZPA's are well aoove the requirea ZPA's of
$/S = 0.6 g; F/8 = 0.6 g and 1.02 g. Tnere were sufficient numoer of Q08E
and S3E level tests. TRS far one, two and tnree percent damping were
jenerata1 in eacn case. [n general, the TRS does not anve lope tne RARS in
tne range delow & A2. This is not significant since the equipment
fraquency 1s reasonanly removed from it., The acclercmeter locations were
satisfactory.

3asad on our observation of tne fialg installation, review of tne
gqualification reports, the CIC [nstrument Panel A is acequat2ly gualified
for the prescriced lcads.

"o
gl






14, AUXILIARY PANEL RELAY

The Auxiliary Panel Relay is suppl ied oy Qenerai fi2cwric and has
“ode] No. I2HFAS1A. It is mounted into a cutout in the facea of a pane!
Jsing four screws. [t is qualified oy a document entitleag *Qualification
Test Data," 0V13633137, Feourary 28, 1977, which is a compilation of GE
test gata, and tne report "Environmental Qualification of the Safety
Jelatea Instruments for LaSalle Nuclear Power Station, MCC Powers, Report
NO. 734-79.002 Rev. 1, Septemoer 3, 1973, The relay is supject to seismic
loading.

The relay was qualified by testing. In tne GE tests, the relay was
nonitored for cnatter while peing vibratea at 33, 7.3 g ana 11 g over tne
to 10 Az range in the tnree directions. No cnatter greatar than 10 msec
was detactad up to tnesa g levels.

In tasts descrioced in the MCC Powers report, the test mocule was dack
nountad in an instrument panel in tne uprignt position. Biaxial tests were
per<ormag in two perpendicular planes. A resonance searcn from 1 to 40 Hz
at 0.2 g was performed and no natural frequencies were igentified. The
Janel was subjectad to complax rancom input with 2 corresponging TRS that
t for very low frequencies. The ARS is & generic

°
spectrum tnat enveiopes tne spectra for all apoiicanie panels ia tne
n

ontinuity of CONTACtS ~as chedked ang Jutput r2sponse monitored. MO
aalfunctions occurred and tne tast mocule remained functicnal after Ine
t2sts. 3ince no prodlem has deen igentified, the relay is consigereg to de

adequa.2ly qualified,

23






There were no malfunctions igentified during tests.

In‘order to completa our review, we have raquestad that the app’ icant
perform an analysis to verify tnat the alarm would still function if .
Dack-enad restraint were removed during tests.



-

16. 480 ¢ 10TOR CONTROL CENTZR
Tne 480 ¥ Motar Cantral Caentar is proviged dy tne ITZ Imoerial
sarporation ana nas “ogel No. 36C0 Sertes. It is currently gquaiifiea dy

sna regort “Seismic wimstancasility 3f 3800 Sarias-Motor Contrel Canter,”

(TS mperial Carp., ‘ovemoer 23, 1373, out a requalification 13 planneg.
The capinet 1§ sudj2ct to saismic and nyeragynamic ioaas.

The motor control canter was originally qualifiea oy tasting. It was
atcacned to i snakar taole tnat proviced motion at @ 36° angl2 to the
aorizontal. Two vertical sactions sclzad togetner ang <3ntaining Jsvicas
Jere tastagd. Tne tactions wer2 t2sT2g 10 TWe serpencicuiar 2ianes ang
Jevicss were mMonitored. A resdnance séarch from | t3 12 A2 w~as pertormes
\na natural frequencies of 7 42 1n ane ol ine and 3 4z in the cinar were
isentified. Sinusoical dquration Tasts at frequencies “ram 1 T3 25 AZ were
1150 jerformeg is were random vigration T2sis witn canter fregquency set at
resonanca. ooNtact gnattar occurred 1n one gevice during sinusoical
tasts. The t2sts conductad thus far ignore Ine sossioilizy of aultimocal
rasoonsa aver tne 1 to 80 42 range 2ng were serformeg 2long only a single

axis at 3 T1me.

~smezy saficienciasg of tne driginal tasts, & retast sf the Cantral
“antar 3 3iannag., The retastiiag v111 3gain 2@ pertirmed 3n Two vertical
gcticns dJoltag togewier. Tne unit «111 se tastag for resgnancas ang ~111
se supjeczaa to 2iaxial multifreguency T2sSTsS ¢antaining input over ne
ge. InsTruments are T2 Je c3ntained in sne cacinet 2na
funesisnal zasapility 1s ©o 2@ menilgred during and afz2r t2sts. An 2R3
a 1t =nesa capinet lgcations at tne limmer plant

S
1§ %0 0@ axcseged oy the =S. This tast plan will a'lew for zroper

in arger 10 compiata Sur reviaw we raguire Ine appl icant t9 furaisn
tne completaa qualification tast regert On snis izem w~nen availapla.



