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CATAWBA NUCLEAR STATION
SEISMIC QUALIFICATION OF SAFETY-RELATED ELECTRICAL EQUIPMENT
RESOLUTION OF SQRT AUDIT ITEMS

On March 13-16, 1984, the NRC conducted a Seismic Qua’ification Review
Team (SQRT) audit at Catawba. The purpose of this submittal is to provide
resolutions to the items identified by the NRC during the audit. The
format of this submittal provides resolutions to the generic items followed
by the resolutions to the equipment specific items. It should be noted

that the SQRT audit forms (revised as necessary) are included in the equip-
ment specific resolutions.




GENERIC ITEM

GENERIC ITEM #1

Duke is to provide a written description of the surveillance and
maintenance program for equipment in a mild environment.

RESOLUTION SUMMARY: The Catawba surveillance and preventative mainte-
nance program that includes qualification mandated equipment and
component replacement requirements for safety-related electrical
equipment conforms to the guidance contained in ANS 3.2/ANSI-N18.7-1976,
“Administrative Controls and Quality Assurance for the Operational Phase
of Nuclear Power Plants". The program is based on Technical Specifica-
tion requirements, manufacturer's information, qualification program
results, and Duke operating experience and is developed by station
personnel. Implementation of this program is through station procedures.
Various activities are included in this program such as channel
calibration, channel checks, equipment performance tests, valve Tineup
tests, ESF actuation tests, equipment lubrication and maintenance, and
equipment mechanical vibration studies. This program also facilitates
ongoing reviews of equipment performance, and as such, the surveillance
and preventative maintenance procedures can be continually updated

based on experience.

In addition to the station specific program described above, Duke has
implemented an Operating Experience Evaluation Program that monitors
safety significant issues including equipment performance. This
program consideres not only the operating experience from seven Duke
nuclear units, but also overall nuclear industry experience via

information mechanisms such as NRC IC Bulletins and Information Notices
and INPQ SERs and SOERs.



GENERIC ITEM

GENERIC ITEM #2

Provide confirmation for acceleration g levels used in valve
qualification in relation to as-built piping analysis.

RESOLUTION SUMMARY: Duke Power Company Quality Assurance procedures
require as-built piping analysis to assure that as-built piping
accelerations are within the specified limits of all Catawba safety-
related valves.



GENERIC ITEM

GENERIC ITEM #3

Complete qualifiction documentation packages by including purchase
and design specifications. Traceability of change of seismic
specification, and its potential impact to both old and new equipment
items.

RESOLUTION SUMMARY: For the Catawba Nuclear Station, determination of
seismic response spectra is organizationally the responsibility of the
Civil/Environmental Division. The plant specific response s;actra are
generated and controlled under the Duke Quality Assurance Program with
the individual response spectra identified by title and revision number.
Changes to the spectra are evaluated for potential impact on existing
equipment via a closed loop method such that the reviews and action
items, if any, are documented. For equipment purchased following a
change in the Catawba response spectra, the pertinent purchase document/
method would reflect the revised response spectra.

In summary, design mechanisms are provided to assure that changes in
floor response spectra are properly evaluated for existing equipment
implemented in the purchase of new equipment.



‘ GENERIC ITEM

GENERIC ITEM #4

Some deficiencies in equipment mountings have been identified in the
Control Room.

RESOLUTION SUMMARY: See resolutions to specific items number(s) 3,
6, and 17-4,

GENERIC ITEM #5
SQRT forms need to be revised, especially for BOP Scope Equipment.

RESOLUTION SUMMARY: SQRT forms have been revised and attached as part
of the specific item resolutions.

‘ GENERIC ITEM #6

In various cases, the qualification reports were found to need revision.

RESOLUTION SUMMARY: In cases wheredeficiencies in qualification reports
were found, these will be revised.



. SPECIFIC ITEM #1 UHI ISOLATION VALVE
PART 1: SQRT form to be revised in two places.
STATUS: This item is resolved.

RESOLUTION SUMMARY: The revised SQRT form follows this page.




[1.

ATTACHMENT B-1 3/28/84

Seismic_and Ovnamic Qualification Summarv of Equicment .
Plant Name: Catawba Unit 1 Type:
1.  Utiligy: Duke Power Camany PWR  4-looo . =
2. NSSS: Westinghouse 3WR -3
3. A/E: Duke Power Campany Other -
cmonmf_ngg ASME Class 2 Rydraulic Operated GAte Valve Locations 9902A, B &ﬁ
1. Scope: [x ] NSSS [ ] sop [ ] Other —"
2. Model Number: _12C1S00 Quantity: 4 bt
. Sizaor ﬂlngj: 12GX78SIW E
4, Vendor: Anchor Darling |
S. If the ccmponent is a capinet or pansl, name and mode! numter of the devicss
included: N/A ‘
R
6. Physical Description: 7 Yo
d.. Appearanca: avcrmlic/wtoi Ooe.rated Gate Valve
b. Oimensions: 44.62" Bnd &0 Brd; 169.25" Rich |
c. Weight: 6400 1b.
7.  Location: 3uilding: _Outside Contaiment - Auxiliary Bldg.
Elevation: _S52' 3-1/8" L
8. Field Mounting Conditicns: E 1 golt (No. ___, Sfze ___)
Weid (Length
9. Mounting Orfentation [e.g3., on floor, cantileversd, suspended, etc.]
Butt welded into pipeline with stem in wfucal orientation
10. a Systam in which locatsd: UPper head injection system

9. Functional Description: UHI Isolation Valve

¢c. Is the equipment required for [ ] Hot Standby, [ ] Cold Shutdown
( ] 8ot [ ] Neither (x ] Other Uoper Head Injection



UHI VALVE QUALIFICATION

The qualification of the UHI valve can best be described by discussing the
qualification of each component of the valve configuration.

A. The Anchor Darling Co. (valve vendor) first qualified the valve by
analytical stress analysis and also performed a static deflection
test to demonstrate operability. (MED-PVE-218)(EPS-82 Rev. B)

B. Westinghouse performed a supplemental stress analysis to demonstrate
the ability of valve to withstand higher loads. In addition,
Westinghouse also performed a natural fregquency calculation to
determine resonances. (E-5750 Rev. D) (WCAP-9369)

= Solenoid qualification was gotten by test on the two different types
of solenoids used on the valves. (EL:346)(EL:2226)

D. Limit switch qualification was gotten by test on the type of limit
switches used on the valve. (F-C3879)



VALVE QUALIFICATION SUMMARY
Camponent: - Upper Head Injection Isolation Valve 9002A, B and 9003A, B
Qualification Approach:

The upper head injection isolation valves are designed i accordance with the
ASME Boiler and Pressure Vessel Code, Sectior III, NC-3500. Structural integrity
is demonstrated by designing the valve body in such a manner that the valve

is not the limiting factor in the fluid system design. The section modulus

and area of the body crotch is at least 110% of those for the connecting pipe
after being corrected for the allowable stresses for the valve body versus

the pipe. A seismic analysis of the valve assembly is performed to show that
stresses incurred are at a level within the elastic range of the material.

In addition to the seismic analysis on the valve assembly, testing has been
performed on the limit switches and active solenoids.

