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i EMORANDUM FOR: Zoltan R. Rosztoczy,-Chief
Equipment Qualification Eranch
Division of Engineering

FROM: T.Y. Chang'

Equipment Qualification Branch
Division of Engineering

THRU: Goutam Bagchi, Section Leader
-*

-

Equipment Qualification Branch
Division of Engineering !

ij
.

SUBJECT: TRIP REPORT FOR SEISMIC CRITERIA IMPLEMENTATION REVIEW
'

! MEETING WITH CINCINNATI GAS AND ELECTRIC COMPANY (CG&E)
j ON WM. H. ZIMiER NUCLEAR PW ER STATION
'

,
,

The Seismic Qualification Review Team (SQRT), consisting of Engineers from
the Equipment Qualification Branch (EQB) and the Idaho National Engineering
Laboratory (INEL, EG&G), conducted a site visit to Wm. H. Zimer Nuclear;

Power Station at Moscow, Ohio, on June 2 to 5, 1981. The purpose of the
visit is two-folded: (1) to perfom a plant site review of the seismic
and dynamic qualification methods, procedures, and results for selected

supporting
safety-related mechanical and electrical equipment and their,ipment in,

structures, (2) to observe the field installation of the equ ;

|
order to verify and validate equipment modeling employed in the qualifi-!

cation program.

The background, review procedures, findings and the required follow-up
|, actions are sumarized below. A list of attendees at the conference

is contained in Attachment I, and a list of the equipment selected ft c'

|; audit is shown in Attachment II.

.; 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 confim the ability of seismic
Category I mechanical and electrical (includes instrumentation, control

|
.

|! and electrical) equipment and their supports, to function properly during
|j and after the safa shutdown earthquake (SSE) specified for the plant. The

applicant has also described the program for the combined seismic and !

! hydrodynamic vibratory loads associated with the MARK II contain.: ant
; suppression pool.

'
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|
In instances where components have been qualified by testing or analysis |.i

,I to other than current standards such as Institute of Electrical and i

Electronics Engineers Standard, 344-1975, "Recomunended Practices for j
4 . Seismic 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 1.100, " Seismic
Qualification of Electrical Equipment 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.
'

i, 2. Review Procedures

Prior to the site visit, the SQRT reviewed the equipment seismic qualifi- :
I,cation infonnation contained in the pertinent FSAR sections and the reports

referenced therein. A representative sample of Seismic Category I mechanical
and electrical equipment, including both NSSS and BOP scopes as :hown in
Attachment II, were selected for the plant site review. The review consisted
of field observations of the actual equip;ent configuration and its installation,
followed by the review of the correspond'ng test and/or analysis documents.
Brief technical discussions were held during the review sessions to provide
SQRT's feedback to the applicant on the equipment qualification. An exit
conference was held to summarize and conclude the plant site visit.

3. Findings

The results of field observations and the review of the qualification reports.

and pertinent documents for equipment as listed in Attachment II are sumarized
; in Attachraent III for each piece of equipment evaluated.

The plant site review identified the need to provide additional 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 III.

,

The applicant has committed to submit additional infomation 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
1
'

4. Follow-Up Actions-

| The review of applicant's post-audit submittal of 7/21/81 resulted in the
resolutioe of certain concerns described in Attachment III. Following is

|' a sumary of the follow-up on the generic open items as well as spectfic
open items as stated in Attachment III.;
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Generic Open Items

A. Provide results and conclusions for the following:

(a) In Plant Impedance Tests.

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

j j (b) Fatigue Evaluations.

The appli:. ant is comitted to submit the report by 9/30/81.

f B. Provide justification regarding the amplification factor of 2 used
j for valve qualification:4

I 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.

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

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

D. 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 is scheduled for completion by 9/1/81. The applicant

i should notify MRC if this is indeed completed, and the result and
conclusion should be submitted.

Specific Open Items

A. Provide clarifying details as described below:

(a) Spent Fuel Storage Rack (NSSS8).

The applicant is comitted to provide response to concerns
described in Attachment III.8 by 9/30/81.

:
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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.

(c) Flow-Indicator Switch (NSS$13).

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,

III.13. The replacement schedule should be submitted by the
. applicant.

(d) Bailey Alarm (MSSS15).

The concern stated in Attachment III.15 was addressed in the
7/21/81 submittal. The magnification factor of the rack used
in the calculation. 4 = 1/2#, 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 8,, .

| B. Requalification on the following items is currently in progress.
' The applicant 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 III for the following item
are resolved as a result of infonnation provided by the applicant
on 6/5/81 during 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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i
(c) Rosemont Temperature Detector (80P15).

(d) SGTS Cooling Fan (BOPl7).

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

/ 1 7-)
T.Y. Chang
Equipment Qualification Branch.

Division of Engineering

I Enclosures:
As stated

,

!

cc: R. Vollmer - w/o encl.
W. Johnston
R. Tedesco
B. Youngblood
I. Peltier
G. Bagchi
A. Lee
M. Haughey
R. Riggs
J. Singh, INEL
M. Reich, BNL
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ATTACHMENT I'

SORT VISIT TO ZIMME3,

LIST OF ATTENDEES

1. D.J. Frederick CG4E

! 2. J.L. Reed CG4E

i

j 3. T.Y. Chang NRC/EQ8

4. M.F. Haughey NRC/EQB ,

5. T.P. Gwynn NRC/I&E/Res. Insp.;,

t

| 6. J.N. Singh EG&G Idaho, Inc.
l.

j 7. G.K. Miller EG&G Idaho, Inc.
.

I 8. T.L. Bridges EG&G Idaho, Inc.

9. A.E. Meligi Sargent & Lundy

10. J. Sinnappan Sargent & Lundy

11. R. Tjernlund Sargent & Lundy

12. M. Hassaballa Sargent & Lundy

13. B. Goginent Sargent & Lundy

14 T. Miller Sargent & Lundy

15. G. Chew Nutech
,

;

16. R. Hutchings Nut 3ch r

a
'

17. V. Brocato Nutech j
; '

18. W. McConaghy Nutech

19. A. Javid Nutech,

|

20. J. Sundergill Bechtel (Observer)

.
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ATTACHM NT II

SORT VISIT TO ZIMMER

LIST OF EQUIPMENT SELECTED FOR AUDI_T,
'

%.) MSSS Equipment

1. Safety / Relief Valve
i 2. Main Steam Isolation Valve Actuator
| 3. Hydraulic Control' Unit

.. 4. Level Switch
'i 5. Standby Liquid Control Pump

6. Pressure Switch,

1 7. Pressure Indicator
; 5. Spent Fuel Storage Racks
: 9. New Fuel Storage Racks
,

10. Reactor Core Cooling Bench Board
t 11. Power Range Neutron Monitoring Cabinet
'

12. RCIC Instrument Panel A4

13. Flow Indicator Switch (288)
14 Auxiliary Panel Relay
15. Bailey Alana

B.) BOP Equipment

1. 480 V Motor Control Center
| 2. RBCCW Pumps.

'

3. SGTS Equipment Trains
4. RSCCW Expansion Tanks
5. Remote Shutdown Panels
6. Gravity Shutter Isolation Damper

.

7. Opposed Blade Balancing Damper
8. Butterfly Isolation Damper

'
9. 10 - In. Globe Valve

10. 3/4 - In. x 1 - In. Relief Valve
11. 3/8 - In. M. Globe Valve
12. 10 - In. AO, Globe Valve
13. Electrical Indicator Vertical Edgewise
14. Transmation Current Relays
15. Rosemont Temperature Detector Assembly
16. Atkomatic Deluge Solenoid Valve
17. SGTS Cooling Fan

!
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ATTACHMENT III

REPORT 0F SQRT VISIT'TO ZIMER
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P.O. BOX 1625, IDAHO * ALLS, loAHO 83415
, ,

-

August 19, 1981

,

Mr. R. E. Tiller, Director
Rerctor Cperations and Programs Division '

-

i Idano Goerations Off dce - 00E
Idano Falls, ID 83401

REVIEW OF DYNAMIC C'JALIFICATION OF SAFETY RELATED ELECTRICAL AND MECHANICAL
EQUIPMENT FOR WM. H. ZDFER (A6415) - Saff-220-81j

Cear Mr. Tiller:

During the week of June 1 to June 5, 1981, EG&G Idano personnel (J. N. Singn,
G. K. Miller, and T. L. Bricges) assisted NRC in the review of selected
seismically qualified equipment. The audit which was performed at the plant,
consisted of field inscection of the equipment, detailed review of the qual-
ification reports, and resolution of questions or identification of action
items encountered during the review.

The enclosec report covers :ne initial findings from the review, and ccmoletes
Subtask 3 for the Wm. H. Zimmer plant. Subtasks 4, 6, and 7 remain to be
done for this plant.

Very truly yours,
/

- /
s

B. F. Saffell, Jr., Manager
4

Code Assessment and
Applications Division

SLS:acf
~

Enclosure: -

As stated

M NRC-0Ecc:
G. sagen1, ?;RC-DE
R. W. Kiehn, EG&G Idano (w/o Attach.)
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Wm. H. Zimer

SGRT Visit Report <

(Initial)

-
.
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J. N. Singh
G. K. Miller*

T. L. Bridges
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5. No. Ref. No. Title
*

,

1 3555-1 Safety Relief Valve,

2 NSSS-2 MSIV Actuator

3 3555 3 $draulic 03r. trol utit

4 NSSS-4 Level Switen

5 NSSS-5 Standby Liquid Control Pump
1

i 6 NSSS-6 Pressure Switen
: -

I 7 NSSS-7 Pressure Indicator i'
7

:
,

l

! 3 3S55-5 Spent Fuel Sterage Racxs
i

9 NSSS-9 New Fuel Storage Racks.

I 10 NSSS-10 Reactor Core Cooling 3enen Boaro

11 3555-11 Power Range Neutron .tnitoring Caoinet
(H13-PfD 8) ,

12 NSSS-12 RCIC Instrument Panel A

13 NS SS-13 Flow Indicator Switen (238)

14 MSSS-14 Auxiliary Panel Relay
'

15 NS55-15 3ailey Alarm
.

16 SCP-1 480V Ntcr C3ntrol Canter ,

17 3CP-2 RBCG Pumps

18 3@-3 SGTS Equipment Trains |'
,

.

19 BCP 4 RSCG Expansion Tanss i,
i

,

20 ST-5 Remote 91utdown Panels |
'

21 3@ -6 Gravity S'nutte- Isolation Damos.r - '

I'
23 B CP-7 Opposec 31 ace 3alancing Camcer .

23 BCP-8 Sutterfly Isolation 3amcer

24 3 CP -9 10 In. Gloce 'laive I
!

!-
,

'

!.

i

!

'
.