17. R3CCA PUMPS

Tne RBCCA Pumps are provided by 8ingnam dillamette and have Model
No. 8X10X14 CAP. It is currently qualified by the report *Seismic Aalysis
of Bingnam 41llamette Co. 8X10X14 CAP Pump Serial wo. 14210325/8 am. Zimmer

Station I," van Gulik and Associates, Inc., Octooer 24, 1975, out is to oe
requalified. The RBCON Pump is subject to seismic ana hydrogynamic loags.

Qualification of tnis item was performed by analysis. In their
analysis, vVan Gulik ang Associates considered only seismic forcas for
dynamic loads and tne pump was determined to De adequate. aitn tne
introduction of tne T-guencner loads, the nozzle loads excaeag the
nanufacturer's current allowacle values. To assess wnetnher tne new nozzle
loads can safaiy He witnstood, dingnam #illamette #ill re-analyze the valve
t0 these l0ags and to the 2ppropriate response spectra, Sargent and wnay
cannot perform tnis analysis because the manufacturer wili not relz2ase
necessary information.

The new analysis is to use finite 2laments ana the response specirum
nethod. Stresses in all pump components are to oe calculatag with tne
current saismic ang nycrogymamic loags ang tne correspending nozzle loads

124

-

In order to compiata our review of this item, we require that tne

[
o
w0

icant furnish cne zsmpleted seismic gqualificatien regort wnen availanle.
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This aquipment consists oF WO steal frames ang 2ate soxas
12 ft long x 7 ft mign X 7 £+ wize soit2a td redcicr syilaing Figor, cne 3t

alavation 346 ft O in. and tne otner at e?evatﬁon 383 ¢ 6 {n. Tais «as
sanufacturea 3y ~merican Air Ziicar. [t was qualifiag ror saismic 2lus

aysrodynamic 104acs 3y anal 1ysis performag 3y American Air Filtar CO.
doc.ment2d 2y report NO. pe3.511 2atea May 23, 1974.

e analysis ~as performed .sing tne comuuter coces, [CES STRuGL L,
JYNAL. FLAX, JYSTRESS, ang STRESS. The natural frequencias, ang moce
snapes sere Jetarmineg using tne =amoutar coges JYNAL and FLAX. The
nazural freguencigs 1n tneé side 2 5132 3irection ~eére cetarminecd 10 o8

4.5 4z, 31.3 #z, anc 0.4 2. lasoonsa specTrum analysis ~as performed 1n
-na sige to sige girection ysing tne requireg resgonsa soectrum. A static
analssis ~as Jerformed in tne gtner airections using tne apgropriate P
salues. Static anaiyses were also persarmeg for gressure 2na gravity
loaging. Tnesa w~ere performeq using ne camputar zoge [CES STRUCL il. A
708t Proc2ssor program QYSTRESS was usag tJ ccmoine memoer ang-forces for
sne giffarant required 102g compinations. TIESST was usag tTO comouce
-emper $iressas ind compare them IJ tne steass allcwanles. The following

% -2 )

apsziz3a] $TU2SS CeSUILS were aptained.
Stress Al low.
Zlament Ratio Ratio
——
tempar 1, Load Songivien 2 ( J8E ) 2.20Q e
vemper 3, .L.2ad Bngiticn 2 (J8E) 3.33 1.0
wemger 3, Loac congition | (QBE) 3.9 1.0
vemoer 1, Lsag Csngition (S38) 1.29 1.31
Memper 3, Load Csnaitien § (33€) 1.22 1.31
Yemper 3, L0ac Lnait n3 (33 1.25 1.31
Stress Calc, Stress:
Ratio OBz ~Or<ing
1low. Stress
Jasag on the fiala coservaticn ing 2 revidw af its seismic
aqualificatien regors, tne $GTS 2quigment train 1§ agequataly gualifieg for

gaismic loacing.

"
w



19, RBCCA SXPANSION TANKS

This equipment consists of two norizontal cylingrical tanks 60 incnes
in diameter by 144 in, long locatad in the readtor puilding at
alevation 593 ft 6 in. These are supported on Twd gussat saccle supports
soltzea to the floor witn 8-1.0 in, diameter 00lts. Tanks were manutactured
oy 3isnopric Co., Orawing No. JPA-74=1 Rev. 2. Thesa were qualified for
seismic plus nydrodynamic loaas 2y analysis performed Dy Sargent and lunay
Engineers aocumented in EMD File No. Q225374. .