Sumary of Load Conformance:

The actual accelerations are determined by the pipingc analysis. Following
are the accelerations:

Accelerations
OBE SSE
Valve Loc.  Node* Sy G, G, Gy G, G,
9902A (245A) E 0.610 0.102 0.978 1.144 0.191 1.834
R 0.970 0.162 1.406 1.819 0.191 2.636
G 1.274 0.102 1.786 2.389 0.191 3.349
99028 (244B) E 0.824 0.102 1.490 1.545 0.191 2.79%4
F 1.321 0.102 2.147 2.477 0.191 4.026
G 1.740 0.102 2.743  3.252 0.191 5.143
9903A (243A) E 0.627 0.103 0.822 1..76 0.193 1I.541
F 0.993 0.163 1.163 1.862 0.193 2.181
G 1.309 0.103 1.471  2.454 0.193 2.7%8
99038 (2428) E 1.015 0,106 1.259  1.903 0.199 2.961
F 1.628 0.106 1.802 3.052 0.199 3.379

G 2.151 0.106 2.29%¢  4.033 0.199 4.305
*See Figure 1 for node location




The seismic analysis was performed using a horizontal SSE acceleration of
6.13's, (G +G,%) " and » vertical acceleration of 2.0g's which is greater
than the horizontal acceleration of 6.09g's on all cross-sections on

valve 99028 (worst case accelerations) except those listed below. The below
sections were analyzed using accelerations which are greater than those at
the node points near the center of gravity of the section analyzed.

Analyzed Acceleraticn Actual Acceleration*
Section Analyzed Node °x Oy % G ¢ &

Lower Yoke-Bottom E 4.7 2.0 5.2 1.545 0.199 2 "4
Section A-A

Lower Yoke=Top F 4.1 33 4.1 2.477 0.199 4.026
Section B-8

*For valve locaticn 90028
OBE qualification levels are 8/15 SSE levels

Qualification of the Teledyne Republic Solencid Model 21.10-0303-5200 and
Kepsel check valve Model 1337 was performed at cambined horizontal SSE
acceleration of 3.0 g's. The horizontal accelerations on valves 9902A
and 9903A are 2.16g's and 1.938g's (Node E) respectively which is less
than the qualification level.

Qualification of the Teledyne Republic Solenoid Model 21110-7303-5200 and
Kepsel Check Valve Model 1337 was performed at 4.24/4.24/4.24 g's.

The accelerations on valve 900Z and 9003B are 1.545/.191/2.794 and 1.903/
.199/2.361 g's respectively (Node E) which is less than the qualification level.

Statis deflections test was performed at a cambined horizontal acceleration of
4.54 g's at the valve actuator assembly center of gravity which is greater than
3.193 g's (Node E) for valve.
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11.  Pertinent Reference Design Specifications for Qualification Requirements:

Reneral Specification 952204 Rev. )

ia. Seismic [nput d. Service Conditions
See [tem V.5 Per Design Specification
b. Hyarodynamic Ldad [nput e. Qualifieda Life
Limited by Nozzle Loads (Note 1) 40 years

¢. Fatigue Considerations
See [tem V.6

Is fouioment Available for Inscection in the Plant:

(X ] Yes [ 1Mo [ ] Partial or limited availizility
Equioment Qualification Method:

[ ] Test [ ] Analysis [ x] Combination of Test and Analysis
Qualification Report:* MED-PVE-2318 3/2/84 EPS-82 Rev. B

Seismic Qualification of
(No., Title ana Data): [HI Isolation Valve

Static Seismic Testing

Campany that Pregared Repors: _Westinghouse Anenor/Nar! sna

Camany that Reviewed Repors: Westnihouse destinanouse
Ancnor/uaring ar

Where Recor< is filed or available: _Wes:i'nohouse Westingnouse

Applicaple Coces and/or Standards: “Specification 952304 Rev.] and ASME Code
Section III, 1971 Edition Winter 72 Addenda

Vibration. Inout:
1. Loads considered: a. [x ] Seismic only

b. [ ] Hydrodynamic only
¢. [ ] vibration from normal opcr:t%on
d. [ ] Comdbination of (a), (b), i;d (e)
;. O Ca Not applicable - as specifiea

[ ] Absoiute Sum ( ]Ssmss (x] by opioing analvsis
guher, spec? y,

Not aonliqable - controllec
3. Required Response Spectra™ (attach the grapns): by analveis of oiping svete

Note:
*[f more than one report complete items [V thru VII for each repore.
*=(f other than ARS s used, describe method.

Note 1: LOCA loads are transmitted to the valves through the piping.
Allowable nozzle loads on the vaive are specified to limit loads
transmitted through the piping to the valve.




vI.
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Damping Corresponding to RRS: 0BE /A SSE N/A

Required Acce2lieration in Each Direction:

( ]zrA ' [ X] Other As determined by piping analysis
(specify)

QBE S/S = * . F/8 = . V= -

SSE S/S = _ * F/B = - V= -

Were fatigue effects considsred?
[xx] Yes [.]1ne

[f yes, describe how they were treated in overall qualification prcgram:

Per ASME Code Section III, NB-3550

3/8

If Qualification by Test, then comp lata: Static Deflection Test

1.

3.

5.

L4

sine beat :
Static Deflection

[ ] Single Frequency ( .] Multi-Frequency: t 1randuu
1 X

E i Single Axis E Multi-Axis

Independent Axis ! In-phasa motions
Number of Qualifications Tests: N
0BE N/A SSE ] Other

(specity)

N/A
Frequency Range: /

Natural Frequencies in Each Dirsction (Side/Side, Front/Back, Vertical):

See [tem VII.2

S/IS = F/B = V= :
Method of Determining Natural Frequencies:
[ ] Lab Test [ ] IneSitu Test [X] Analysis

See Section VII
TRS enveloping RRS using Multi-Frequency Test

E ;:s(AthRS&RRSmm)

- See / tachwent T for accelerations of each valve.




VII.

4/5

8. Maximum Input g-level Test:

0BE S/S = N/A F/B = N/A Vs N/A

SSE S/S = 3.21"*%/2,794p/8 = 3.21 *¥1.545 y = 2.0/0.191
9. Laboratory Mounting:

A. [ ] 8olt (No. ___, Size __)

[ ] Weld (Length ___) [ x] _Bglted/Ueldad

8. Orientation and Fixturing: _Stem vertical
10. Functional operability verified:

[ xq Yes [ 1N [ ] Not Applicable
11. Test Results including modifications made: None
12. Other tasts performed (such as aging or fragility test, including results):
13. Failure Modes (if appropriata ___ WA _ )
14. Margins Available: [ ] xm:sp-:m [ ] Fragility

Margin on accelerations -

If 1if4cati sis lats:
1. Method of Analysis:

[ x] Static Analysis [ ] Equivalent Static Analysis

[ ] Oynamic Analysis: [ ] TimeHistory [ ] Response Spectrum
2. MNatural Frequencies in Each Oirection (Side/Side, Fmt/!lc_k. Vertical):

$/S = F/B = V= | See [tem VII.
3. Model Type: [xd 20 (12 (1

[ ]Finita Element [« ] Beam

[ ] Closed Form Solution [ ] Other

**Combined effect is 4.54 ¢'s




. §/5

4. [x] Computer Codes: __WECAN (frequency)

(WCAP 8929 currently under NRC review)
Frequency Range and No. of modes considered: Lto 1,266 Hz, 12 Mode

e o St et s et

[X ] Hand Calculations Seismic Analysis

5. Method of Compining Oynamic Responses from Seismic and other Oynamic Loads:

(x] Absolute Sum [ ] SRSS [ ] Other:

(specity)
6. Damping
0BE __ NVA  ssg N/A  gasis for damping used:

7. Support Considerations in the mogel: __Welded into pipe

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress
A. Identification Lccaticn Ccapinacion Strass Stress Allcwable
Lower Yoke Seismic & Operating 26278 31300
Lower Yoke Stud = » 37245 50000
8. e
Max. Critical - Maximum Allowable Deflection
Leeatiom A Functional anil
See operability test ¥ Ty
9. Faiiure Modes: =
10. Margins Available: [ ] Input Spectrum [x ] Stress or Deflection

As identified in Item 8.A above, margins between actual and allowable stresses
are available. Additiocnally, Tsble I provides a camparison of generic quali-
fication and specific plant g values. As noted, there is margin in these
values.