,
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25 3@-10 3/4 x 1 In. Relief '/alve*

25- 3 CP '-i l 3/8 In. d, Glooe talve
,

27 3GP-12 10 In. AG , Gloce 'lal.,ve-

23 3CP -13 Electrical Incicator 'ter:fcal agewisa

29 3G -14 Trans; nation Carant Relays

I
' 30 3CP-15 Rosamont Temaeraturs Cetactor Asamoly

::
31 3CP-16 Atxamatic celuge Solencio 'laive

:

;
~

32 SCP -17 5GTS Coling Fan

;! .
,

t

9
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|
t

|

|
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I 1. SAFETY RELIEF VALVE

The SRV is furnished oy tne Crosby Valve and Gage Co. ana nas Macel
,

No. 6XRX10XHP-8P. M is qualified by analysis descrioed in GE
3

i Occuments 22A6539-22)f 542, Novemoer 21, 1980 and by Wyle Laos. Report
| No. 43445-2, January 12, 1977. The valve is suoject to seismic ana

nyorodynamic loads.
,

!
!

! The valve was qualified oy botn test ano analysis. During tests, it
was attacned to a rigid test fixture. It was a single axis sine sweep test
to identify resonancas. Natural frequency of 21 H in tne lataral

,

direction was identified. It was, then, subjected to ciaxial ranoom motion*

* consisting of frequencies from 1 to 40 Hz. During tne random motion tests,
the inlet and outlet flanges wert iv.ced to 800,000 anc 600,000 in-lo,

,

; resoectively. Functionality and structural intagrity were verifiec and no
leakage was catected. The TRS envelopes the Wyle Laos' generic RRS, wnten

-

is not actually Iimmer loading situation, but conservative.

Tne valve and actuator were incluced in GE's analysis of the main
staam and discharge piping. The analysis was performeo using a finite
element responsa spectrum method to determine stresses in ene piping anc
comoonents. The SAP and ANSI 7 compu.ar programs were usec in tne

analysis. The flange moments were calculatec anc found to oe less enan
AST Section III Coce allowanies. As part of cne analysis, tne maximum
valve response accelerations were cetannined to oe 4.33 g lateral and,

2.22 g vertical, wnicn lie witnin tne TRS of Wyie's tasts for all
frequencies acove 4 Hz. Tne res~onanca search cia net extana oeyonc 40 riz, ,

out tne TRS does envelope the RRS in Inat region.i,

,, _

3asad upon our caservation of the field installation anc review of tne
test anc analysis reports, tne SRV is acequataly qualifiac for tne
prescrioed Icaos.

,

|

,

I 1

i
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*
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2. MSI'l ACT1JATOR
.

The MSIV is supplia'a oy Rocxwell Incarnational Flow ",ontrol Division
anc nas :Jocal No. 24 x 20 x 24 Fig.1612 J4mTY:. It is qualifisc in ene GE

,

occuments " Final Test Report Saismic Qualification Test ftr Roc:c,eil
Man af acturing 24-in. 351V ?ctuator," volume II, :4ay 1973, ana " Main Staam

'

?iping ana Equipment i.caos," GE Occuments 22A6539-22A6542, Novemoar 1960.

The valve is suoject to saismic and hydrodynamic loads.
,

.

Tne valve actuatcr was qualifiac oy tast. It was mountac rigialy on a
15* tast fixture. A sine swees esonanca saaren das par omec f-emd

,

|
2 t o 50 dz at 0.5 g . Natural frequencies in ne 7.5 to 12 dz -ange were
icentifiso for tne actuatcr in ene open ano closed positions. Tne actuator

,

was suojectac to sine awell tasts at tne resonant frequencias witn 1.06 g

f| lateral,1.45 g longitucinal, ano 2.0 g vertical and to a a g fragility
cast in ene norizontal direction. The actuatx was also tastac 41 n cual
axis cancom input in 2 planes. Tne resulting TRS extanas to 54 dz anc

.

anve' lopes GE's RAS, wnica envelopes tne responsa soectra at tne wail

location next to tne MSIV.

Curing One fragility tast, tne actuatr columns ytalcac sligntly. At
some time curing tasts, tne alignment plata apparently bent out did e.ot
intarfere wict tne closing coeration of tne valve. The safety function of
One valve is to close curing or aftar saismic anc hydrooynamic avents.

The valve itself was qualifiac oy analysis ,performeo by GE. A finita
alement analysis on tne main staam piping using One responsa soect-um
metnoc was cone. Cuaff frequencias of 32 Hz for seismic anc 50 HI for

nycredynamic loaas were usec and directional anc mocal comoinations were
mace oy SRSS. The SAP anc ANSI 7 comoutar programs were amployec in One

inclysis.

2

:

,

,
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The MSIV ana actuator were contained in GE's finite element mocal. ]
The. valve end stresses and bonnet f1ange moment were. calculateo ano

detennined to De less tnan A5ME Section III Coce allowaoles. I
e *

| Since no difficulties have oeen iaentifiec, this valve is consideea
to oe adequately qualifiec.

t

!

I

'
<

|
.

O

| .

! 3 j
i..

l

.

~ -- - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



_ _ _ . . _ _ . . _ _ _ _ _ _ _ _. . _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ . _ _

, _ . _ . _ . . . . . . . _ . - . . . . . . _ . . .

.,, ,

*
.

* .q

*

3. riWRAULIC (DNTROL ONITi

i

Hy:raulic Control uh t e (54uipment No. Cll-0 Col; i4ccel No. 751E500GI) i
I

was suaaltea oy General Eiecaic. I: l's a macule of hycraulic, alac:ric
ara ;- Matic parts :o coersta a CR0 anc measusras aoout 224 x 190 4

102.'i i n. It is locatad in ene reactor ouilcing at an slavation of 546 ft.
Tne fielo mounting consistec of 4-1/2 in. col:s. The qualification

,

documents esferrec are: Wyle No. 33540 of August 28,1973 ana GE28314A853

of Feoruary 13, 1973. Seismic as well as hyorocynamic loacs art considered

1,
in :ne cualification.

Tnis itam was qualifiac :nrougn test and analysis cotn. Analysas were
per'ormec to cetannine correlation between analytical anc tes; natural:
frequencies ano calculate stressas for :nese different support

i
! configurations. The cyanmic analysis consistaa of 30__ceam finita alaments
j mocal witn response spectrum inout. One percent damping was usac in tne

| analysi s. SRS5 metnoc was used to comoine tne mocal resoonses for tne
! rssult. Tne allowanle stress in ene cracxat ano frame is excaeceo in all

.

cree suoport configurations. iiowever, :ne seam arrangement, wnica is :na
Iimer configuration, yielos One lowest (s ill nigner tnan allowaala)
s:rtssas.

|
Wyle Laboratroy performec tne cynamic casting on tne u t. Tne

lacoratory mounting was tne same as fiela. First of these was a resonance
searca cast wim an inout level of 0.5 to 1.2 g in the range of

f I to 50 Hz. Tne following risonancas were incicataa:'

i

| S/5:2, 4.2, 7.75; 12.5; F/S:2.75. 5, 8.5, la; V:10, 38, 41, 49.5.
I
i

Tno OBE and one SSE level single axis, mul:ifrequency cancem incut :as:s

| 4ert :er'ormec. Tnese :asts wert cone in aacn of :ne :nrse axes. Tast
i

i scactra were generatad. Additional sine : eat :asts (3 :o 25 ascillat'ons
i ;er deat) wim incu: g-levels of 5/5 = 5 g; F/3 = 5.0 g anc 7.0 g;''

't = 5.5 g ders cone. The felicwing cuestions were raisac ef:n rescac: :o
me :as: anc/or me analysis.
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! 1. The TRS did not envelope tne RRS below 2 cas. The unit has -

natural frequencies in that region.

. .

2. Only single axis tests were perfonned.
' .

3. Only two 08E and one SSE level tests were performed.

4. Even in the light of over stressed condition from the analysis,
no strain gauges were incunted anywhere on :ne unit.

i
!

rne applicant response to these concerns were:-

,| 1. That tne plotteo TRS's did not envelope the plotteo RRS's.

| However, tnese RAS's were envelop of generic RRS's (for plants

| and levels) . Tne amplicant did produce Zimer-unique RRS's wnicn

! inceed showed tnair envelopment by TRS's.

2. Assuming enat coupling between horizontal and vertical does
exist, it is only necessary to increase tne single axis RRS by
some factor. A comoarision of spectra snow that tne TR$ nas a
ratio of 1.5-(lower frequency range) anc typically more tnan 5,
over tnt Zimmer plant-unique RRS at tne significatnt frecuencies

i
i

i of tne HCU. The calculated modal participation factors from tne

! GE analysis (even thougn of sligntly different configur;. tion out

|; comparaole) snow quite icw cross coupling values in tne low
frequency range. For an icout g-level of aoout 1.8 g, as is
required for ene 2 Hz resonance point, tne acoac g-loaoing cue to

. .

cross coupling would be aoout 0.3 g, tnus at 2 dz ene TRS woula
.

! have to envelope 2.1 g. The actual TRS valt e at 2 Hz is 2.7 g or
1.3 times tne RRS value plus cross coupling. 7.te applicant
furtner stated nat a review of tne mocal carticipation factors
calculateo for otner resonance regions snowec :nat all otner
resonarcas dere acequately envelopeo oy tne TRS even anen ene

4

cross coupling values are factorec in.

ii
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3. In ene lignt tnat tnis requirement is for meenanical aging tne
.

applic' ant responaec enat tne following tasts were performec:

a. One at' 50% of full level;-

o. two at 100% of full level, ano i
_

| c. :nree at 100". of full level witn superimoosac sine seats.

!acn cast duratien was 45 seconcs. Consequently cne aging was enougn*

| sefors ene 53E tast.
1

1 In response to tne overstress concition, tne amplicant pointaa

j out tne following: ,

!

a. The responsa specrum utilizac in tne analysis was
significantly nigner tnan tne plant unique ARS at .ne
estanlisnec resonanca frequencies,

c. Tne analysis uses a camping value of 1%. Tais is a
conservative assumption ano tne actual value of tne camping

is generally nigner, ano

c. Especially, curing tne tast by Wyle Lacoratry, tne HCJ was
suojectec to a TRS wnica was significataly nigner tnan tne
ARS, une scram sequenca was verified anc no pnysical camage

,

ol..utec.
-

.

Sasac on our casarvation of tne fiela installation, tne review of tne
ualification recorts and tne malicant's resconse ene nycraulic control

unit is acequataly qualifiac for tne prescrioec loacings ftr Zimer-plint.

!
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;! 4. LEVEL SWITCH

R
fl -

|. I Level switdt (Equipment No. C11-N013; Mocal No. 5.0-751) was suppliec

~j cy Magnetrol. It had an approximate physical dimension of 26.5 in. hign
and 5.5 in. in diamatar. It is locatec in the reactor bu;1oing at an
elen. tion of 554 ft 2 in. The equipment has pipe connection anc is
attacnea to an angle iron wim a U-oolt. The angle iron is attacned to a

I cnannel and the entnnel in turn being attacned to walls at its anos. The
j

referenced qualification report is: Ogcen Tech. Lab. No. *-73a36 of August
1973. Seismic ano hydrodynamic loads are considered for tne qun'ification.