The analysis ~as performed using tne suatic coefficient metnod.
Natural frequencies were calculated in tnree 1irections using closed form
nand solution tacanigues. These are 32.7 Hz side to side, 13.9 HZ axial,
55 4z vertical. Since tne tank was founa to o8 rigia in all out tne axial
dgirection, IPA accaleration values were useag in tne sige to sige anag
sertical girections. Seismic acceleration from tne required response
spectra at 14,7 Hz ~as usad to calculats the force in the axial direction.
static analysis using pressure, gravity, and nozzle 1cags were also
serformed. Stresses from these (seismic, hydrodynamic, cperating, gravity)
10ag comoinations were evaluatag at nozzles, tank supports, and the snell.

Jesults at critical locations are:

e, Allow.

Slement Stress Stress

1. Supports (Max. Stress; 11.0 ksi 20.3 «s1i

2. Mozzles (3 in. Scnea. 40} - Max 13.8 ks 20.6 x§1
Jtress

3. Sadale welds 2.1 xsi 20.6 «s1

4. Snell (At Support) 30.3 kst 30.8 31

3asad on the field inspection and & review Of their saismic
qualification report, tne RSCCA expansion tanks are adequately gqualified

for seismic loading.

i~
€W



20. 2EM0TT SAUTDOWN PANELS

iemota Snutdown Paneis 1A, 13 (Zguipment No. 1PL37CA/3, Mogel No. N/Aj
was supplizg 2y it Zlectric Contrel, inc. It:is 2 rec:anguiar metal
¢ ao0ut 18CC los. it is

s
s1pi2nt of aimensions 3CH x 30W x 200 in. 2nc ~e':n
f 345 7t (JA) ana

locatad in tne auxiliary cuilaing at 2iavations 9
325 fe. 7 in. (J8). The fielc mounting consists of fiilat weig on

12 inches cantars in tne frent and dack. Tne qualification gocument
raferred 15: Wyla LaD. Report No. 43481-1 of 3-13-13877. Seismic 1oag is
considered in tne qualificatian,

This 7anel w~as quaiifiag tnrougn tast. ine weid was anaiyseg for
strengta ang foung TO Je 3geduaie. {n lapoartory mounting it nag i2-1/2 in

13 grage 3 solts. The tasts on tne panei were nultiaxes, multifreguency
«itn simultanecus snase incsnerent norizental ang vertical inputs. Tne
~asts were oF 10 saconas durition at freguency sancwidins spaced one-inirg
sctave apart over the ringe of 1 to 40 Az. The ampiituce of 2acn ong=-tnira
sctave fregquency ~as idependently aajustad in 2acn axis till the TRS
sznveligped =ne 3RS. 3 3ne 2arcent ang 4 TWC 2ercent Jamping were used for

J3E anag SSE respectivaiy. ne sanels were attached T0 the test tagie in

“ne sige-zod-3ide/vert-zal grientation for the intial saquenca ofF t2sts ana

g wers #o03azas 0 z2gr23s in tha agrizenial 3iane Tor tne
fponcetg=3ack/vertic 25T sri2ntatian mars sére Tive JBL 3ang 3ne 338
lave] =2sts in 2ach cest ariantation for eacn 2anei (ia ang 18). Six

iccalerometars ware Mountag On 23CH panel tJ recorg response. dJn 2acCn of
a

" e - - . - - - - - % " 3} - - - *
neis, 3ne swita ALY IT Ve Ly/p8s ~er2 agnisgreq. nay ware.

iacresantative Ca 2anel on 2anel

_ Slacori12al ysvica L&A 1PL37.3
Ilectro Switen Series 40 1237A3034 132714SS09
-ener:l Zlacwric 33M sangswitan 1212AS302A uEIZASCO:B
®neral Zlectric S3-1 ~anaswitcn (E31A3Q713 1€31ASJ7C8
aneral Ilecoric R2%4 Swit:m 1821CSQ1 1A 1321CS01 18
utler =ammer 1025QT Switen 182 1CS012A 1321CS0 128



These d1d not reveal any contact chatter during the test. Gneral £lectric
No. 180 Vertical Indicator and Transmation §10TS Signal Converter were
nounted during the test out not monitored for electrical function.
Qualification of tne No. 130 Indicator is documentad in dyle Lap. Test
eport 43493-1 of April 12, 1977. The first was a resonance search (sine
sweep) with a 0.2 g input. Next test was a pseudo-oiaxial, sine deats of
over 3 g (4.97 pseudo biaxial) in horizontal ang vertical direction
component input at 1/2 octaves from 1-33 2. .They were monitored and no
nalfunction cetected. Transmation 310TS Signal Converter is similar to
510T wnich was testad and documented in Acton Environmental Testing

leport 11483. The test was single axis, singie frequency sine awell of

30 secongs duration at 1, 2, 4, 8, 10, 20, 35 Az in F/B and vertical and 8,
i1, 14, 18, 18, 19, 26 Hz side-to-sige. The s snal converter was monitored
and no maifunction cccured.