4
]

v.

n/s
1’.._ Pertinent Reference Oesign Specifications for Qualification Requirements:

a. Seismic Input d. Service Conditicns
5. Hydrodynamic Ldad [nput e. Qualifiea Life
¢. Fatigue Considerations

[s Souicment Available for Inspection in the Plant:

{ 1 Yes { 1Ne [ ] Partial or limited availability

Eguioment Qualification Method:

[ ] Test {x] Analysis [ ] Cempbination of Test and Analysis
E-575C Rev. D 4/2/75

12"-150Us Hydraulic Operated
(No., Title and Date): Gate Valve Dacion faleylation

Qualification Repore:*

Company that Prepared Regors: Anchor/Narling

Camzany that Reviewed Regors: West¥nihoysae
mnchor/variing or

Wnere lecort s f1led or availablae: = Westinanouse

App‘hcm]. Codes and/or Stancaras: .'SUQC‘.‘HCGt‘Adn 952304 Rev.) and ASME Cone
Section III, 1971 Edition Winter 72 Addenda

Yibration. [nout:

1. Loads considered: a. [ ] Seifsmic oniy
5. [ '_l Hydrodynamic only
¢. [ ] vibration frem normal operation:
d. [ ] Camdinaticn of (a), (b), and (c)
2. Method of Combining RRS:
' { ] Absoluts Sum L ]SRss (1]

(other, specity)

3. Required Response Spectra** (attach the graphs):

Note:

*[f more than one report completa itams [V thry VII for each repore.
w=[f other than RRS s used, describe method.




NATURAL FREQUENCY CALCULATION
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11.  Pertinent Reference Design Specifications for Qualification Requirements:

2/5

a. Seismic Input d. Service Conditions
b. Hydrodynamic Load I[nput e. Qualified Life

e. Fatigue Considerations

Is Equipment Available for Inspection in the Plant:

[ ] Yes [ 1N [ ] Partial or limited availability

Equipment Qualification Method:

[ ] Test [x ] Analysis [ ] Combination of Test and Analysis

Qualification Report:* WCAP-9369  (Natural Freguency)

(No., Title and Date): Experimental and Analytical Study of UNI Valve

Company that Prepared Report: Westinghouse
Company that Reviewed Report: Westinghouse
Where Report is filed or available: Westinghouse

Applicable Codes and/or Standards: Specification 952304 Rev. 1

Vibration Input: (Not applicable)

1. Loads considered: a. [ ] Seismic only
b. [ ] Hydrodynamic only

¢. [ ] vibration from normal operation

d. [ ] Combination of (a), (b), and (c)

2. Method of Combining RRS:

[ ] Absolute Sum [ ] SRSS [ ]

(other, specify)

3. Required Response Spectra** (attach the graphs):

Note:

*|f more than one report complete items [V thru VII for each report.
**[f other than RRS is used, describe method.




vI.
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4. Damping Corresponding to RRS: QBE SSE
5. Required Acceleration in Each Direction:

C JzPA [ ] Other : :

(Specity)

QBE S/S = F/B = Y =

SSE §/S = F/B = Vs
6. Were fatigue effects considered?

[ ] Yes [ 1N

[f yes, describe how they were treated in overall qualification program:
[f Qualification by Test, thsn completa: N/A
1. [ ] Single Freguency [ ] Multi-Frequancy: randcn

]
2. E Single Axis E m‘m'-uu
[ndegendent Axis [n-pmase motions

3. Number of Qualifications Tests: b

OBE SE ‘ Qther

(specity)

4. Frequency.Range:
5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = F/B = L
6. Method of Determining Natural Frequencies:

[ ] Lab Test [ ] In-Situ Test ( ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test

: ];:s(nmmammm)




vII.

4/5

8. Maximum Input g-level Test:

0BE /S = F/8 = Ve

SSE §/S = F/B = ' ‘e
3. Laboratory Mounting:

A. [ ]8olt (Ne. ___, Size __)

( ] Weld (Length ___) [ ]

8. Orientation and Fixturing:
10. Functional operapility verified:

[ ] Yes [ I [ ] Not Applicable
11. Test Results including modificaticns made:
12. Other tasts performed (such as aging or fragility tast, including resuits):

&
*‘

13. Failure Modes (if appropriata )
14, MNargins Available: [ ] Imt!m [ ] Fragility
If Qualif4 s1s $
1. Method of Analysis:

[ ] Static Analysis { ] Equivalent Static Analysis

[xx] Dynasic Analysis: [ ] Time-History [ ] Response Spectrum
2. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = 9.55 F/B = 8.5 ' >33 .
3. Model Type: [y] 2 (1> [ 1710

[ ] Finita Elemant [ «] Beam

[ ] Closed Form Salution ( ] other
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. 11.  Pertinent Reference Design Specifications for Qualification Requirements:
a. Seismic I[nput d. Service Conditions
5.  Hydrodynmamic Load [nput e. Qualified Life
¢. Fatigue Considerations
(1. 1s Eouipment Availaple for Inspection in the lang:
[ ] Yes [ 1% ( ]Paretal  Timite  ailapility

Solenoid Valve 21110-0303-5200

V.  Equioment Oualification Method: kepsel check valve Model-1337

[x ] Test [ ] Analysis [ ] Compination of Test and Anilysis
Qualification Repore:® EL:J46 - April 1974
(No., Title and Data): Seismic Test of Two Control Valves
Company that Preparad Report:  Westinghouse Electric Corp.

‘ Company that Reviewed Raport: _Westisshouse Electric Corp.
Where Report fs filed or availaple: _Westinghouse Electric Corp.
Applicable Codes and/or Standards:  TEEE 344-1971 and Spec. G-952304, Rev. 1

V. Wibration Input:
1.  Loads considared: a. [X ] Sefswic only

5. [ ] Mydrodynamic only
. [ ] vibration from normal operation
d. [ ] Comination of (a), (b), and (¢)

2. Method of Cambining RARS:

Not applicable~test done %o

( ] Absoluts Sum ( ]%ss (x ]

’
Not applicable-controlled

3. Required Response Spectra™ (attach the graphs): By analveis of oic

Nota:
*If sore than one report complets tams [V thry V11 for sach reporet.
(¥ other than ARS 13 used, dascribe mathod,

T



vi.

4. Damping Corresponding to RRS: osg /A gsg VA s

§.  Required Accaleration in Each Uirection:

{ 12 (x] Oﬁnf‘ As %% by _piping analysis
jpec

OBE S/S » - F/B = - Ve

St /s D0 0 e _TUURR L ve T
6. Were fatigue effects considered?