This item was qualified tnrougn test. The test mounting was an a

| pipe. It was than suojected to a resonsance saaren sine sweep test from
a to IC00 Hz wim an input level of 0.3 g. No natural frequency was

.:
|

oetectaa melow 75 Hz. Sucsequently, single axis, single frequency, sine
dwell te.sts at 30 Hz witn input level of 5.0 g in tne sioa to sics, 4.1 g
in tne forware to oacxwant, 9.5 g in tne vertical cirection ano s owell of
15 seconds were performed. Tne required g level in tnis range are
5/S:1.8 g; F/8:1.3 g, V:2.0 g (ZPA). Contact cnatter was monitored during
tne resonanca saaren and enduranca tasts. No contact cnattar in excass of
1.0 x 10~6 sec. was detectaa (small enattar of no consecuence) .
.%nctionality was also verified. In response' to tne question aoout i U8if
ano one SSE level tests, tne aaplicant statad that tnere were sufficient
numoer of hign g-level tasts to account for a total' time in excess of the
requirec.

.

Basac on our cosarvation of tne fiaio installation, review of One
'

qualification regirt and tne clarifications proviced my tne applicant, tne'

,

level switen is adequtely analif tea for tne presciraec loaos.

.
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5. STAN08Y LIQUID CMTAGL Putf

.

*

A. Tne Puma .

; -
'

.

rne SLC pumo (Iquimment :to. C41-Cola /S; :4 acel .'to. X3TD-60) is
|
{

suoplied oy ution Pump ,:mpany. Tnis positive cisplacament p, ump wita

| accroximata cimensions of 221/2"W x 17 3/4"M x 40 3/e'L anc weigning aoout

|
1350 lbs is located in ene reactor builcing at an elevation of

i 570 f t 6 in. The pump is 2nountec on sxics witn 4-5/8 in. ciamatar so.its
anc tne skic is attacned to a pecestal witn 7-3/4 in. diameter colts. The
referencao qualification escort for .nis agaipr.mnt is " Union pumo

Co. (430-16 dev. 2) of 2-2-77.* Hycrocynamic and seismic loacs ars
,

| consicerec in tne qualification.

Seismic qualification of ene pumo fluic enc aligning eins, pumo'

.
mounting colts anc founcation colts is cone tnrcugn anaijsis. Since tne
natural frequency of tne systam is founc to be in .ne Z?A range ( 50 Ht),
an aquivalent static analysis is per'ormec. Tae IFA values form new
spectra comoinations for une T-quencner macel are usac. Tne spectra are
c::moined using aosciuta sum metnoc. Tne calculatad stressas in tae pumo
mounting colts,- fluic aligning pins (cowel pins, cylincar cia stuas) are

celow ene respective allowaales. De caflecton of tne puma witn esscect to'

tne motor is justifiaoly consicerso negligiola anc will not imoair coupling
se neen tne motor anc ; ump. .The founcation salts ars fucgec to se
ncn-critical (due to tne pactarn, colt site and numoer of solts) . Notzle
loacs are witnin tne vencor allowaoles.

"own:ver, tne field inspection indicatac .nat cne relief valve line
tetneen C, suction and disenarge lines of tne pump was succortac cy a very
icosaly hung strip. This line appearso very flexible anc c::uld se a
potantial creolem curing dynamic events. A satt sf actory Msoonse from .ne

.

applicant is neeceo as to tne :!ualification of tais part.

3
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8. The Motor
,

'

This unit (Equipment No. C41~-Q01A/13, Model No. 5K324AN2960) is
suppliec by General Electric Company. 'Tnis is "also mounteo on 1/4 in,

tnicx skia witn 4-1/2 in diameter molts anc tne sxid is attacned to
pedestal witn 7-3/4 in. diameter bolts. Tne referencea qualification
report is: " Approved Engineering Test Laos (54'D-6958) aatec 1-28-77".
The loacs consiaered are seismic and hydrodynamic.

I The motor has seen qualified througn test. Tne test mounting .is'

i similar to tne field mounting. The test is a of.4xial, single frequency
si1e dwell at 33 Hz. The input g-level for tne test is 2.0 g in eacn of
tne norizontal direction in conjunction witn a 2.0 g in tne vertical
d irection. These tests are performed during operating anc non-operatingi

f mode witn no functional impainnent curing and after tne test. One OBE anc
four SSE level tests are performec. Since the resonance saaren cetween

- 10 to 30 HI did not indicate any resonant frequency in 1is range tnis type
of test is considered acequate. Tne required input g-level (ZP,4, since

rigid) is equal to/or oelow 0.38 g in eacn or tne norizontal direction ano
0.95 g in tne vertical direction. The camoing values used are one and two
percent #ar OBE and SSE respectively.

Field inspection in this case indicatec a difference netween ene fielo
motor (iK324AKZl20) ana qualification report (5X324AN2960) mocal nos. A
response as to their similarity or otnerwise is needed.'

Based on observed field installations ano our review of tne analysis
ano/or test documentation this unit consisting of tne pump anc motor is
adequately qualified pencing tne resolution of the relief valve line for
une cumo and model numoer ciscrepancy for tne motor.

i

h

i

.

O

. . .



'

|. -- . - - .. . - . . _ _ . - . _ _ _ _ -

1 -

'i ....
.,.

5. ?RESSIJRE SWITCH
.

Pressure switen (Eqatoment No. C71-N002, i4odel No.12N-A/4-TT

range: 0.2-6 psi) was suppliac cy Static-04tng. Tais particular one (out
of a total of four mountac on siffersnt panei) was mountac on panel
H22-7005 wnica was locatac in tne reactor cuilcing at an alevation of

546 f t. It was attacnec to tne panel witn two 10-24 siza colts.
Hycracynamic anc saismic loads ders consicered.- Tne esferencea
qualification coc:anents are: Ogden Tecnnology Lao. No. 70525 of a-30-71;

,

!i Ganes Testing Lac No.11192 of 5-11-70; Static-04tng Report No. 7401-110
';

of :4ay 6,1972 (cartification oy Viking Lao.).! '

i

i Tnis equipment was qualifiac tnrougn cast. Tne tast was perfarnac in
!

j two staos. Tne first one done oy Static-04tng was a essonanca-saaren test

! ditn a 0.5 g inout in tne ranga of 5-1000 Hz. None was cetactac in tnis

'i range. Tne seconc step was a single axis, single frequency witn an input
of 3.0 g anc a cwell of 30 seconos at 5 and 30 Hz. The inout was raiseo to
IC ,0 g at 30 .iz and maintainec #ce 30 seconcs. Tnesa casts were cone in

each of tne thess diNtctions. 'he required input for this pieca for tnis
particular location was 2.0 g (IPA) in sacn of the thrst direc* ions. Tne

coeranility after tne tast was verified.

However, tne Static-041ng test esport for tne pressure switen cic not
specifically state or show tne mounting condition. Furtner, it cia not-

adorsss the operacility of tne instrument during One cast. In essoonsa to
tnesa inquiries, Ine acclicant stataa enat une cavica can only ce mountec
rigtcly, as esquirec, utilizing tne two mounting holas locatac accut micway

,

cown the switen occy and accut 2.5 in. apart. In tne esqu frement, it
,! statac tnat tne switen ce orientad wi:n the pressurs connection down. Tai sI

!
'

is how it is mountad in the field. In essoonse to tL coeracility question
I cne applicant procuced a esport on an earlier tast on a 12 N Static-04ing

7-sssurs Switen concuctec oy General siectric at Philco For: tast facility

i ( Aeport No. 225A6253 of 12-15-69) . Curing tnis tast ene tressurs switen

! was energi:ac using a 30 psi air sourca. Tnis tast cemonst: atac a 15 g

i
cacacility,

i

i

f
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Sased on o. r ooservation of tne field installation review of the

qualification reports and the cirifications providedb,e applicant, this
u

A
equipment is adequately qualified for the prescribed loading.
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7. 7RESSURE INDICATOR

pressure Incicator IEquipment No. E31-RCO2; Aodel No. 7138 cange of

30 in. of Hg to 100 psi) was suopliac iy Accertsnaw. This rouac gauge,

acout 5 in. in ciamatar 3 in, caeg anc weigning accroximataly 3 lbs, .vas
mountac on panel H22-7017 nica 3-1/4 in. colts. Tne pressure incicator as
acout 3 f t 5 in. from ene cottom of cne panel. This panel _was locatac in
ene reactor builcing at an elevation of 475 ft 5 in. Tne refenneac

qualification document was: NI Testing Lab No. 4938 of Fecruary 7,1973.
'1acs consicered in tne qualification were seismic plus hycrocynamic.

.

This equipment was qualifiac througn generic tast. A essonanca saarts

(sine sweep) in tne range of 2 to 200 Hz witn an input level of 2.4 g
i indicatac cna following natural frecuencies:

!
'

5/5:20,117 Hz; F/3:48,98, 130 Hz; V:none..

In essoonse to tne question of frequencies notaa in the SQRT form as:'

5/S: 15, 20, 23, 25 Hz; F/3: 11, 25, 30 Hz; V: 15, 20, 21, 23, 15, 30 H:
.

ene applicant statac tnat most of enese were frecuencias of the stam on

wnica tne instrument was mountac for tne test anc not of ene instrument
i tself. Tne field mounting aliminatac enose frequencies. It was tnen

suojectec to pseuco oi-axial, singla frequency sine cwell casts. The input
of 4.8 g was appliac at an angle of 33* '42' to tne narizontal axis naving a'

cwell of 5 minutas. Thus, eacn of the component excascac tne escuirta
acceleration of 2.0 g (IPA) in eacn of tne direction. Single frequency

;

test in tnis case is satisfactory (given significant frequency of 5/5:20 H:
and F/S:a8 Hz). Instrument operanility was monitorsa. In ene generic
tasting on 25 gauges, 4 cracxac anc leaxed at ene anc of cne Bourcon cuce.
Tne acciicant statad in res;:onse to a question in tais regarc enat tne
:,ressurs indicators usec in Iimmer plant 4ers of suostantially imorevec
version tnan :nosa tastac generically. The nu::ter of tasts, level anc cne

i. twell time ners sufficient to account for five OBE anc one SSE Lavei tasts.

12
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. Based on our ocservation of tne field installation, review of tne
qualification report anq the cirifications previoed by the applicant ene
pr.1ssure indicator is acequately qualif,ied for the prescribed loacs.

.
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i 3. SPENT FUEL STORAGE RACKS
!

i .

I
Tnis equipment consists of 37 spent fuel storage racxs Iccatac in tnel

spent fuel storage pool of tne reactor 'ouilcingi acn racx nas 20 s:ent '

' faal assamoly st rage locations arrangec in a rectargular 2 sy 10 irray.1

Eacn racx is approximataly 18 in, wice x 37 in. long 4 '83 in. tall. Tne

| cacxs are supported at tne case witn 4-1.0 in. aiamatar clevis cyce swing
bolts and have horizontal seismic supports (2-1.0 in, ciameter sales) at

,

approximataly t il inges from ene case. These racx s were manufacturea cy'

eneral Electric Co. witn mocal .Mo. 762E210. Seismic cualtf *cacion of tnism

I acutoment cy static analysis was performeo ay General Ilac ric Co.
cocumentaa in report .1o. . 16 -10 .