The analysis for strength is agequate. The TRS from tne tast or the
sanels avelopes tne RRS completely cut dees not evelope SSI-RRS delow 4 H<
range. Tnis is accaptaoie as tnere 1s not any system frequency in that
vicinity. The fuctionality of itams mountad on these panels w~ers verified,

However, the tast performad oy Wwyle Lapcratory ancg documentec in

renart NO. <3483-1 inclucea a time relay (I[tam <) 2na a L and N recorger
ltem ). These twO pis2ces were reportag To nave experienceg structural
ana/ar alectrical propiems during tne test. Tne ¢criticality of the
zargs to tne seismic qualification of these pieces were left
for CGAE. A question was asked of tne applicant, guring the
JQRT-5ite=visit, wnetner any of thesa 2quicment (item 4, itam g) were
l2g a3t 2immer? [f ther2 were any, NOw were tney sualitieg? The

H

satad tnat tne answers td tnese guastions would De proviceg at 2

3ased on our observation of tne fiela instailation and reviaw of tne
qualification reports this itam 1s acequataely qualified for the prescrived
l0aaing, penaing satisfactory resolution of tne issues mentigned in the
oreceaing paragrapn.



This aquipment consists of 23 gravity actuataa cuct work isglation
1ampers. Tney vary in siza from 23 inches By 18 incnes t3 30 inches oy

310 inches ~itn aimer intarnal or axtarnal csuntar daiancas. These ars
flanga soltad to tne duct work ~13tn 3/3 in, diametar 20its on six incn
cantars. Tnesa rectangulir sackaraf:t gampgers wer2 manuractured 0y Air
3alanca [nc. This aquipment 1s locatad in the auxiliary ouilding at
various alevations from 325 f2 7 in. to 331 ft 7 in. These were Jualifieg
far saismic loading 3y Sotn t@sting ang analysis. Tne t2sting was
serfarmec 3y Air 3alanc2 nc., accumentad Jy refers NO. 131013 gatae
0-20-75 ang Adl-)16 3atac 10-20-73. The anaiysis was 2ertarmed oy Sargent
ing .4nady 3ngineers gocumentas 3y M0 File wo. 4d7

’
]

A m250nant $23rgn T2sT 43S CONCuUCT2g 0n an 2xtarnadl countar-jalancs

arototyoe, 30 in. x 30 in, size, for freguency range of 1 to 33 #z. Tne
natural frequencies were not2g Tor e22cn axis. Then tne sratitype was
J10ratad at tne natura: rraguéncies for 120 sec. at an input accaieration
3f 4 g's in tne £ ang Y 2lane ang 2 g's in tne I plane. No malfunction was
stad. For internal countarnalance dampers ("V(' Jamper Equipment) a

similar tast srocagure ~as c3nquctad on 2 43 1n. x 30 in. Prototype witn

ou s 3ccaierations of 2.3 3 in tne A-pidne, 4.2 3 in Ina Ye-pline, 2na
2.0 3 in tne l-piane 2o0ii2¢ 2t Ine natural freguencies.
The requireq iccelaration laveis for tne gdamecers ~as detarmineg using
-qe "Xapur's" mesngc. a4 tnts mesnce 3cs2liration values ire getarainedg Oy
apolying an amplificaticn fagtor 3 tne 20proertate sutliding flcor soec™ra

3asaq an tne Fiald inspection of Ine gravity snuttar isolation dampers
ing 2 reviaw of tneir gualification regerss, tne jravity sautter isgiation
Jampers are acequataly gualifieq for seismic loacing.



22, PPOSEN 3LADE 3ALANCING DAMPER

The Opposad 31ade 3alancing Damper 1s supplied by Tuttle and 3ailey
and has Model No. A718. It is qualified by the cocument “Requalification
of HVAC Upposec-81ade /olume Control 3alancing Dampers,” Sargent and Lundy,
Fepruary 17, 198). The camper is sudject to saismic and hydrodynamic loads.