(] Yes (x] N

[f yas, dascribe how they were treated in overal! qualification pregram:

L Qualificasion v Tegs, than completa:
I [x] Single Frequency [ ] Multi-Frequancy: t i randcm
" sine beat
s
A Exi Single Axis E MltteAxis
[ndapendent Axis _m motions
3. Number of Qualifications Tests: -
lsoecity)

4. Frequency Range: 1-50 Mz
§.  Matural Frequencies 'n Lach Direction (Side/Side, Front/Back, Vertical):

$/8 e > 350 M2 F/§ o > 50 M2 Ve *» %
§.  Method of Detarwining Natura! Frequencies:

[x ] Lab Tast [ ] Inedity Tast ( ] Analysis

7. TRS enveloping ARS using Multi-Frequency Test /A
E 1 ;:l (Attach TRS & ARS graphs)

*Test was conducted in each direction irdepandently, therefore, SSE
acceleration cannot axceed 1.0 ¢ by SREE in the horizontal direction



10.

1.

12.

13.
4,

Maximum [nput g-level Test:
0BE 5/% = - F/B« - Ve -
$S2 s/se 3.0 F/8 = 3.0 ¢ Ve -
Laboratory Mounting:
Ao (%] Bolt (M. . St2e )

( ] weld (Lengtn __) [ ]
3. Orentation and Fixturing: A8 installed Ll
Functional operadility verified:
(x ] Yes ( 1 [ ] Mot Applicable
Tast Results including modifications made: Punctioned successfullv with no

£ tion

Other tasts performed (such as aging or fragility tast, including resuits):
N/A

L
-

Marging Available: [ ] Input Spectram [ ] Fragility
Margins as m:td-l by comparison of genamic qualification
ic

L. Lf Sualit4cation bv Ana(¥E14Y Shen chmpiech: " "

1.

Method of Analysis:

[ ] Static Amalysis [ ] Equivalent Static Analysis

[ ] Oynamic Analysis: [ ] TimeeHistory [ ] Response Spectrum
Natural Frequencies in Cach ODfrection (Si1de/S!de, lmt/l‘g?. Vartical):

S . F/Q » g I N e
Wodal Type: [ ] B (1> (1w
[ ]Finita Dlement [ ] tem

{ ] Glosed Form Solutton [ JOwher




Pertinent Reference Design Specifications for Qualirication Requirements:

Seismic Input | Service Conditions
Hydrodynamic Ldad [nput Quajifiea Life

Fatigue Considerations

[s Ecuioment Available for Inspecticn in the Plant:

"~

L J Yes [ ]No [ ] Partial or limited availadility

=R d Solencid valve 21110-7303-5200
Equicment Quaiification Method: xepsel check valve Model-1337

[ X] Test [ ] Analysis [ ] Combination of Test and Analysis

Qualification Repore:® EL:3426  DRATT

3 Seismic Test of Two Hy ulic Control Valves
(No., Title and DBCE): Seismic Test of Two Hydraulic . g

Coanpany that Preparad Report: Westinchouse Electric Coro.

Ccupany that Reviewed Report: Westinchouse Electric Coro.

where Report is filed or available: Westinchouse Electric Coro.

Applicable Codas and/or Standards: ' IEEE 344-1971 arnd Scec. G-952304, Rev. 1

Yibration- [nout:

1. Loads considered: a. [X] Sefsmic only

b. [ ] Hydredynamic only

E

¢. [ ] vibration from normal aperation
d. [ ] Ccmpination of (a), (b), and (c)
Method of Combining RRS: ,
Not appl;cable test done
{ ] Absoluta Sum [ ] SRss [ x ] ‘to generic levels

3 (other, specity)
Not applicable~Controlled by

3. Required Response Spectra** (attach the graphs): analvsis of oioing svstem

f more than one report complete items IV thru Vi1 for each repore.
f other than RRS {is used, describe method.

Nota:
{

-

ey
-
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Qamping Corresponding to RRS: 0BE N/A S= N/A

Required Acczaleration in fach Direction:

] Z°a [ x] Other As determined bv the piping analysis
(3pecity)
SEE SEE SEE
QBE S/S = _3.4/ ATTACH 1 F/B = 3.4/ ATTACH 1 V = 3.4/ ATTACH 1
SEE SEE SEE

SSE S/S = _4.24/ ATTACH 1 F/B = 4.24/ ATTACH 1 V = 4.24/ ATTACH 1

Aere fatigue effacts considered?
(x] Yes [ 1%
[f yes, describe how they were treatad in overall qualific=scn prograc:

Vibration aging.

if Jualification by Test, then completa:

]
I

2.

3.

6.

[ X] Single Frequency (] Multi-Frequency: rancz

" sine mat
E 1 Single Axis Ex] Multi-Axis

[ndegendent Axis & [n-phase motions
Number of Qualificaticns Tests: -
0BE 5 SSE 17 Qther
(Specity)

Frequency Range: 1 to 33 Hz :
Natural Frequencies in Each Direction (Side/Side, Front/Baz:. Vertical):
§/S= >33 F/8 = » 33 v D33
Method of Determining Natural Frequencies:
[x ] Lab Test [ ] In-Situ Test ( ] Anal;s:s

TRS enveloping RRS using Multi-Frequency Test N/a

E ] z:s (Atzach TRS & RRS graphs)




10.

1.

12.

13.
14,

L]
=

_ 4/5
Maximum Input g-level Test:

0BE S/S = 3.4 F/B= 4, V= 3.4

L 2
S5k N3 s TeAm 4.24 . y = 4.24

F/B =

Lacoratory Mounting:
A. [ X] Bolt (No. , Size )
[ ] Weld {Length ___) [ ]

3. Orientation and Fixturﬁnq: As mounted on the actuator

Functional operability verified:
[x ] Yes [ 1No

Test Resuits including modifications made: Functioned successfullv with ro

[ ] Not Applicable

evidence of degradation

Other tasts performed (such as aging or fragility tast, including results):

Vibration aging.

Failure Modes (if appropriata ) )
Margins Available: [x ] Input Spectrmm [ ] Fragility

[f Qualification by Analysis. then ccmolste:

1.

3.

Method of Analysis:
[ ] Static Analysis [
[ ] Oynamic Analysis: [ ]Tim-ﬂis:ory. [ ] Response Spectrum
Natural Frequencies in Each Direction (Side/Side, Fromt/Beck, Vertical):

] Equivalent Static Analysis

S/S = F/8 = V=

Model Type: [ ] 20 ( 1> { ]J110
[ ] Finita £lement [ ] Beam
{ ] Closed Form Solution [ ] Other




LIMIT SWITCH QUA

(TEST)

LIFICATION



1% Pertinent Rererence Design Specifications for Quaiification Requirements:

‘ a. Seismic Input d. Service Corditions
b. Hydrodynamic Load Input e. Qualified Life

c. Fatigue Considerations

111, Is Ecuipment Available for Inspection in the Plant:

[ ] Yes [ 1nNe [ ] Partial or limited availability

-
-l

Eguipment Qualification Method: Limit Switch - EA-170

[2] Test [ ] Analysis [ ] Compination of Test and Analysis

Qualification Report:* F-C3879 - 9/74

(No., Title and Date): Seismic Qualification Test of Limit Control Switches

Company that Prepared Report: The Franklin Institute REsearch lab.