Tne natural frequencies of cne spent fuel storage racx were catarmine-

to se 258.1 Hz sica to sica anc front to cacx ano 277.9 Hz vertical. ~hese
were catarminea cy nand calculations, assuming tne fuel racc soxes to :e a
clamoec (bottom), pinned (horizontal seismic succorr) seam dita a lengtn of
111 in.:es. A static equivalent analysis was, taen, cerformec using sna
I?A vah.es fecm tne required resconsa scactra (0.41 g I-.4, 0.39 g, N-5, and
0 52 9 vertical) . Tne maximum stress was cecarminec c:s se la,250 psi
c:mparto to an allowaole of 21,0C0 psi. Tais naximum stress ac:urne at

.

tne racx assa.
.

As a result of our review of tne analysis re;: ort, severa? concarns
were notec. They are:

i) Tne natural frequencies were calcularac neglecting .ne portien oft
~

|' cne fuel storage racks acove tne horizontal seismic suoports.
The flextoility of tne horizontal seismic sua;: orts was also$

negiactaa. 3ctn of tnesa are noncensarvative: tnerefore, tne
i' natural frequencias snoulc se catarminec ac:aunting for taesa

itams.

,; 2) The static equivaient analysis was perfcrmec using simoliff ac
metnoos wnten are not necessar'.ly cnservache for all
locations. Tne analysis recuires a more 'aaitstic accroacn

i
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(unif.omly loadec, cantilever beam wita intemediate support) .
Further, the static equivalent analysis is to me justified on tne
basis of new natural frequency calculations.

3) The analysis performed cid not acequately account for multi-
airection eartnquake 13acings, particularly witn negard to the

,

support bolts. The analysis dia not adequately address comoined

i shear and axial loadings of tne support colts.
!

!

In order to comoleta our review a satisfactcry response,

| accressing tne aDove concerns, is needed from tne applicant. j

f',
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9. NEW FJEL STOMGE .uC<S .

;

Tnis equipment cons'ists of aproximately 20 new fuel storage racxs
locatad in tne new fuel storage vault oi' una nictor outicing. Esca racx

has a row of 10 new fuel storage locations. Tne cimensions of cne racxs'

are 5.38 in. nice my 71 in long oy 168 in. nign. vertical inc norizontal
supports of tne racxs are provicea at tne case. Tnere are also norizontal

.

supports near ene top. The norizontal suoport at ene case is provicea oyr
-

emoeoments in tne vault floor. The uoper norizontal succort consists of
four 1/2 in. diameter oolts. Tnese racxs were manufacturuc oy General'

El ectri c C:. wi m :4ocal No. 725E 943 '3003. Seisate qualificatten of tais
aquipment 'oy cynamic analysis was perforneo oy .tcaca occumentac in resort'

| .w. CGE-03-146 catad Oecamnar 19ED.

: .

|
Tne analysis of tne new fuel storage encx was perfor=ec using cne ~

computar code *STM0YNE". This consistaa of a :nras cimensional finita
. rom enis analysis, tne:element mocal witn ene response spectrum inout.

natural frequencies of tne racxs were catermined to oe 3.3 Hz sica to sica,
15.1 Hz front to bacx, anc 66 Hz vertical. The maximum comoinea cancing
stress was calculacad to ce 12,592 psi wnica is less enan tne allowaala
value of 13,200 psi. A mocating arrer was discoverec wict ene analysis.
Tne flexural stif fness of diagonal sica oraces .vas cverestimatac. On
inquiry tne applicant s?.ataa tnat enis er'ror woulc have little effect on
ene outcome of tne analysts. After reviewing ~ cne moc. snaces wnica vouic
ce affectad oy tnis errar, it was agrtM tt.?c cnts error cia not warrant

,

' acditional analysis.

3aseo on tne inspection of tne field installation anc a review of
tneir analysis report, une new fuel scorage racxs are acequataly cualfiac
for seismic loacing.

.
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10. REACTOR C]RE CDG.ING ENCH SOARD

i .

The RCC banca board (Model No. 328X501TU (82E352TU); Equipment.
,

No. H13-9601) was supplied by General Electric Campany. It measures

f 204L / 60W X 90H in, and weigns aoout 3900 los. It is locatec in the
control room of auxiliary outloing at an elevation of 546 ft. The field
mounting consists of welding to the floor. The referenced qualification,

documents are: Seismic QJalification Test Report No. 22A4315 of J4ly 23,
1976 (for oench board H13-PtD3) and Sargent and Lundy Analysis EM0-021333.
Seismic Load is considered for the qualification.

,

lhe qualification of this cenen boarc involves two separate efforts.
Tnis GE cencn ocard (H13-7601) is quite similar to anotner GE cenen boara

j (H13-P93) installed in Fukusnima 6. H13-793 is sligntly smaller in size
' than H13-7601. M13-9601 was analyzed for stresses by Sargent anc Luncy.

The cynamic analysis model consistaa of a 30 oeam finite elements and-

responsa s;:actrum input. There were 25 moces in tne range of 1 to 35 Hz.
SAP IV ccmputer program was used. Macal dynamic responses were aosolutely
summeo for closely spaced moces and 5R55 for overall response. A two
percent camoing was used in the analysis. Tne analysis ciscovered some
overstresseo points ana recommenceo scme field modifications.

A single axis, single frequency, sine dwell test had prevfously been
performed on H13-7603. This was mounted witn 18-5/8 in. x 3 in. size colts
anc cl amps. A sinusoical test had indicated frequencies of:

5/S:15 Hz; F/3:13 anc 19 Hz; V:31 and 33 Hz.
,

The inout g-level for tne test was:

5/S = 0.75 g; F/B = 0.75 g; V = 0.7 g .

Repor. numoer 22M315 for ents test stated that une ni:e rec:rcars
expeiencac severe vibration in eacn axis tastao. At 13 Hz in tne lataral
(F/3) direction, ne cisolay mocule was flexing anc sever 11 incicater
lignts came out. Support f or eacn recorcer was esc mmenceo.

:
i
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' Uncer tne :ircumstanca tne following two concarns snoulc sa accressaa.

1. How tne oversUessed concitionec as inoicatad from ene analysis
' '-'

was relievec, ana

2. In ene lignt of tne severe intagrity/ operational prooiess dita
the recorcers on H13-7603, now cne integrity / operation of cnis
bec board and tne devicas mountac on it can se assured,

i

1

l In orcer to c:mpleta our review, satisf actory resolution of tne acove;

c:ncarns are reouirac from tn.e aapiicant.
|
!

'

, ,

' i

i

.

k

e

.

^

#

e

f

e

t

i

!l.
$

,

k

I

i

~

! la

!i

i i
.

~ _ - -



- _J
_ _ _ _ _ _ . _ _ _ _ _ ,.. __ _ _ _ _,

.. _ _ _ _ _ . . . .

'
; :.

* *
,

!

i

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

'

! The neutron monitor caninet is suppliea by General Electric and has
1
- Model No. 32SX10STU. It is mountea to a ficor-emoedcea plate witn welds of

2 in. lengtn at 12 in. intervals. It is qualifiaa oy tne GE documents
I

j "@alification Test Report for Power Range Monitoring Instrumentation,"

i 235A18"1, Septemoer 26, 1972, and " Power Range Monitoring Caninet, Seismic

[ @alification Test Report," ,1ugust 25,1975. The cabinet is suoject to
' seismic loading.

t This item was qualified on tne basis of tests performeo on a 5-cay'

Hanfora 2 panel. It is identical to cne timer 608 panel. During tasts.
,

|1 the caoinet was secured to the floor of tne taole with 22 colts and clamps, ,

i wnica maxes tne Zimer welaed installation conservative. ,1ccel erometers

'I wers atta:1ed and transmissicilities recordec. Tne major resonances in
eacn direction are: 8 Hz sica to side,19 Hz front to cacx, anc 26 nz
vertical. The panel was single frequency sine dwell testec at 0.7 g
horizontal and 0.4 g vertical at eacn integer frequency in tne 1 to 33 Hz
rang e. The Iimer required IPA's are 0.4 9 horizontal anc 0.45 g
vertical. Sluipment was monitorec for false trips anc imoroper operation
ano no proolems were detectac. 'dhen ene test g levels were increaseo to
1.3 g narizontal and 1.2 g vertical, saveral failures .occurrec. Witn
moaifications made to the module restraint system, power supply piugs, caro
support cage, and door latches the cabinet was aole to meet tnese g levels.

f Since tne caoinet nas only one resonanant frequency in eacn direction,
and the caninet sustained witnout failure leng ny sine awell testing at
g levels greater tnan or nearly equal to the requirea g lavels, single

i frequency testing is justified and tne caninet is suffic1=nily qualified
for Zimmer requirements,

i

>
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12. .4:IC INSTRUW.'iT PANAL A

RCIC Instrument Pan'el A (Iquipment :lo. d22-7017; :4ccel No. 36dX2727U

(127013270) was suppliac oy General Elactric Camoany. I ::nsists of two
| casic ;ancis of sfus (3CL x 434 x 94i) anc (3CL x 7L x GA) put togatner

resulting in a (20L x 12CW x 94H) panel. Tney sunc sica 3y sica sut tnere
is no structural connec fon cetween tnam. It is locatac in :ne reactor
' uilding at an elevation of 475 ft 5 in. It is welced to tne floor dien

! :

|
one-incn welc at twelve incnes intarval. Lacoratory mounting was tne sama

'; as ne fielc mounting. Tne mf arencac qualification cocument is:.>

Soutnwest Rasaaren Instituta. Projec: :lo. 02-6056-001 of :taverrner 7,195.
Iaismic anc hycrocynamic loads are consicerto in ene cualif.ication. Tne

loacs are comoinec as aosoluta sum.
.

7his panel was qualifiec tnrougn tast. Accx uns of la in, anc 7'. in.

panel were tastac for General Electric .: SkRI. Resonance saar:nes
(0 to 100 Mz) incicataa the following .cural frecuencies.

Frecuencies in Hz

Ja incnes 72 inenes

. /3 V S/S . /3 1:S/S

!
13 18 none 9 7

71 22 38 13 none
;

73 42 45 15'

! .77 51 52 25
I 94 59 58 30

57 56 75

| 82 71 35

: 39 90

,

In accition, :ne firs: ::rsion moce of cne ad in. ;anel was 1: 34 .I .

wnereas for :ne 72 in. panel it was at 21 Hz. Suosacueenly, a :sta! Of
j

dtwelve multiaxis, multif squency tests wi n ranccm incuts wars ser :rmec.
,

.!
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'i Out of tnese ten were of OBE (5 in. eacn orientation) and two of SSE (one
in eacn orientation) lev,els. The input IPA levels were S/S = 2.48 g;
F/3 = 3.g5 g and V = 5.6 g.