Qualification of tr:s damper was performed Dy analysis. In the
analysis, the damper bDlade was assumeg TO D@ a uniformly loacea ceam simply
supportad it the 2nds. The maximum olace length for all such dampers was
usad and tne damper frame was assumed rigia. Tne lowest natural frequency
calculated for tne pinepin D2am was 23.9 ¢35,

The <apur-3neo metnod ~as used to detarmine tne response g ievel for
tne nlage ~ith tne natura) frequencies of tne damper and supporting hanger
<nown. The analysis was done using the worst response spectra at tne
nanger locations for all such campers. The maximum o 1age response was
calculatea for 2ach nanger-lamper comoination in the plant. The worst case
damper response #as 1.35 g W, 1.45 g NS, and 3.07 g V. A vailueof & g in
sacn direction was usea in tne analysis.

Tne girectional accelerations were compineg using 3RSJ ang tne
¢ in. The resulting olage denaing Stress w«as
culates to 28 210X psi, wnicn is less than tne allowanle stress of

Tne olage deflaction was getarmineg to o2& 0.3 in., wnicn is
aczeotaple. Stress an the beirings was only 788 2s1 ang snear stress in

3
tne olade snhart was 900 psq.

¢'nca 10 concarns witn tne analysis nave Jeen igentifieg, tne
qualification af this itam is consigered agequate.

33



23, 3TTERFLY ISCLATION JAMPER

This aquipment consists of 4=i7 3/4 in. alameter ang 23 3/4 in.
1ianetar campers ~i:n [TT MOTIr Speratirs. These are locatag in tne
1ustltary suiiging 3t alavation 331 #37 in. Jampers are flinge d0lted %2
=ne connecting duct werx wita 3/8 1n. giametar 00lts 3n six incn cantars.
These ~era2 manufacturad Oy American sarming ang ventilacing Inc. 3eismic
sualifications was iccomplisned 2y 30t tasting ang 2nalysis. ReogCrts
jocumenting the qualification werg are Sargent and Lungy Ingineers M0 File

0. J09634 ang M0 File No. R3332.

leismic qualification of tne motor Jceratir ~as sertormed dy tasting.
ualification of tne remainder OF tne damoer ~as aczompiisnec using static
squivalent analysis. For tne static analysis, tne damper natura.
‘raquencias ~are getarmined 2y nand solution t2ciniques in 3 g@irecTions.
The natural frequencies for tne twQ size Jampers were setarmineg g De:

(1YC1YA/B) (Iveo2YA/8)
N=3 ig1d Rigia
T - 33.7 n2z 110.3 =2z
jertical 33.7 # 170.8 n2

-~

ne requirea 3-levels are J.33 3 2na J.35 g in tne two norizontali ang

in tne vertical girgction.

jgeragility af tna zampers quring s2ismic lcading 15 assures 3y

avilyating tne seflaction of tnhe Jamper's snars-0iage assamoly in acgition

t3 svaluating camper cricical compgonent siressas. They ars:



Cale. Allow.

Slément __Stress Stress
Damper 31aage 1589 psi 23800 psi
Jamper 3earing Load 426 1o 4320 lo
Snear Load/Anchor 301t 30 1o 830 1o
Shear in Shaft . 2607 psi 19200 psi
301t Connecting 81ade ang Shaft 18467 psi _ 19200 psi

Seismic zasting of tne motor gperator was serformedn Dy Wyle LaD,
jocumenrtea in report No. 38072. The test results demonsiratad cperapility
Jp t0 3 g's. For tne test, the motor operator was Dase mountad cn".,, a
nore conservative mounting tnan in the fiela. For the fiela mounting, the
motor operator is supported at the dase and at the motor end. Therefore,
the seismic testing of tne motor operator was adequate.
3asad on the field inspection of tne outtarfiy isoiation damper anag 2
n

alification reports, tne suttarfly isolation damper is
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24, 10-IN. GLOVE VALIE

Tais 10-in. giove va~ve is provigeg oy tne Poweld (3. 2na nas Figure-
0. 3051-T-w€. 1T i8S :ua:xrxeo 3y tne am. Zowell Ca. Saismic walification
lagort No. 3-47132, Harcn 23, 1831, ang Sargent ing .uncy calcuiaticns
satad Agril 13, 1981, The yalve 1s sudj2ct td s@ismc 2ing aydrogynamic

10ags.

The valve was originally gqualifiad oy analysis oy tne Powell Co. using
-he ~amputer program SAFZ. [T ~as useéd to calculate resonancas of 285. s ana
14.5 =2. The sragram was 1150 useg 3 agoiy 3=-ioacs at tne valve C.G. 202
t3 Jerfarm 3 3%a%iC 2nalysis B sgtarnine re3yiting stresses 1n tne valve
-smoonents. Thae stressas wers comparad 0 Al 1SC axtowanres for tne Jperator
ing 301ting stressas ang td ne AS*E Section [II Coge for Jtner 2iaments.
The 1ppliea g lcacs were agjustad until an a'lowapia sTr2ss was reacnesd and
ena valve was tnerecy Jualifieg To 3.3 3, 3.3 gana 2 g in Ine mree
ortnogonal girections. il lowaple valve nczzle loaas were also cetermineg.