Company that Reviewed Report: NAMOO

where Report is filed or available: Westinchouse

' Applicable Codes and/or Stancargs: _ IEEE-344-71

V. Vibration Input:

1. Loads considered: a. [ X] Seismic only
b. [ ] Hydrodynamic only
c. [ ] vibration from normal operation
d. [ ] Combination of (a), (b), and (c)

2. Method of Combining RRS: .
Not applicable-test done

[ ] Absolute Sum [ ] SRSS [X] _to generic level
Iotner. specity)

Not applicable-controlled
3. * 'Required Response Spectra*= (attach the qrapns): by_analysis of piping system

Note:

h *[f more than one report complete items [V thru VII for each report.
w=[f other than RRS is used, describe method.




o
\-‘
wn

Damping Corresponding to RRS: OBE N/A ssg N/A

Required Acceleration in Each Direction:

[ 12ZPA [ X] Other As determined by piping analysis
(specify)

0BE S/S = - F/B = . ¥ 5 .

SSE S/S+ S.>» F/B= 5.2* Vs 5.2* :

Were fatigue effects considered?

(%] Yes [ 1N

If yes, des.ribe how they were treated in overall gqualification program:
Vibration Testing

[f Qualification by Test, then complete:

1.

”~

(&)
.

-3
.

[x] Single Frequency [ ] Multi-Frequency: random
sine beat
E i Single Axis Ex } Multi-Axis
Independent Axis In-pnase motions
Numpber of Qualifications Tests:
0BE 0 SSe 4 Other
(specity)
Frequency Range: 1-35 Hz

Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
S/S => 33 F/B = > 33 y= >33

Method of Determining Natural Frequencies:
(X ] Lab Test [ ] In-Situ Test [ ] Analysis
TRS enveloping RRS using Multi-Frequency Test N/A

"E ] Yes (Attach TRS & RRS graphs)

No

* Cambined horizontal acceleration




11.

Maximum Input g-level Test: See attached curve

OBE S/S = - F/B = - V= -

SSE §/S = F/B = V=

Laboratory Mounting:
A. [ 18olt (No. 4, Size & ) '
[ ] weld (Length __) [ ]

8. Orientation and Fixturing: Vertical Switches Mounted

4/5

Functional operability verified:

[ X] Yes [ 1Ne [ ] Not Applicable

Test Results including modifications made: ——

Other tests performed (such as aging or fragility test, including results):

N/A

Failure Modes (if appropriate Ncre

Margins Availaple: [ ] Input Spectrum [ ] Fragility
See Attachment 1

I1. If Qualificazion by Analvsis, then complete:

1.

Method of Analysis:

[ ] static Analysis [ ] Equivalent Static Analysis
[ ] Oynamic Analysis: [ ] Time-distory [ ] Response Spectrum

Natura! Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = F/B = V=
Mcdel Type: [ ] 30 ([ ]2 [ 11w
[ ] Finite Element [ ] Beam

[ ] Closed Form Solution [ ] Other
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VALYE AIUEMBLY

4.

0.

r.

Ne

Bacdv=Tannet Stuas

UUppzr Cylinder Stud

(]

Lower Cylinder Studs

Lower Yoke Stus

Lower Taoke (Jsz. B-R)
Jepoas (oke
Bonne+

SOLCENOIDS

4.

. I

3.

b.

21116-9303-529%
21110-7303-5296
LIMIT SUITCHES **

EA176-31302

£A170-32302

o
»

ANALY

Gv

Gz

U

- -

Y

L]

SSE

Attachment 1

ACCELEFRATICHT

f.144

2.389

2.389

194

. 199

« ¥4

A9

+ 1914

Page 1 of 8

Valve=-9902A

‘ 2T
$.824
1.854
3.34%

3.349

Ge

hir

-4"‘-‘



A
ttachmen




ANALYZED
Gx Gy Gz
dnlvC ~STDHBLY
-Lonnmet Studs * 2.0 .
t. Jerer Lvlinder Studs » 2.9 *
C. LOWe: Lstinger Studs * e.9 .
1. Laowers (oxe Stud * 2.9 *
. LOwe: (One (Jec.n-A) 4.7 2.0 Sie
f. Lower Toke (JSec.l-B) 4.1 2.9 4.1
2. Upper Yoke = e.0 *
n. Bannet * 2.9 *
SOLENQIDS
a. 2111¢-9303-5200 # 2.9 *
b. 21i119-7303-5200
I. LIMIT SWITCHES **
a. EA170-31302 » S:2 .
b. EN176-32302 o 5.2 v
Ge = (G2 + G2y !
e, - (ze + GY2 + Gzz)%

Attachment 1

Page 3 of 8

ACCELERATIONS
FoTUAL Valva=-9903A

Ge G« Gy Gz Ge
6.1 1.174 193 1.541 1.5
A -, 334 +A93 P o 1 3.6%
&.1 f.bua g, - A
&.1 1.362 173 134 2.9
-— 1.;-¢ 493 (-8 1.2
- f.362 193 =s 18 E.SJ
6.1 2.454 23 108 Js6
b.1 1.176 193 1.%41% 1,9

i
3.0 1.176 193 1.541 1.9

|
7.3 2.454 JE . 2.7%8 3.6
1:3 2.454 93 2.758 3.5




Attachment 1

‘ Page 4 of 8

SSE

|
i
ACCELERATIONS i

mi¢hLYZED ACTUAL Valve-9902L
Gx sy Gz Ge G Gv Gz Gc
« VALVE wTEMBLY |
é. Hodvy-tionnet Jtuds . 2.9 . 6.1 {.903 « 199 c.361 3.9
b. Upper Cyrlinder Studs * e.9 * 5.1 4.9033 27 4,395 3.9
. Lower Cylinder Stuas » 2.9 ® 6.1 3.9052 3199 .97 4.5
d. Lowsr Yoke Jtud * 2.9 - .t 3.052 199 3.379 3.°5
e. Lowar Yoke (Sec.A-&) 4.7 a9 - S e 1.993 199 a.3al 9=
7. Low=r Yoke (Jec.B=-B) 4.1 2.9 3.1 - 303 1599 P g 4.%
. 1. Uppar foke - 2.9 * 6.1 4,023 199 4,305 -8
n. Bonnet € 2.0 S0 1.90%3 199 2.3 3.6
I. JOLENOIDS “
a. 2i110-9303-5209
5. 29119-7303-5200 4.24 4.24 4.24 == i.903 L4989 - PR
IT. LIMIT SWITCHES =+
a. EA170-31302 . 5.2 ” 7.3 4,033 A9 4.30% 3.4
b. EA170-32302 » 5.2 * 7.3 4,033  .197  4.305  3.°
2 2 %
®#Gc = (Gx + Gz )
s, = 62 +6%+6%"




‘ Attachment 1

. Page S of 8
0BE
ACCELERATIONS
- ANALYZED
Gx Gy Gz
Val.VE ASTEMBLY
a. Body-Bonnet Studs * 2.9 b
b. Upper Cylinder Studs * 2.0 *
2. Lower Crlinder Studs * 2.9 *
d. Low2r Yoke Stud * 2.0 *

z. Lower toke (Sec.A-A) 2.5 L e R A

"’. lLower Yoke (Sec.B-B) 2.19 1.07 2.19
a. Uppsr Yoke * 2.0 *

h. Bonnet » e.9 *
I. SOLENOQIDS

a. 21119-9393-5200 * -.0 *

b. 211190-7303-5200

IT. LIMIT SWITCHES **

a. EA170-31302 * 5.2 *
b. EA170-32302 * S5.2 .
#Gc = (ze - Gzz)§
2 2 2. %
*4G, = (G~ + cy » &)