, ,

The multiaxis, multifrequency witn random input tests are tne
appropriate tests. The input ZPA's are well anove the rtauired IPA's of
S/S = 0.6 g; F/8 = 0.6 g and 1.02 g. There were sufficient numoar of 08E
and SSE level tests. TRS for one, two and tnree percent damping were

generatec in eacn case. In general, the TRS coes not envelope the RAS in
tne range celow & Hz. This is not significant since the equipment

i frequency is reasonaoly removed from it. Tne acclerometer locations were
.

.' | satisfactory.

Based on our ooservation of the fielo installation, review of tne
.

qualification reports, tne ELL Instrument Panel A is acequataly qualified
i for the prescrioed loacs.

.
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i 13. Ft.0W DIGICATOR SWITCH (238A)

There are 49 flow i*ncicator switenes. Tnese are rouno gauges

(7.5 incnes in ciametar, 2 incnes tnicr) witn a 3 4 in, tnicx cox attacnec
to tne bacx of tne gauge. This equi; ment is locatad at elevations
593 f t 5 in. and 475 f t 6 in. of me reactor cuilcing. Tnesa cevicas areti

panel mountac to a vertical plata anica is attacned te a unistrut frame cy
-

means of four 1/4 in, diameter colts. It is manufacturec oy ITT 3arton Co.

witn mocal 240 . 2 384. This aquipment was qualified for seismic plus'

nycredynamic loads oy tasting perfor.nea cy 4yle lac documentac oy escort

:to. 53173.
*

The qualification tasts performac were sine sween for resonanc., anc
single frequency, single axis sine cwell. From tne resonanca saarta tast,'

; no natural frequencies nere disc verec celow 100 Hz. lne sine dwell tasts
were per'annec in all tarse directions at 38 Hz witn an inout accaleration

i

l evel of 5 g . Tne required Z?A for tnis aquipment is 2 g for ~ ail tnree
cirections. 7ast mounting of tne flow incicator switenas das at t.te cacx
of tne unit ratner snan just denind the gauge cial as is tne casa witn
field mounting. It is agreec tnat une cast mountigg is tne mort severs of

.
cne two, anc tnerefort, of no concern.

The flow incicator swicenes inspectac nert mocal $3'8 ratner nan '

mocal 238A. Tne applicant said tne mocal 238 units are to De replacac witn j
macel 288A units. Confinnation of tnis replacement is required. /

Basac on our casarvation of tne field installation, review of tne
aualification escort and tne applicant's responsa to our questions, ene
ficw incicator switcnes are adequataly qualified for tne prescrioec loacing
pending .ne confirnation of cne esclacement of macel 238 witn 238A.

,
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14. AUXILIARY PANEL AELAY

The Auxiliary Panel Relay is suppl, led by Geneal Electric and has
Model No.12NFA51A. It is mounted into a cutout in ene face of a panel

using four screws. It is qualified by a document entitled " Qualification
Test Data," DV13683137, Fecurary 28, 1977, whicn is a compilation of GE
test data, and tne report " Environmental Qualification of the Safety

I Aelated Instruments for LaSalle teclear rbwer Station," .TC Powers, Aeoort
No . 7 34-7 9.00 2 Rev . 1, Se p temo er 3, 19 79. The relay is suoject to seismic

j
; loading.
I

i.!

1 The relay was qualified by testing. In tne GE tests, tne relay was i

monitored for enatter while meing vibrateo at 5 g, 7.5 g ano 11 g over tne

i
l to 30 Hz range in ne tnree directions. No enattar greater than 10 msec

f
was detected up to tnese g levels.

i

In tests descrioed in the MCC Powers report, the test mooule was cacx'

mounted in an instmment panel in tne uprignt position. Biaxial tests were
performed in tvo perpendicular planes. A resonance saaren from 1 to 40 Hz
at 0.2 g was perfomed and no natural frequencies were identified. The
panel was suojected to complex random input witn a correcencing TR$ enat

'

envelopes tne RRS except for very low frequencies. The ARS is a generic
spectrum tnat envelopes tne spectra for all applicaole panels in the
LaSalle and Zinner plants.

4

Continuity of contacts was enecxed and output response monitored. :22

malfunctions occurreo and tne test modula remainea functional after tne
I tests. Since no problem nas been identified, tne relay is con *4erto to oe

!- adequately' qualified. i

!
.
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15. 3AILEY ALAAM

The dailey Alaras a'en supplien by tne Sailey Metar Co. anc nave Mooel
tins. 7a5110 AAAll ana 745120 AAAll. Tn'ay slica into a racx anten is

mountaa in a cutout in tne faca of a panel. Tney are qualifiec by GE Test
Resort Mos. 468 ana 525, datac :;ovemoer 15, 1972, anc it)e I4,1973. Tne

alarn is sucject to saismic loacing.

t
The alarms were qu&!ified oy tast in botn reports mentionec aoove. In

,
' tne first tast, a 12-unit racx was mountac to a nolcing fixture, wnicn was

mountat on tne snaxar. Tne racx was not cantileverso as i: is in tne
Iimmer installation. Tne racx was sucjectac to sine seat ancuranca casts'

! (twa minutas) at 1.5 g and 100 dz. It was also 1imit Iastac at 9 g F/S,
9.5 g S/S, and 13 g 'I at 33 Hz. Curing tasts output rel'ay action of me

4

'! alarms was monitorac anc no malfunctions were cetactac.

In :ne second tast, tne racx was mountac in tne cantilaversa fasnion
mat is used in tne actual installation. Resonancas of 18 Hz,14 nz, anc
14 Hz wars tnus icentifiec in ene S/S, ?/B, anc 'I airections,
resoectively. Limit tasts were tnen performac at mesa natural frequancies
at 5 g, a g and 5 g in tne S/S, ?/S anc tt cirections. during ene ifmit
tests, newever, me cacx and of tne racx was restrainec in tne sice-to-sica
nirection to prevent excassive cisplacement. Tais of course, is not
escrasantative of me field installation.

The requirec saismic input as presentac in tne qualification data is
scmewnat cruce. Tne I?A's from me flocr level RRS were amolifiac by-

transmissibilities at ac:alerometer locations on'me panel. Tne resulting
required accalarations were 3.02 g., 8.55 g and 4.77 g in tne S/S, F/S and 't
ofrections, resoectively. Tnis esquired inout axceecs me input appif ed

,

during tne tasts of Test Recor No. 525. Tne applicant l atar fuentsnec
information :nat indicatas =at tne transmissioilities usac ners too nign
and tnat une actual required ac:alerations art significmtly Tass Inan
aaplied accalerations.

.
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There were no ma,1 functions icentified during tests.

.t

' .

In* order to complete-our review, we have eequested that the applicant'

,

perfom an analysis to verify tnat the alarm would still function if the
cacx-eno restraint were removed during tests.

|
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16. 440 'l .10 TOR GNTROL CENTER
.

.

Tne 45 V Motor. Coritrol Cante is provicea ay tne ITE Imoerial~

Corporation anc nas Mocal Mc. 56C0 Serits. I: is currently qualifisc oy

)"Saismic Wi nstancanilit of 5600 Serias-Motor Con:rol Cantar,":ne espor:

ITE *noerial Corp. , tevemoer 24, 1975, out a recualificatton is plannea.a

The caninet is suoject to seismic anc nycrocynamic loacs.

The motor control center.was originally qualif fee oy testing. It was
|

! at:acnec to a snaxar taole tnat provicea motion at a 36' angle to :ne

| norizontal. 740 vertical sec: tons 'coltad :cgetner anc containing cavices

i
vert castaa. Tne sec: tons nort tastat in no perpencicuir planes anc

.

f cevices were monitorto. A resonanca saaren from 1 to 23 riz was performec

i anc natural frequencies of 7 Hz in one ;ilane ano 3 dz in :na c:nar wars

| leentiftec. Sinusoical curation tests a: frequencies from 1 to 25 Hz dert

j also performeo as dere rancom vf oration tas:s wi:1 cantar frequency sat a:
C3ntact enattar occurrsc in one cevice curing sinuscicai ,resonancs.

casts. Tne tas:s ccacuc:ac :nus far ignert ne possioill:y of multimocal
resoonsa over tne i to 60 Hz range anc were perfornac along only a single

axis at a time. ,

To remedy deficiencies of :ne original tas:s, a retas: of :ns Control
Cantar is plannea. Tne retasting will again ce performed on no vertical
sections cot taa togetner. The unit will se tastac for resonancas anc 4f11
ce suojected to af axial multifrequency casts containing inout over cne
! :o 55 Hz range. Instruments are to se contained in :ne caninet anc'

! functional canantlity is to os monitorto curing anc after tasts. An ARS'

:nat envelopes all floor ARS at enesa casinet locations at :ne Zimmer plant'

is to oe exceeced oy ne TRS. Tnis tast plan will allow for proper'
'

qualification of the caninet..

In arcar to comoleta our review we esquire :ne acclicant :o furnisn
tne comaletac qualification tas recor: on :ni s i:am anen availaole.

,

t
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17. AdCCW PUMPS

'

The RSCCJ Pumps ars provided by Singnam Willamette and have Model
,

No. 8X10X14 CAP. It is currently qualified by the report " Seismic Analysis
of Singn un Willamette Co. 8X10X14 CAP Pump Serial do. 14210325/8 m. Zimer
Station E," van klik and Associates, Inc., Octooer 24, 1975, out is to os
requalified. 1he RhCCd Pump is suoject to seismic and hydrocynamic loacs.

4| QJalification of this item was perfomac by analysis. In tneir

i analysis, Van klik and Associates considered only seismic forces for

! dynamic loacs and tne pump was detemined to oe adequate. Witn tne -

| introduction of tne T-quencner loacs, the nozzle loacs exceec tne
j manufacturer's current allowaole values. To assess wnetner tne new nozzle
; loaas can safely be nitastood, Singnam Willamette will re-analyze tne valve

o tnese loaas and to the appropriate response spectra. Sargent anc Luncy
,

cannot perform tnis analysis oecause the manufacturer will not release
necessary infonnation.

The new analysis is to use finite elements and the response spectrum
me tnoa. Stresses in all pump components are to oe calculatec witn tne
current seismic and nydrodynamic loacs anc tne ccrresponding nozzle loads

*

applied.

In order to complete our review of tnis item, we require tnat tne
applicant furnish ene completed seismic qualification report wnen availaole.

:
.
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! 18. SGTS EQUIPMENT TRAIN.

rnis equipment cons'ists of tno staal frames anc plata coxes

4*. ~ long x 7 f t nign x 7 ft nica coltaa to redctor ouilcing floor, one at
elav ation 5a6 f t 0 in. and tne otner at elevation 593 f t 6 in. Tais was
.manufa turec oy /merican Air Filcar. It das qualified for seismic plus .

nycrodynamic loacs cy analysis performac cy American Air Filtar Co."

documentaa oy report No. PE2-631 catec .May 23, 1974

.

The analysis nas performed using ene ecmoute coces, ICES STRUCL II,|
',i 3YNAL, FLAX, 3YSTRESS, and STRESS. The naturai frequencias, anc moce .