Sargent and ungy tnen requalifiag tne valve 2y zonsigaring tne Jonnet
f1ange moment. Tney aisd 3iviced g lavels at tne vaive C.G. 2y an

ymn ] ification factor af 2 =0 acssunt for the salue flexipility. A similar

-

smel ification fagser of 1.3 nagd Jaen usec sy S&. 1n tnewr vaive
sualificasions “3r tne Lasalie s7lint. The 3argent ang unQy analysis

svals of 1.32, 3.12, ang 2.32 1n tha tnree
owapla ngzzl2 lcags were not alteregq. Tne
azz’ a2 lgacs are %3 3@ ccompar2d T3 accual rasyits

a
:
jotaineg from tne 3121n§ analysis sertirmeg Jy ne NS Cord.
In arger t3 compiata cur reviaw, e nave ~equired that tne applicant

Justify tat use of an amplification factor sf 2 =3 acsaunt for
valve flaxiaility 1§ conservative.

Snow that the piping analysis results, wnen obtained, 30 not

"~

axczeqd allowacle g lavels and nozzle loags for tne vaive.



25. 3/4-IN. x 1-IN. RELIEF VALVE

Tnis relief valve is supplied oy tn= J. E. Lonergan Co. and nas Model
No. LCT 20/51. It is qualifiea .y the document “Seismic Calculations
Safety and Relief valves," J. E. Lonergan Co., Qctooer 21, 1976, and Dy
sun-equent calculations performed Dy Sargent and undy. Tne relief valve
is sudject to seismic and nydrogynamic loads.

This icem is qualified oy analysis. In the analysis performed by tne
J. £. Lonergan Co., tne natural frequencies for lateral benaing and of the
valva's spring system are approx.mated. Seismic accalerations of 3.5 g in
aach direction are apolieg at the C. G. of tne valve. The loags at the
nozzles are then calculatad as reactions to these accelerations. This
metnoa 3385 not apgropriately account for motion of tne piping in the
getarmination of tne nczzle loads. The Lonergan analysis finally
sstarmineg tnat tne valve saction moduli and metal area at tne inlet ang

sutlet are significantiy nigner tnan tnat of the attachea piping.

Sargent ana Lunay later serformed an anaiysis on tne valve. Tne
natura) freguency for dending motion was recalculated, using less
-snsarvative assumptions, to oe 38 42. This suggests that tne valve boagy
aousing arounc the sgring can o€ treatag as rigid. Since the spring
1nC Surrounding nousing are of lignt weignt rejative to tne valve Dody ang
ire $TOUT SSructure, they were not analyzed. Tne wezker inlet and outlet

#13nges ~er2 analyzag for nozzle loags from the Sargent and Lundy piping

analysis. Tne applied nczzle loads are as follows:

Fa(la) F3 FC Ma(ft=10) Mg '
Yaximum load
inlet or outlat

4 218 254 70 3d 140

The allowaple flange sencing moment was cetermined to oe 251 ft-lo.
The flange oolts (1/2-1ncn) nave a dasic allowacle stress of 25 ksi, ~nicn



is sufficient. The g lavels oF tae vaive s Jetarmineg 2y tae 2ipirj
2.1 g ana 4.4 g in the thre2 coorc .nate girsctions.

anaiysis are 3.3 g,

Since the val.e flanges ippedr O 32 Jucn AQre sritical than tne _

ramaingér OF the vai/e anc ars 3 izient swrucstural integrity for
3

]
;ppliea loaas, this vaive is capeigared t3 J2 icequataly qualifieq.



26. 3/8 IN. M, GLOSE VALVE

The valve (size and type: 3/8 in. Glooe; Qper. Type M; Mogel 5432) was
manufactured by +enry. Venaor ~as 2annson. In the field it was welced to
a 1.5 in. diameter copper pipe locared in the auxiliary builaing. The
raferenced qualification gocument is Carporate onsulting aic Oevelopment
Company R2port No. A-128-77 qated 8-5-77. Seismic load is considered in
the qualification.