Attachment 1

. Page 6 of 8

OBE

; ACCELERATIONS
ANALYZED ACTUAL Valve-9502R
Gx Gv Gz Ge Gx Gy Gz Ge
Yl VE ASTEMBLY
a. Body-Ronnet Studs * 2.9 * 6.1 0.824 102 1.490 1.7
b. Upper CyLlinder Studs * 2.0 * 6.1 i.740 102 2.743 Js8
z. Lowsr Cylinder Studs »* 2.9 * 6.1 f 321 102 2.147 -
4. Lower Yoke JStud * 2.9 * EP 1.3214 .162 2.147 - %
2. Locwer foke (Sec.A-A) 2.5t 1.97 2.77 == 9.824 1902 1,370 ,
.?. Lower Yoke (Jec.B-B) 2.19 1.07 2.1§ = % 4 102 e 147 -
2. Upper Yoke » 2.9 » 6.1 1.740 102 2.743 ke
h. Bonnest * 2.0 = 6.1 ©.824 102 1.4%0 %
[. SOLENOIDS : .
a. 21119-9303-5200
b. 21110-7303-5200 3.4 34 34 - 9.824 .102 1.390 1.7
TI. LIMIT SWITCHES **
a. EA170-31302 . 5.2 * T3 1.749 102 2.743 . W
b. EA170-32302 ¢ $.2 * Ted 1.740 . 102 2.743 . (P
¥Gc = (ze + Gzz) :
*og_ = (62 +67 + 67"




YALWVE ASIJEMBLY

a. Boav=-Cannet Studs

5. Urcer Cvlinder Studs

¢. Lower Cylinder Studs
.’. Lowey Yoke Stud

e. Lower TYoke (Sec.A-A)

f. Lower Yoke (Sec.B-B)

9. Upper Yoke

h. Donnet

{. SOLENOIDS
4.
b‘

5 4 **

LIMIT SWITCHES

a. EA1T0-21302

b. EA179-32302

®#Gc = (Gx

.'Gc = (Gx

2
2

2.3

a.

+

ANALTZED
Gy Gz
c.9 .
<.0 -
2.9 *
2.9 *

i $.07 2.7
9 1.07 2.19
2.0 *
2.9 *
2.9 *
Ded .
5.2 i

6z%) 1}
yz = Gzz)s

Attachment 1

0BE
ACCCLERATIONS
Gec Gx
6.1 Q.07
&.1 t.309
6.1 D.993
6.1 0.933
-_— Q.627
—_— 9.993
6.1 {2309
6.1 0.627
3.9 0.627
7.3 1.309
7.3 1.307

Page 7 of 8

AL TUAL

Gy

. 103

163 -

.103
.103
.103
103
103
.103

.103

103

103

Valve-9703A

Gz Ge
9.822 .02
1. 473 f.9&
$.163 -
1.163 B
9.822 s
1.163 e
1.471 t.9.
6.822 f.0.
0.022 1.0
‘o”i“ ‘n?
1.4714 Y3



Attachment 1

‘ Page 8 of &

0BE
ACCELERATIONS

ANALYZED ACTURL Valve-9903Lk
Gx Gy Gz Ge Gx Gy Gz Ge
YALVE ASZEMBLY
a. Body-Bonnet Studs * r * 6.1 1.01% .1006 | B .99
b. Upper Cylinder Studs - 2.0 * é&.1 .13 106 S.226 3.9
. Lower Cylinder Studs * 2.9 * 6.1 1.628 106 1.802 2.43
d. Lower Yoke Stud * -.9 * s.1 f.428 .106 {1.802 2.42
& Lowar Yoke (Sec.A-A) 2.51 1.7 2.7 === 1.9019 106 s ad?y 1.9%
f. lLLower Yoke (Sec.B-B) 2.19 1.07 2.19 === 1.628 L1058 1.802 o83
.-:. Upper Yoke * 2.0 - &.14 2.15¢ 106 2.296 3.1°
h. Jovnet » 2.9 * .1 1.045 104 P L f.9¢
[. SOLENOIDS
a. 21110-9303-5200
b. 21119-7303-5200 3.4 3.4 3.4 - f.015 106 §.229 f.91%
II. LIMIT SUITCHES **
a. EA170-3i302 v 5.2 " 7.3 2.15¢ 106 2.296 J.4}
b. EA1TI-3.362 * 5.2 * 7.3 2.13¢ 106 2.296 3.1
*Gc = (ze + G:Z)i
*G_ = (6° + Gyz + 62"



SPECIFIC ITEM #2 BORIC ACID TRANSFER PUMP

PART 1: Direction of deflection assumed in the analysis for
frequency is incorrect. Westinghouse is to supplement the report
and provide a summary of stresses.

STATUS: This item is resolved.

RESOLUTION SUMMARY: A summary of stresses has been included as an
addendum to the seismic stress analysis, MED-PVE-2340. The method
for determining deflections used in the Rayleigh frequency analysis
has been corrected. The new shaft/rotor/impeller frequency has
been calculated at 290 Hz. This is a decrease from the previously
determined 801 Hz, but is still significantly greater than 33 Hz
and also the running speed. The seismic shock anaiysis, report
A-16799, which includes deflections and frequency determinations,
has been revised to revision 3 to include the corrections. This
report is filed and maintained by Westinghouse in the engineering
files for the Catawba plant.



I1.

1/8

Seismic_and Dynami lification S f ipmen
Plant Name: _ Catawba Unit 1 Type:
1.  Utility: Duke Power Co. PWR 4 Loop
2. NSSS: Westinghouse BWR
3. AE: Ouke Power Co. ‘ Other '
Component Name: Boric Acid Transfer Pump
1. Scope: [ ,] NSSS [ ]sopP [ ] Other
2. Model Number: GVH-10K Quantity: 2 per plant
3. Size or Range: 75 apm
4. Vendor: _Chempump
S. If the component is a cabinet or panel, name and mode! number of the devices
included: _N/A
6. Physical Description:
a. Appearance: _Canned pump with integral rmutor
b. Dimensions: _Lenath = 27", width = 13.75", height = 20.0625"
c. |MWeight: 2954
7. Location: Building: | Auxiliary Building
Elevation: _S560 feet
8. Field Mounting Conditions: x] Bolt (Ne. _4 , Size 1/2%
t 1 Weld (Length __ )
9. Mounting Orientation [e.g., on floor, cantilevered, suspended, etc.]
Base plate mounted on floor
10. ".a. System in which located: Boric acid svstem

b. Functional Description: Fi1l bori i nks

¢. Is the equipment required for [ ] Mot Standby, [ ] Cold Shutdown
[x] Both [ ] Neither [ ] Other




SEISMIC QUALIFICATION SUMMARY

Component: Boric Acid Transfer Pump Iy

The Catawba Boric Acid Transfer Pumps were designed based upon
the criteria of the ASME Boiler and Pressure Vessel Code,

Section III for Class 3 pumps. The assembly consists of a

single stage centrifugal pump and an integral 10 horsepower motor.

Qualification Approach:

The program developed to assure seismic qualification of pump
assemblies within the Westinghouse NSSS scope of supply is
discussed in Sections 3.7 and 3.9.3.2 of the Catawba FSAR.