'

| snaces nort decarminec using ene comoutar coces OY.1AL anc FLAX. Tne
,

| natural frequencies in e.no sica to sica cinction ners cecarminec to se
14.6 Hz, 31.0 Hz, anc 40.4 itz. Responsa spectrum analysis was performac in .

;
Ine sica to sica cirt tion using tne requirte etsconsa scectrum. A static'

analysis was perfomeo in ene otner cirscrions using tae aapropriata 7.?A
values. Static analyses were also perfomec for pressurs anc gravity
loacing . Tnesa were perfomec using tne computar coce I23 STRUCL II. A
post procassor program OYSTRESS was usac to c moine memoer anc-forcas for
tne sifferent required loac comninaticns. STRE557 was usac to comcuta
.:emoer strusses sna comoar* tnam to me stress allowaolas. Tne following

critical stress results were catained.
.

'

Stres s Allow.
Element Ratio Ratio

;i

.wemaer 1 Load Concition 2 (GBE) 0.90 1.0

. emner 5, Loac Concition 2 (0BE) 0.33 1.0w

Memoer 9. Load Condition 1 (00E) 0.91 1.0
.wemaer 1, Loac Cancition 6 (55'd) 1.20 1.01

,

. emner 5, Load Condition G (55E) 1.22 1.31w

.wammer 9, Loac Cancition 5 (53E) 1.25 1.31
,

Stre ss , C.t ic. S tre ss -
Ratio' OdF. *)ru ng

Allow. Stress
>

| 3asad on tne fialo casarration anc a etview of its saisate

|
qualification esport, tne SG 3 aquicment train is acequataly :ualifisc f r
seismic loacing, j

l 23

* .

-_.-_ _



.. . . - - . - . - . . . . . , . . .. .. . . . .. --- - -
.

. . . . . - . . .. .-- . .. . . . . . . .

1..
,. . .

.

.

| 19. RSCCW EXPANSION TANKS
-

'

Th's equipment consists of two norizontal cylindrical tanus 60 inenes
,

in diaNtar my 144 in, long located in the reactor ou11 ding at
elevation 593 f t 6 in. These are supported on two gusset sacale supports

oolted to tne floor witn 8-1.0 in. diameter oolts. Tanus were manufactured
by Sisnopric Co. , Orawing No. 9 36-74-1 Rev. 2. These were qualified for

seismic plus nydrodynamic loacs by analysis perfomeo by Sargent and t.uncy
,

i Engineers cocumented in EMO File No. 025374

-

f The analysis was perfomed using tne static coefficient metnod. !
Natural frsquenc'ies were calculated in tnree directions using closed form {
nand solution tecnniques. These are 82.7 Hz side to side,13.9 Hz axial,
65 Hz vertica'. Since the tank was founa to be rigid in all out tne utal
airection, ZP', acceleration values were usec in ene sioe. to sica ano
vertical airections. Seismic axeleration from tne required response
spectra at 14.7 Hz das used to calculate the force in tne axial airection.
Static analysis using pressure, gravity, and nozzle loacs were also
perf omeo. Stresses from these (seismic, nydrodynamic, operating, gravity)
loac comoinations were evaluated at nozzles, tann sosports, and .ne snell.

Results at critical locations are:'

.

,

'
,

Calc. Allow.
'

Element Stress Stres s

|
|
'

l. Supports (Max. Stress) 11.0 ksi 20.4 ksi
! 2. Nozzles (3 in. Scneo. 40) - Max 13.3 xsi 20.6 xsi

Stress
3. Saddle Welds 2.1 k s i 20.6 ksi
4. Shell ( At Support) 30.5 xsi 30.8 <si

!-

i

Based on tne fia. 1 tscaction anc.a review of .neir seismic
>

qualification report, tne RSC~J expansion canus are acequataly qualifiec |
!for seismic loacing.
l
.
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20. AEMC*E SHJT00WN PANELS
~

'

.

1

Aamota Shutdown dan'als 'A,18 (Equioment No. IPL57 *A/d, Mocal No a/A)

! mas suppliac cy Ottt Eiactric C:ntrol, Inc. It is a etetangular metal
cloient of dimensions 90H x 50W x 200 in. ana weigns acout 1800 los. :t is

locatac in tne auxiliary outicing at elevations of idd ft (JA) anc
525 f t. 7 i n. (JB ) . Tne fiele mounting consists of fillat wels on
12 incnes centers in ene front anc oacx. Tne qualification accmnent
referrec is: Wyla Lan. Repor: No. 43481-1 of 5-19-1977. Seismic loac is"

|
consicerec in tne qualification.

:

Ta ts panel was qualifiac enrougn ta Tne dela was analysac for {.

strengtn anc founc to se acequata. In lacoartory mounting it nac 12-1/2 in

13 grace 5 colts. The tests on ene panel aert multtaxes, multifrequency*

witn simultanecus phase inconerent norizontal anc vertical inputs. Tne
tasts were of 20 seconcs curation at frequency cancwiatns spacac one-catra
octave apart over ene range of 1 to 40 Hz. Tne amolituce of eacn one-cnire
octava frequency 4as idapendently acjustad in eacn axis till cae TAS
envelopec tne ARS. A one pertant ano a wo cercent camoing mere usac for

i

OSE anc SSE respectively. Tne paneis were attacted to tne cast tacie in
tne side-to-sice/ vertical orientation for cne intial saquence of tasts inq

-

:nen were rotatad 90 dagrees in :ne norizon:ai plane for tne

front-to-cacx/ vertical cast orientation. Tners 4ere five CBE ans one SIE
level tests in eacn test orientation for eacn panel (IA anc 18). Six
accelerometers were mountac on eacn panel to recora resoonsa. un eacn of*

tne two aanels, one switcn ascn of five types were monitcred. Tney were: ,

Recrusantative On ?anel On Panel
,

i Elec71 cal device iPL5 7JA IPL573

4

! Electro Switcn Series 40 IE51ASC3a 1321HS009 !
*

General Elecric SSM dancswit::n 1212ASC02A 1E12ASC023

3eneral Electric 53-1.-ancswitcn IE31A50715 lE51ASe7G8

General Elec71c CR294) Swit::n 1321C5011A lo2iCS01fu

Catler etanmer 10250T Switcn Is21C5012A 132iCS0123 e

i

I.

i 4

i 20
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1
These die not reveal any contact enatter curing tne tast. General Electric
No.180 Vertical Indicator and Transmation 610TS Signal Convertar were

mounted during the test out not monitored for electrical function.
Qualification of tne No.180 Indicator is documentad in Wyle Lao. Test
Report 43493-1 of April 12, 1977. The first was a msonance saaren (sine
sweep) witn a 0.2 g input. Next test was a pseudo-oiaxial, sine beats of-

over 3 g (4.97 pseudo Diaxial) in horizontal and vertical dimetion

| component input at 1/2 octhwes from 1-33 Hz. Tney were monitorta and no

! malfunction cetected. Transmation 610TS Signal Converter is similar to
-

610T wnicn was tes.ted and documented in Acton Environmental Testing
Aegort 11483. The test was singla axis, single frequency sine dwell of
30 seconos duration at 1, 2, 4, 8, 10, 20, 35 Hz in F/B and vertical anc 8,

,

11, 14, 16, 18, 19, 26 tiz side-to-stae. The signal converter was monitored

i anc no malfunction occu ed.
,

Tne analysis for strengtn is acequata. The TRS from the tast on ene
panels avelopet tne RAS completely out does not evelope $$I-ARS cetow 4 itz
range. This is acceptacle as there is not any system frequency in .nat
vicinity. The fuctionality of itams mountad on tnesa panels were verified.

However, tne test performed oy Wyle Lacoratory anc doc'umenteo in
recort No. 43493-1 incluced a time relay (Item 4) and a L and N recorcer
(Item 6) . These two pieces were reportaa to have experienceo structural

,

ano/or electrical pronless during tne test. The criticality of tne
problems in regarcs to tne seismic qualification of taese pieces were left
for C3&E. A question was asxed of the applicant, ouring :ne
SQRT-site-visit, whetner any of these equipment (Item 4, Item 6) were

installec at Zimmer? If there were any, now were tney qualifiaa? The
aoplicant stated tnat tne answers to taese questions woulc ce proviced at a

later cata.

Sasaa on our ooservation of tne field 1.1stallation and review of tne
qualification reports tn'.s itam is adequataly qualifiec for .ne prescrioec
loacing, pencing satisfactory resolution of the issues mentionec in tne
precacing paragraon.

f *
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21. GitAVITY SHJTTER ISO.ATI0tt OMPER
.

This equipcwit conitses of 23 gravity actuacac duct worx isolation
dampers. Tney vary in siza from 25 incnes my 15 incnes to 60 incnes sy
20 incnes witn at:1er intarnal or extarnal c:untar salancas. Tnesa art
s'lange boltaa to .ne auct wort witn 3/3 in. ciameter colts on six incn
cantars. These etccangular eacxaraft sampers were manufactures oy Air
Salanca Inc. This equipment is locatad in ene auxiliary outicing at

,

.
various elevations from 525 f t 7 in. to 591 ft 7 in.' These 4ert qualifiec

i for ssismic loacing my ootn casting anc analysis. Tne tasting was'

,erf:rmec ey Air dalanca I; c. cecumentec sy report No. ABI-015 ca ac
;

j 10-20-75 anc AdI-016 catac 10-20-75. Tne analysis was parfcenec sy Sargent

i anc wunay ingineers occunentac oy IHO fila ao. 027724

>! A resonant saartn cast das concu: tac on an external counter-calanca
;ro totype, 60 in. x 30 in. size, for frequency range of 1 to 33 dz. Tna
natural frequencies were notac for eacn axis. Then ene ;mtatype was
vioratac at tne naturai frequencies for 120 sac. at an inout accalaration

of 4 g's in tne X anc Y plane anc 2 g's in tne I plane. :lo malfunction nas
.or internal countarsalanca damoers (*"/C' 3amper Equipment) a:notaa.

similar tast ;recacurs was ccacuctac on a ad in. x 50 i~n; Prototype witn
inout accalerations of 2.3 g in the X-plane, 4.5 g in ene Y-clane, anc
2.0 g in tne I-piane apaitac at ene natural frequencies.

Tne required accaleration levels for tne camoers was catarminec using
the *Kapur's' metnoc. In :nis metnod accaleration values art catarminec sy

j soolying an amolificatien f acter to tne aatracriate auilcing ficer soec ra
as a function of cne ratio of damner aanger frequency to ene camper .

frequency. The requirsc accalarations are less tnan the test values usac.'

|

3asac on tne field inscection of ne gravity snuttar isolation :amoers'

|' ano a etview of tneir qualification recorts, tne gravity snuttar isolati:n
samoers are acequataly qualifiac for seismic loacing.