This valve nas oeen qualifizd tnrougn test. The Japoratory mounting
~3s on a fixture to simulate in service coniition, There ~as noQ
acczlerometer mounted on tne valve pecause of its emall size. It was
subjected to psueado pi-axial, sine awell at 27.5 r2 for 74, seconas w~ith
-omponent input level of 4.0 g in "2*, 4.0 g in “d" anc 3.8 g in "¢*
direction. “a*, “b* ang “"c¢* is aiong the outlet pipe run, perpendiculer t0
“a" in tne plane of this axis and vaive stem, ard perpendicular te potnh “a“
and “p" respectivsly. Tnere ~as only one tast 20 simulate five JBE ang oneé
SSE in time guration,

In the fi2l3d mounting, the systam of piping on wnich tne valve was
nountad was ratner flexidble ang appeared To 0@ needing supports. On

snouiry *mw 2 a3
1TIAQU Ny Wil @

o] icant stated tnat there were $UpoOrts o N2 277Ing

z

systam. Th2y nad temporarily Deen removed Tor the purpose o Aripping
n

wu

insulation arcunc tne pipes. Tne supports soulag oe put dack in.
The test is sasisfactory secause tne vaive itsalf was relatively

¢, However, tne g-levels (requirement lavei) from tne piping an2i sis

3ased on our Josarvation of tne field installation, tne reviaw of tne
sualification reperts ana tne clarification proviced tne appolicant, ms
valve is adeguataly qualified for tne prescrided loading penaing
verification of ine g-levels from the piping analysis.

39



27. 10-IN. AU, GLOSE VALVE

Tais 10-in. glove valve is provicea oy tne Fisner lontrals Zo. [T 15
sualifieg in tne regort “Sequalification of ene 10-in. (14SZ20) Fisner
/alves Far tn2 Maximum Jynamic LSads Incauntarsd - Sucsystam AS-12,"

May 28, 1931, The vaive 1s sugject 3 saismic ana ayagroaynamic 12ags.

Zisner [ ntrols ceriginally performeg 3 structural analiysis on tne
valve to calculata stresses due to applied “g* loags using tne SZISHMIC 3
samputer srogram. Sisner qualifieg tne valve %2 °a's of tne floor lavel
rasponsa soectri. A natural frequency of 27.1 42 sorresponging T lacarai
,igrazion oF tne valve speractor was alsd igentifisa.

The salve ~as latar requalifieg oy Sargenct anc Undy mrougn
analysis. Tneir 2nalytical aoproach was to apply 3 ioaas at the C.&. of
=ne valve sucn that the nignest stress in tne valve falils Just uncer (oge@
allowapie. Tesa g loaags are tnen giviced 3y 2 to account for flaxiailicy
of tme valve anc thereny 2staolisn the qualifying 3 laveis for the valve.
The resulting gqualificaticn values were 1.18 g, 1.03 g, ana 1.34 g in tne
snree grthogonal directions xnile the g loaas from final 2iping anaiysis
(3y tne NUS Corp) were 1.37 3, 3.30 3, anc 1.33 g, respectively. migner

' e a astaplisned, Sut tne procacure of

naximizing tnese 3 l2vels ~as stdpces sinca tn@ 2127N9 analysis resulcs

RL's analysis incluces a calculation for Tne donnet flange mement,
«nizn axcaegas tne ASME Section 11 KLde allowasl2. 3tressas in tne vaiva

sc calculatag anc Jetarmined

‘n araer t3 comgiata cur revisw, ~e nave raguired tnat ne apol icant
iustify that yse of an amplification factor of 2 0 2Clqunt for valve

-

flexigilicy 1s conservative.
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28. ELECTRICAL INDICATOR VERTICAL £0GEWISE

The ingicator (Mogel No. Type 130 OC) was supplied oy General
flectric. [t measures 6.83H x 6.044 x 2.294L in. ang «eigns 18 oz. [t is
mounted on main control ooard 1PMO7J wnicn is located in the auxiliury
ouilaing 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 gqualified tnrougn test. First tne required
g-levels for its location was optained from an analysis performed on tne
panel (1PM07J). Tnis was 1.4 g in ea=n of tne tnree directions. A two
percant damping was used in tne analysis. 3otn tne laboratory and field
mountings w~are stangard mounting nardware for instrumest on panel.
lesonance searcn performed in tne range of | to 33 rz dia not ingicace any
in tnis range. The gualification was performed with psaudo pi-axial single
frequency sine ceat test at 1/2 octave intarvai and with maximum deat
sxcitation of 3 3 in each girection. The criteria of 5 03 anc one SSe
level t2st requirement was satisfieg.