These pumps are designed for the worst case loading combinations
resulting from internal pressure, operating, deadweight, seismic
and nozzle loads. The qualification proaram consists of:

ASME code design’

Natural frequency and deflection analysis
Static seismic analysis.

W r -
& & &

Qualification is performed using plant specific nozzle loads and

SSE accelerations of -26/.26/.173g. Margin exists between actua)
results and the allcwables.




IIl1.

Iv.

11. Pertinent Reference Design Specifications for Qualification Requirements:

2/5

= Vi - Q
a. Seismic Input d. Service Conditions
b oot Load Input e, BualTAGT CPAF!fleation
c. Fsaeteig'?otecgnsidontions il
See Item V.6
Is Equipment Available for Inspection in the Plant:
[x] Yes [ 1INe [ ] Partial or limited availability

Equipment Qualification Method: Natural Freguency and Deflecticn Analysis
[ ] Test [ X] Analysis [ ] Combinztion of Test and Analysis

Qualification Report:* A-16799 Addendum II - Natural Freguency

(No., Title and Date): _Analysis 1/6/75

Company that Prepared Report: _ Chempump

Company that Reviewed Report: westinghouse

~ Where Report is filed or available: Chemoump/Westinghouse

Applicable Codes and/or Standards: . _E-Soecs per Item II.11

Vibration Input:
1. Loads considered: a. [x ] Seismic only

[ ] Hydrodynamic only

¢. [ ] vibration from normal operation

o

d. [ ] Combination of (a), (b), and (c)
2. Method of Combining RRS:
[ ] Absolute Sum [ x] SRSS R

(other, specify,

3. - 'Required Response Spectra** (attach the graphs): _See attached

Note:
*1f more than one report complete items IV thru VII for each report.
»=[f other than RRS is used, describe method.

Note 1: The Boric Acid Transfer Pump is located outside containment and is not

subject to hydrodynamic loads such as LOCA,
2



' /8
4. Damping Corresponding to RRS: 0BE N/A SSE __N/A

(For natural frequency analysis:
S. Pequired Acceleration i Each Direction: N/A see stress results)

[ Jzra [ ] Other

: (specify)
0BE S/S = F/B = V=
SSE S/S = F/B = V=

6. Were fatigue effects considered?

[ ] Yes [ x] No Not required by the ASME code.

If yes, describe how they were treated in overall qualification program:

If Qualification by Test, then complete: N/A

1. [ ] Single Frequency [ ] Multi-Frequency: random
sine beat

~
.

E ] Single Axis [ Multi-Axis
Independent Axis In-phase motions

J Number of Qualifications Tests:
0BE SSE Qther

(specify)
4. Frequency Range:

§, Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
S/S = F/B = V=

6. Method of Determining Natural Frequencies:
[ ] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test

"E } Yes (Attach TRS & RRS graphs)
No



10.
11.

12.

13.
14,

4/5
Maximum Input g-level Test:

OBE S/S = F/B = V=
SSE §/S = F/B = V=

Laboratory Hdunt1ng:
A. [ ] Bolt (Ne. , Size ) .

[ ] weld (Length ) [ ]
8. Orientation and Fixturing:

Functional operability verified:

[ ] Yes [ Ine [ ] Not Applicable
Test Results including modifications made: _

-

Other tests performed (such as aging or fragility test, including results):

Failure Modes (if appropriate ' )

Margins Available: [ ] Input Spectrum [ ] Fragility

vII. If Qualification by Analysis, then complete:

1.

Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

[x ] Oynamic Analysis: [ ] Time-History [ ] Response Spectrum
Natura) Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

§/S = _>35Hz F/B s _>35 Hz Ve _>35H
Model Type: [ x] 30 (]2 [ 1w
[ ] Finite Element [ x] Beam

[ ] Closed Form Solution [ ] Other




4,

10.

5/5
{ ] Computer Codes: V/A

Fr«iuency Range and No. of modes considered: v/ A

& ] Hand Calculations to determine fiequency
Method of Combining Dynamic Responses from Seismic and other Dynamic Loads:

[ JAbsolute Sum [ JSRSS [ ] Other: N/A -
(specify)

Damping /A

0BE SSE Basis for damping used:

Support c°n51d‘r.t1°ns 1" the m": R1q1d]y attached to f’oor - Same as
actual installation.

Critical Structural Elements:

Governing Load

or Response Seismic Total Stress
A. Identification Location Combination Stress Stress Allowable

Natural Frequency ' §3 M2 > 33 Hz

B.
Max. Critical Maximum Allowable Deflection
Deflection Location to Assuyre Functional Operability
.0159" Impeller .0195" operability will nos

be impaired.

Failure Modes: None

Margins Available: [ ] Input Spectrum [ ] Stress or Deflection
Fn 233 Hz

Note margin between actual deflection and allowable.



. 2/5
11. Pertinent Reference Design Specifications for Qualification Requirements:

a. Seismic Input ) d. Service Conditions
b. Hydrodynamic Load Input e. Qualified Life

¢. Fatigue Considerations

I11. 1s Equipment Available for Inspection in the Plant:
[ ] Yes [ 1N [ ] Partial or limited availability

IV. Eguipment Qualification Method: Structural and Seismic Analysis
[ ] Test [x] Analysis [ ] Combination of Test and Analysis
Qualification Report:* MED-PVE-2340

(No., Title and Date): Seismic Analysis 3/9/84

Company that Prepared Report: Westinghouse

Company that Reviewed Report: Westinghouse

‘ ~ Where Report is filed or available: _Westinghouse

Applicable Codes and/or Standards: E-Specs per Item II-1]: ASME Code Section |1]

V. Vibration Input:

1. Loads considered: a. [x ] Seismic only
b. [ ] Hydrodynamic only
¢. [ ] vibration from normal cperation
d. [ ] Combination of (a), (b), and (c)
2. Method of Combining RRS:
[ ] Absolute Sum [ x] SRSS {

(other, specify)

3. - ‘Required Response Spectra** (attach the graphs): oo dttached

Note:

*[f more than one report complete items [V thru VII for each report.
**[f other than RRS is used, Jescribe method.



3/5

i. Damping Corresponding to RRS: 0BE 2% SSE __ 2%
. 5. Required Acceleration in Each Direction:
[ x] zrA [ ] Other
(specify)
Nete 2 Qg S/s= N/A F/g= NA vs N/A
SSE §/S = _.260 F/B e __.260 Ve 73

Nualified to actual plant accelerations
6. Were fatigue effects considered?

- [ ] Yes [x ] No Not required by the ASME coce

If yes, describe how they were treated in overall qualification program:

VI. 1f Qualification by Test, then complete: N/A
1. [ ] Single Frequency [ ] Multi-Frequency: random
sine beat
B [ } Single Axis E Multi-Axis
Independent Axis In-phase motions
3. Number of Qualifications Tests:
0BE ) SSE Other
(specify)
4. Frequency
§. Natural F Each Direction (Side/Side, Front/Back, Vertical):
S/S - i J » v .

6. Method of L mininc .atural Frequencies:
[ ] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test
"E ] ;:s (Attach TRS & RRS graphs)

Note 2: Faulted condition results are shown to meet normal allowables,
. therefore, addressing the OBE condition is not necessary.