32
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22. (.PPOSED 5. AGE SALANCING 0AlfER

! The Opposed Blade Salancing Oamper is supplied by Tuttle and Sailuy
iand has Model No. A718. It is qualified by the document "Requalification:

| of HVAC 0pposeo-81ade Volume Control Salancing Oampers," Sargent and Lunay,
'

,

Feoruary 17, 1981. The damper is suoject to seismic and hydrodynamic loads.
t

i
Qualification of tnis damper was performed by analysis. In the

analysis, the damper blace was assumed to oe a uniformly loadeo ceam simply
supportad at the ends. The maximum blace lengtn for all fucn campers was
used and tne damper frame was assumed rigic. The lowest natural frequency
calculated for tne pin-pin beam was 23.9 cas.

i

The Kapur-Sheo metnod was used to catermine tne response g level for
I tne olace witn ene natural frequencies of the damper ano supporting hangeri

! known. The analysis was done using tne worst response spectra at une
hanger locations for all sucn campers. The maximum blade response was
calculatac for each nanger-damper comoination in the plant. The worst case
damper response was 1.35 g EW,1.45 g MS, and 3.07 g V. A value of 5 g in
eacn direction was used in the analysis.

.

The directional accelerations were concinea using SASS anc the

pressure force nas added in. The' rtsulting olace oencing stress was
calculatac to be 21030 psi, whicn is less tnan the allowaole stress of
32000 psi.

The olade deflection was determined to oe 0.5 in., whicn is ,

acceptaole. Stress on tne bearings was only 786 psi and snear stress in }
.

tna olade snaf t was 900 psi. [i

'
I

I

Sinca no concarns witn tne analysis have seen icentifiec, the !
'

!

|
qualification of tnis itam is consicerec acecuata.

|

|
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23. BUTTERFLY ISCLATION CMPER

Tnis equipment confists of 4-17 3/4 in. ciamatar anc 23 3/4 in.
ciamatar campers ditn ITT motor coerate s. Tneia are locataa in ene
auxiliary suilcing at elev ation 391 f t 7 in. Camcars art f' ange soltaa to
tne connecting cuct wcrx with 3/3 in, ciamatar colts an six inen cantars.
Thesa nere manufactursc ay American Warming anc 'lantilating Inc. Saismic
qualifications was ace:molisnea cy botn testing anc analysis. Recorts

|
cocumenting tne qualification worx are Sargent anc Luccy Engineers EMO File

No. 009694 anc IMD Flie No. CZS332.
'

Seismic qualification of tne mot:r operater das per ormac sy casting.d

i Qualification of tne remaincer of tne camper nas act:mplisnec esing static
aquivalent analysis. For tne static analysis, tne damcer natural
frequencias wars cetanninec y nanc solution tecnnicues in 3 strections.

f Tne natural frsquencies for tne two size dmoers were :etarminec to. ce:

(I'lCDIYNB ) (l'/ CO 2Y NS)
N-S Rigid Rigic
E4 33.7 Hz 1.10.3 Hz
'tertical 33.7 etz 110.3 riz'

.

.

Tne requirec g-levels .'.re 0.55 g anc 0.35 g in ene two norizontal anc
0.75 g in ene vertical cirterion.

Opertaility of cne campers curirg seismic loacing is assurec sy-

evaluating tne ceflection of tne camper's snaf t-slace assemoly in accicion
,

to ev aluating camcer cri tical comoonent stressas. They art:i

.

I
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Calc. Allow.! -

| Elament Senss Stress

Dampar diace 1589 psi 2340 psi

Camper Searing teac 426 10 4900 lo*

Shear Load /Ancnor doit 30 lb 830 lb4

!
19' 'X) ps iShear in Staf t 2607 psi c

t

Solt Connecting Blade and Shaft 18467 pi 19200 rsi
!
,

-

Seismic testing of tne motor operator das performeo by Wyle Lao,
documented in report f4. 53072. The t'est results demonstrated opertoility

i up to 3 g 's. For tne test, tne inotor operator was base mountea only, a
| more conservative mounting tnan in the fielo. For the field mounting, tne

motor operator is supported it the base an1 at the motor end. Therefore,
tne seismic testing of tne motor operator was adequate.

Sosec on the fielo inspection of tne cuttarfly isolation camoer ano a
review of tneir qualification reports, the butterfly isolation damper is
acequately q~ualifiec for seismic loading.

.

!
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24 10-IN. GLGVE 'IAL'lE

ini: *0-in. glove ,/&lve is provicea oy tne ?owell Co. ana nas Figure
! :c. 3051-7-4E. It is qualified oy tne .am. ?cwell Co. Seismic qualification

|
Aacort No. 5-87132, :4aren 23,1931, ana Sargent anc Luncy calculaticns

! catad April la,1981. The valve is suoject to saismic anc nydrooynamic
! loacs.

Tne valve was originally qualified oy analysis oy tne ?owell Co. using
cne camoutar program SAFE. It was usaa to calculata resonancas of 25.5 ina
44.5 az. Tne program was also useo to aoply g-icacs at ene valve C.G. anc
to perform a static analysis to cetannine resulting stressas in ene valve
components. Tne sc tssas were comparsa to AISC allowaoles for tne operator

,
anc colting stresses anc to tne A514E section III Csce for cener alenents.
Tne appliac g loacs were adjustad until an allowaola stress was esacnac anc
une valve was tnertoy qualifica to 3.5 g, 3.5 g anc 1 g in ene :nrce
ortnogonal directions. Allowaole valve nozzle loacs were also cetarminec.

Sargent ana Lunay tnen requalifiac cne valve ' y consicaring cne connetc

fl ange moment. Tney also civiced g levels at ene valve C.G. cy an
.

amplification factor of 2 to ac: cunt for tne value flexibility. A similar
amot ification f acter of 1.5 nad seen usec oy S&L in sneir valve

'

qualifications for cne LaSalla plant. Tne Sargent ana Lunay analysis
resultad in qualification g levels of 1.32, 3.12, and 2.32 in ene tnree
ortnogonal dirsc: ions. Tne allowacle nozzle loacs were not altered. Tne
allowaole g levels and nozzle loacs are to ce comoarta to actual casalts
cocaineo from .ne ciping analysis per or-neo oy tne NUS Corp.d

i

In orcer to comoleta our review, we have required tnat tne apolicant
,

i

1) istify :nat use of an amolification f actor of 2 to ac: cunt for
yalve f1axisility is conservative.

!

2) Show enac tne piping analysis .nsults, wnen occainec, oc not
;

excaec allowaole g levels anc noz:le loacs for tne valve.
.

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

This relief valve is supplied oy t,.ne J. E., Lonergan Co. and nas Mocal
|
|

No. LCT 20/51. It is qualified my the document " Seismic Calculations
Safety and Relief Valves," J. E. Lonergan Co., Octncer 21,1976, and by
suosequent calculations perfomed by Sargent anc tundy. Tne relief valve

;

:. is suoject to seismic and hydrodynamic loads.
I

':

Tnis item is qualified oy analysis. In tne analysis perfomea ey tne'

J. E. Lenergan Co., tne natural frequencies for lataral bencing and of tne
valve's spring system are approximated. Seismic accelerations of 3.5 g in
eacn direction are applied at the C. G. of tne valve. Tne loads at tne
nozzlek are tnen calculated as reactions to tnese accelerations. This

>|
metnoc coes not ap;ropriately account for motion of tne piping in the

;
cetamination of the nozzle loads. The Lonergan analysis finally'

determined that tne valve section moduli and metal area at the inlet anc
outlet are significantly higner tnan tnat of the attacnea piping.

Sargent ano Lunay later performed an analysis on ene valve. Tne
natural frequency for bending motion was recalculated, using less
conservative assumptions, to be 88 Hz. Tnis suggests tnat ene valve ocoy ,

,

anc nousing arounc tne spring can oe treatec as rigia. Sinca tne spring
ano surrounding housing are of lignt weipt relative to tne valve body ana

.' are stout stmeture, t.*ey were not analyzec. Tne weaker inlet and outlet
fianges we a analyzed for nozzle loads from tne Sargent and Lunciy piping
analys is. The applied nozzle loads are as follows:

'

'I
M (f t-lo) MS MCrA(l b) Fs FC A,

Maximum load
(inlet or outlet)

255 219 254 70 34 140

The allowaole flange senaing moment was aeterminea to ce 251 f t-lo.
The flange sales (1/2-incn) nave a basic allowaole stres. of 25 <si, anica

t

.
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is sufficient. Tne g lerels of tne valve as cateminec by tne piping-

analysis are 5.s g, 2.1 g anc 4.4 g in tne tnree coercinata directions.
~

Sinca ene valve flanges appear to se men more critical tnan tne
remaincer of tne valse anc are of sufficiant structral intagri y f:r
sogliac loacs, tnis valve is c:nsicerec to se acequately qualifiec.

,

1 .
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26. 3/8 IN. M, GLOSE VALVE

.

Tne valve (size and type: 3/8 in. .Glooe; Oper. Type M; Model 6432) was
manufactured by Henry. Vancor was Sannson. In the field it was weloed to

i a 1.5 in. diameter copper pipe located in ene auxiliary building. The
referenced qualification cocument is Comorate Osnsulting ano Development
Company Report No. A-129-77 aated 8-5-77. Seismic load is considered in
the qualification.

:

| This valve has oeen qualified tnrougn test. The lacoratory mounting
-

I was on a fixture to simulate in service condition. ' Tners was no
.

j accelerometer mounted on the valve because of its small si:e. It was

subjected to psuedo of-axial, sine owell at 27.5 Hz for 245 seconcs wi en

i component input level of 4.0 g in "a", 4.0 g in "d" anc 3.3 g in "c"

; direction. "a", "b" and "c" is along the outlet pipe run, gemenaicular to
"a" in tne plane of tnis axis ano valve stem, and perpencicular to corn "a"

and "b" respectively. Tae e was only one test to simulata five usE ano one
SSE in time duration.

In the field mounting, the system of piping on wnicn tne valve was
mounted 'was rather flexible ano appeared to os neeatng suppor":s. On

inquiry, tne applicant stated that there we e supports to tne pioing
system. Tney nad temporarily caen removed for tne punose of weeping
insulation around the pipes. The supports would oe put bacx in.

The test is satisfactory oecause tne valve itself was relatively
1

stiff. However, tne g-levels (requirement level) from tne piping analysis
is yet to be verifiec.;

B

3asec on cor ooservation of tne fiele installation, tne review of tne
qualification reports anc tne clarification provicea tne splicant, tni s
valve is adequataly qualified for tne prescricea loacing genoing
verification of the g-levels from tne piping analysis.

!
.

.
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27. 10-IN. AG, GLOSE VALVE
'

,

l
Tnis 10-in. glove valve is provicec my tne Fisner controls Co. It is

cualifiec in ene esport "Requalificatio'n of tne'10-in. (lWSCdO) Fisner

Valves for tne Maximum Oynamic Loacs incountarso - Suosystem WS-12,*-

May 23,1981. i'he valve is suoject to saismic anc nycrecynamic icacs.

Fisner Controls originally performeo a structural anaiysis on tne.

valve to calculata stresses due to applied "gd loacs using tne SEISMIC 3
camoutar program. Fisner qualifiec cne valve to IPA's of tne floor level
essoonsa spect: a. A natural frecuency of 27.1 Hz :orrssoonding to lataral
vioration of tne valve operater nas also icentifiac.