"he T3St was acequate. The functionapility was verified.

cur review of tne gqualification cocuments ang ocservation of

n
=na fiala installation, tnis instrument is 2dequatley gqualifieaa for the

il



23. TRANSHATIUN CURRENT RELATYS

The realys (Iguipment NOo. F3-93021, 23; "ccel No. 210A) arz supplied
;y Transaation Inc. 1T ~as { IF3-vC021)-mountaa-on sanei PLIAJA locatag in
=n2 auxiiiary suilaing at am 2levaticn of 287 fz. Thtis itam ~eigning 2C0ut
3.5 los nac 2 30x type 200eranc2 witn approximata aimension of
3 x5 x5 in. [t was mountag wimn d-1/2 in. 3 < 32 pan neeaa iron macnine
screws. The referencaag Joccument for qualification is Acton Ne. 11483 of
April 3, 1975. Seismic l1cuts are consigersg in the gqualification.

This aguipment 1ag sesn saa 3n its similapity to relay
dogel (220A). mocel 220A was tastad. The lagoritcry mounting ~as tne same
15 =me fiala. A resonance searcn in 2acCn af it3 axis witn a sire sweep OF

~
4

nagn ituce ingicated tne fallowing rasonant fraguecias 1n tne range of

wi

-
.-

0.5 t9 3§ =2

A,:ncne selow 33 225 15 19 42; V:none

anere n. is normal to tne 3 x 3 facen, 1s normal o the 3 x 5 face

ang v is normai to the other 3 x & faca ang ,erpenaicular to fy 2ng
5

A.. The subsaguent qualiification Tasis were single axis, singla

‘mazyency 3in8 Cwell win A 1170US sf 3 3. This tast ~as receatag ac
freqoencies of 3, 11, 14, 18, 18 18 2ng 25 mZ 1n 230 orientation. 32acn

~as 3f 30 secong

w
[}
‘
-3
-
o
.
O
bov

1, 2.5 g; Ny %2 3gana = 1.03. dingia ax’s, single “requency
tas: '3 3cequata Tor this 1Tam. The numoer of tasts Jertormeg ar2 agequacs

tc meet mecnanical aging critaria
3asag an sur sosarvation ¢f tne fiala inszallazign ana reviaw 2f ne

wualification gocuments tne transmatign current ~elays are acequataly

qualified for tne prescriced loacing.

-2
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3asad an tne fialg inspection of =ne WVsamount tampgerature catactor
_assemoly ang a reviaw of its gualification report, tnis itam is igequataiy
quaiified for saismic loaging senaing satisfaciory review of its new

requalifizacion regort.
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32. SGTS WROLING 7AN

There are two 200 C7M, 1150 3PM fanemotor assemo!ies. These
assamplies are mountag on tne SGTS 2qufpment trains at 2l2vacions
346 ft 0 in. ang 333 ft 6 in, of tne reacter Juiicing. The fans were
nanufacrured 3y 3uffalo Forge Ca. witn mocel No. 32 voiume fan. The fan
nas 4 one norsanower ~estingnouse motor witn frame No. 1437. The Fan-motor
assamolies were gualifiag for saismic plus nydroaynamic loading dy analysis
serformeg oy 3uffalo Forge Co. documentag oy regort No. SA-A.4007.

The saismic analysis was performed using tne static aquivalent
=etod. Tha lowes: natural fraguency ~as 1etarmineg to 2e 73 Az for the
fan rotar. The fan was analyzea far 1 g iccaiaration ioacing in ail tree
2iracsions. The fan notor was anaiyzag for tne following accaleration
leveis, N=3 2.2 g, - 3.4 5, vert 3.2 7. Stresses for the eriticai
locations were detemineg to

(psi, (ps i)
Gale. Allow,
Tament Stress Stress

Fan: Set Screw snear 736 3,7G0
shaft Sneir 2<2 17,3C0
Tensile 433 23,300

2earing 3cits: amo. 117 27,0C0

Mqotor: S5/18 in. Mounting

doits: Snaar 1040 13,5688

Tanstla 2740 25,3324

hafe wl. (- 2633 3,254

The calculatad motar rotor deflecticn was J.00083 incnes compared 2

b 1

an 1llowable of 0.013 inghes.

Currently the finemotor assamoly 15 mountad using 4 prelcaged springs
:5 act as a vioration isolation mounting. This is to pe replaced ~ith a

ri3id mounting. [n srder to justify tha existing 1 g 2nalysis of the fan,



L) ..\\'o.

the new mounting must De rigia encugn sucn tnat the lowest natural
frequency ne above 30 Az. Otnerwise, tne current static analys ‘s must pe
scaled up to account for dynamic amplification.,

On the inlet sige of tne fan is a motor operated isolation damper.
Support of this equipment for seismic appears to be questionaole. Seismic
qualification of this piece of equipment is requestad.

3ased on the field inspection ana & review of gualification reports,
the cooling fan is qualifieq for seismic loaging pending satisfactory
resolution of tne acove cancarns.