.

:
.

Tne valve was later requalifiec by Sargent anc .uncy enrougn
; analysis. Tneir analytical aoproacn was to apply g loacs at the C.3. of

tne valve sucn :nat tne hignest stress in tne valve falls just uncer Coca
allowaola. Tnesa g Icaos are taen civicea sy 2 to ac::unt for fiaxisility
of tne valve anc tnersey estaaltsn tne qualifying g levels for tne valve.
Tne resulting qualification values were 1.18 g,1.03 g, anc 1.54 g in tne

;

three ortnogonal airections wnile the g loacs from final pioing analysis
(ay tne NUS C:rp) were 1.07 g, 0.90 g, and 1.59 g,'esscectively. rti gner
qualifying g loacs coulc nave meen estaolisnec, out,tne procacurs of
maximizing tnese g levels was stoppec sinca ene piping analysis results
wers alreacy excaecec.

'
S&L's analysis inclucac a calculation for une connet flange moment,

wnica excaecac tne ASiE Section III Coce allowaola. hrssses in tne valva
due to cae actual piping nozzle Icacs were also calculatac anc catarminec

to se ac:aotaole. .

~i crcer to ..cmoleta cur review, we nave escuirsc cnat une acet icantu

justify tnat usa of an amolification factor of 2 to ac::unt f ar salve
flextaility is cansarvative.

-
.
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28. ELECTRICAL INDICATOR VERTICAL EDGEWISE

The indicator (Model No. Type 180.0C) was suppliec oy General

Electric. It measures 6.33H x 6.04 x 2.294L :n. anc weigns 18 oz. It is
mounted on main control ooaro IPM07J wnica is located in ene auxiliary

;
outicing at an elevation of 546 f t. The referenced qualification document

is: Wyle Test Report No. 43493-1 of April 12, 1977. Only seismic loaos
are considered in tne qualification.

.

This aquipment was qualifiec througn test. First ene required
g-levels for its location was obtained from an analysis performed on tne

3

| panel (IPM07J) . Tnis was 1.4 g in eacn of tne three directions. A two
percent camping was used in the analysis. Sotn tne lacoratory and field'

mountings were stancarc mounting naraware for instrument on panel.

! Resonance saaren performed in :ne range of 1 to 33 Mz cia not incicata any
; in unis range. The qualification was performed with pseuco bi-axial single

frequency sine oeat test at 1/2 octave interval anc witn maximum best
excitation of 3 g in eacn direction. The criteria of 5 OSE anc one SSE
level tast requirement was satisfieo.

The test was adequata. The functionacility was verified. .

i

! daseo on our review of the qualification documents and casarvation of
tne field installation, tais instrument is adequatley qualified for Ine
prescribed loacing.

|

i
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29. TRANSWION CJARE.4T ACLAYS
,

The realys ',54uipment No. IFi-VG321, 23; Macal No. 210A) are suppl tea.

cy Transmation Inc. It was (lFS-VCO21) mountaa on canal iPLi4 *A locataa in
taa auxiliary outicing at an alavation of 557 f t. Tais itac: weigning scout

3.5 los nac a cox type esperanca wita :!oproximata cimension of

3 x 5 x 5 in. It was mountao wim 4-1/2 in. 3 32 pan neaa fron macnine

screws. The sferencac cocument for qualification is Acton No. I1483 of
Apri l 3,1975. Seismic loads are consider =1 in tne qualification.

i

; Tnis aquipment nac been qualified casac cn its similarity to relay ,

|
Mocal (220A) . Model !,20A was castad. The laceratcry sounting nas tne same |.
as tne fiela. A resonance saaren in eacn of its axi.s witn a sine sweep of'

j 0.5 g magnituce inoicacao tne following resonant,fre'quecies in tne range of
-

j 0.5 to 35 Hz:
'i

n :none celow 35 Hz; n2:3' l9 H23 '# "0"'
'

1

wners n t is normal to tne 3 x 5 faca n2 is normal to tne 5 x 5 f act
ana v is ncrmal to cae otner 3 x 5 faca anc permanoicular to n3 anc

2. . Tne suosaquent qualification tasts were single axis, single3

frequency sine cwell witn an inout of 3 g. Tnis test das repeataa at

frequencies of 3,11,14,15, la 19 ana 26 nz in eacn oriantation. Eacn'

-

das of 30 seconos curation.

The worst of tne two panel actalerations at instrument locations were

1 = 2.5 g; n2 = 2.5 g and 'l = 1.0 g . Single axis, single frequencyn

tast is acequate for this itam. Tne numoer of tests performea are acequata
to meet necnanical aging critaria. ,

i

Sasaa on our casarvation of tne fiaia installation ana .eview sf tne

| qualification cocuments tne transmation current reiays are acequataly
cualified for tne prescricea loaaing.

| <

!

42
1

:

i,

e

- - - - - - - - - - = - - . ,o_ _ _ _ _ _ . , _ , , , _ , , ,



6

. . . .

.. s
.

; .3 ..

o

30. ROSEMOUNT TEMPERATURE DETECTOR ASSEMat.Y
'

.

This ecuipment (10 of tnes', wnicn .have tne, pnysical appearance of a
short (approximately 10 in.) length of 3/4 in. diameter pipe witn a
electrical connection head at one end. These assemolies are used witn two
types of mounting. One type threads directly into a tnreacea pipe nipple,

i tne otner type is wall mounted using an angle Dracket wnici attacnes to tne
I wall witn two 1/4 in. diameter bolts. The temperature detectus were

manufacturec ey Rosemount Inc. (Orawing Numoers H34149-33)3 and
H34149-3205) . This equipment was qualif tea for seismic plus hyorodynamic,

i loacing oy testing performed oy Rosemount, cocumented by report 30. 107616.

.

Tests for tne temperature detectors were perfomeo for tne more
flexiole wall mounted design. lhe tests consistec of resonance saaren from'

! I to 35 dz and pseudo etaxial sine dwell se resonance frequencies. The

'. natural frequencies in eacn direccion wcre determt.1ec to me:

F8/V 7.4, 24 Hz.

F3/V (rotated 180') 7.6, 11, 25 Hz.

.

SS/V 7.7, 24 Hz.

Tne pseuco ciaxial sine dwell tests 'were performac wim a 4.3 g input
level of 30 seconcs duration. The required acceleration le'vels in eacn
airection are H1: 2.3 g, H2: 1.7 g , V : 2. 9 g . Operant 11ty was demonstratec
cefore, curing, ano after tne sine owell tests. However, a small fracture s
witn slignt permanent defomation of the wall support bracxat was sustainec
during tne tests. The uracxet was still capanle of supporting tne sensor
assemoly. Rosemount redesigied tne wall bracxet witn accitional cracing.

|
The recesignac oracxats were suoplied for Zimmer. The temperature catactor
assemoly aita :ne redesigned cracKat is ceing recualifiec cy tasting. The
toplicant nas agreed to suomia, tne requalification report for review.

|
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Based on ene field inscection of tne Rosamount camperature catactor
assamoly anc a reviaw of its qualification report, tais itam is acequataly

- qualifisc for seismic loicing penctng satisfactory review of its new
* *

requalification report.
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31. ATK0l% TIC OELUGE 50LEN0!O VALVE-

These 1 1/2 in. solenoid valves (8 of enem) were manufactured by
Atxomatic valve Co. witn model ttancer 5700-GX. Tnese are a portion of tne

stancoy gas treatment systems located at elevations 593 f t 6 in ana
546 f t 0 in. of the reactor building. Valves are attacned rigioly to an

,

angle iron frame work witn 2 2 inc, U-colts. These were qualifiea for .

seismic plus nydrodynamic loaoing oy test perfonned by Gaynes Jgineeringe
,

and Testing Laboratories, Inc. documented oy report. No. 75411.
,

!
'
.

The tests consistaa of a resonance saaren ano pseuco ciaxial single ,

frequency s ine dwell. No natural frequencies were founo oelow 33 Hz. Tne
pseuco biaxial sine dwell tests were perfonned at tne following frequencies'

!
I F3/V = 5,10,15, 21, 27, 31, 33 Hz.t

SS/V = 5,10,15, 23, 29, 33 Hz.

The duration of eacn dwell test was 60 seconcs. The input excitation

was 4.5 g in ene norizontal direction and 3.0 g in the vertical direction.
Operacility of tna valve was demonstrateo before, curing, and af tar ene.
sine dwell tests. The requirea ZFA levels are N-S 0.36 g, E-W 0.42 g,

| vertical 0.75 g. The test values greatly exceed tne recuired values.

l
i

Based on :ne fielo inspection ano a review of its qualification
report, tne Atkomatic Solenoid valve is acequately qualified for seismic
loading.
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32. SGT3 C00 LUG FAN

There art two 200 di4,1150 APM f an.motr assamelies. Jnesa
assamolies are mountaa on tne SGT3 acufpment t ains at elevations#

546 f t 0 in. anc 593 f t 6 in. of tne etact:r out i:ing. Tne f ar.s wara
manufacturta oy Suffalo Forge Co. .vien mocal No. 32 voiume fan. Tne fan

- nas a one norsacower destingnouse mocar witn frame No.1457. Tne fan-motx
assemolies were qualified for seismic plus hycrmaynamic loacing by analysis
performec oy Suffalo Forge Co. documentaa ey recort No. SA-A.4007.

,

i Tne saismic analysis was perfor-::ec asing tne static equivalent

i metnoa. Tne lowest natural frequency was catarminec to se 75 az for une

f f an rotor. Tne fan was analyzac for i g ac:aleration loacing in all carte
! cirections. Pie fan motx was analyzsc for tne following ac:alaration
! levels, N-5 2.2 g, E-4 3.4 g, vert 9.3 g. Stressas for tne critical

j Iccations wers decarminec to se as follows:

(psi) (psi)
Calc. Al low.

51ement Stres s Stres s

Fan: Sat Screw Shear 735 3,700
Shaft Shear 242 17,000

Tensile 483 23,500
Searing Solts: C:mo, 117 27,0C0

i
' Motor: 5/16 in. Mounting

solts: Shear 1040 13,565
Tansi1e 2140 26,334

Shaft Como. 2555 3,254

!

The calculated motor roter deflection nas 0.00C63 incnes c:maarsa cc
an allowaale of 0.013 incnes.

1

Currently tne f an-motor assamoly is mountac using 4 preloacec springs
to act as a vioration isolation mounting. Tais is to oe molacac nita 1
rigic mounting. In orcer ta justify cne exissing i g analysis of cne f an,.

i
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tne new mounting must ce rigid enough sucn tnat the lowest naturalt

frequency oe above 50 riz. Otnerwise, tne. current static analysis must be
scaled up to account for dynamic amplif,1 cation.,' '

On tne inlet sica of ene fan is a motor operated is: station damper.
Support of this equipment for seismic app, ears to ne questionaole. Seismic

. j qualification of this piece of equipment is requested.

Based on tne field inspection and a review of qualification reports,
tne cooling f an is qualified for seismic loading penoing satisfactory

.

resolution of tne acove concerns. i
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