Maximum Input g-level Test:

4/5

8.
OBE S/S = F/B = V=
SSE §/S = F/B = Ve

9. Laboratory Mounting:
A. [ J]Balt (No. ___, Sfze ___) '

[ ] Weld (Length __) (]

B. Orientation and Fixturing:

10. Functional operability verified:
[ ] Yes [ Iwn [ ] Not Applicable

11,  Test Results including modifications made:

12. Other tests performed (such as aging or fragility test, including results):

13. ° Failure Modes (if appropriate )

14, Margins Available: [ ] Input Spectrum [ ] Fragility

vilt. 1If 1ificatt Analysis
1.  Method of Analysis:

[x ] Static Analysis [ ] Equivalent Static Amalysis
[ ] Dynamic Analysis: [ ] Time-History [ ] Response Spectrum

2. Natura) Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
S/Se > Mz F/Be DMz ye_>38H

3. Model Type: [*] 30 (> (1w

[ ]Finite Element [ x] Beam

[ ] Closed Form Solution [ ] Other



4.

10.

§/5
[ ] Computer Codes: N/A

Fr«iuon:y Range and No. of modes considered:

N/A

[x ] Hand Calculations for stress determination

Method of Combining Dynamic Responses from Sefsmic and other Dynamic Loads:

[x] Absolute Sum [ JSRSS [ ] Other: .
Tspecify)

Damping N/A

OBE _____  SSE ____ Basis for damping used:

Support Considerations in the model: _Rigidly attached to floor - same as
Critical Structural Elements: actual installation.

Governing Load
or Response Seismic Total Stress
A. Identification Location Combination Stress __Stress Allowabdble
Front Cradle Leg SSE + DW + 6135 psi 21,750 osi
operating
Cradle to Base Bolts SSE + DW + 9398 osi 60,000 osi
operating
Max. Critica) Maximum Allowable Deflection
Deflection Location %o Assyre Functional Operanility

Previously reported under frequency/deflection results

Failure Modes: '\one

Margins Available: [ ] Input Spectrum [* ] Stress or Deflection
See Item VII.8 above
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Boric Acid Transfer Pump

[tem 1 The direction of deflection assumed in the analysis for frequency
is incorrect. Westinghouse is to supplement the report and provide
a summary of stresses.

Response: A summary of stresses has been included as an addendum to the
seismic stress analysis, MED-PVE-2340. The method for determining
deflections used in the Rayleigh frequency analysis has been
corrected. The new shaft/rotor/impeller frequency has been
calculated at 290 Hz. This is a decrease from the previously
determined 801 Hz, but is still significantiy greater than 33 Hz
and also the running speed. The seismic shock analysis, report
A-16799, which includes deflections and frequency determinations,
has been revised to revision 3 to include the corrections. This
report is filed and maintained by Westinghouse in the engineering
files for the Catawba plant.

5858Q: 1D/040284



. SPECIFIC ITEM #3 ENGINEERING SAFEGUARDS TEST CABINET

PART 1: Shim is required at bottom of cabinet to provide continuous
contact.

STATUS: Field was notified.
RESOLUTION SUMMARY: The Unit 1 Engineering Safeguards Test Cabinet

will be inspected and, if necessary, shims will be installed to
provide continuous contact prior to fuel load.
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, 1 sm i#ication § ¢
‘ . Plant Name: _Catawba Unit 1 (DCP) b

1. Utility: DOuke Power Co. PWR x
2. NSSS: Westinahouse BWR
3. A/E:  Duke Power Co. ' Other '

1. Component Name: Safeguards Test Cabinet Taa No.. 1ESFA, 1ESFB
1. Scope: [X*] NSSS [ ] sop [ ] Other
2. Mode! Number: _ 1060E22 Quantity: 2 units (Train A & B

3. Size or Range: .
4. Vendor: Westinghouse (HID)

§. 1f the component is a cabinet or pcnc‘l name and model number of the devices

included: Reference drawing 1060E22 Rev. A, 6065D4]1 Rev, D
. 6. Physical Description:
a. Appearance: Single - y i

b. Dimensions: 30" wide x 30" deeo x 91.31* high
c. Weight: _Approximately 15001bs.
7. Location: Buflding: Auxiliary Building
Elevation: _594 ft.
8. Field Mounting Conditions: t:i Bolt B . Size A325

weld Lm th _16%) 1/ H]et Weld

9. Mounting Orientation [e.g., on floor, cantilevered, suspended, etc.]

Floor Mounted

10. -.a. System in which located: Reactor Protection System

b. Functional Description: Provide test capability (@ power)

- c. 1s the equipment required for [ ] Hot Standby, [ ] Cold Shutdown
‘ [ X] Both [ ] Neither ' [ ] Other




I11.

Iv.

2/5

"11. Pertinent Raference Design Specifications for Qualification Requirements:

P.0. # 209036 E-Spec. 952512 Rev. 1
a. Seismic Input d. Service Conditions
See Section VI.1 : Controlled Environment
b. Hydrodynamic Load Input e. Qualified Life
N/A 5 years

¢. Fatigue Considerations
N/A '

1 t Available for.In 1 in Plant:

[ x] Yes [ Iwn [ ] Partial or limited availability

i
Equipment Qualification Method:
[ x] Test [ ] Analysis [ ] Combination of Test and Analysis

Qualification Report:* WCAP 7817 "Seismic Testing of Electrical & Control Equioment”,
———"ReV. U, Uecemper, [9/1. |

(No., Title and Date): WCAP 7817, Supplement 7 "Seismic Testing of Electrical &
TonEroT Tauipment For Low Seismic plants', Rev. U, septemoer 1!

Company that Prepared Report: _Westinghouse NTD
Company that Reviewed Report: _Westinghouse NTD

~ Where Report is filed or available: Westinghouse NTD/NRC/DP

Applicable Codes and/or Standards: ' 1EEE 344-1971

Vibrati nput:
1. Loads considered: a. [x ] Seismic only
b. [ ] Hydrodynamic only
¢. [ ] vibration from normal operation
d. [ ] Combination of (a), (b), and (c)
2. Method of Combining RRS:
[ ] Absolute Sum [ x] SRSS £ ]

(other, specify)
See attached Figures 1, 2, anc

3. * 'Required Response Spectra®™ (attach the graphs):

Note:
*1f more than one report complete items 1V thruy VIl for each report.
w=[f other than RRS is used, describe method.



. : : 35
4. Damping Corresponding to RRS: OBE N/A SSE 5%

‘ 5. Required Acceleration in Each Direction: Not Applicable (N/A)
[ J2ZrA [ ] Other

(specify)
OBE S/S = N/A F/B = N/A Ve N/A
SSE S/S = N/A F/B = N/A V= N/A
6. Were fatigue effects considered?

[ ] VYes [x] N
If yes, describe how they were treated in overall gqualification program:

vIi. If Qualification by Test, then complets:
1. [ x] Single Frequency [ ] multi-Frequency: random 5 beats
sine beat (10 cob)
@ each test frequency
2. E x] Single Axis E Multi-Axis
' ! Independent Axis In-phase motions
. Front-to-Back
3., Number of Qualifications Tests: Side-to-Side
Vertical
OBE SSe 3 Other

(specify)

4. Frequency Range: 1 Hz to 35 Hz

5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
§/S % 9.5 - 13 Hz F/Be 19 -20Hz Ve 33H

§. Method of Determining Natural Frequencies:
[ x] Lab Test [ ] In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test

[ 1 Yes (Attach TRS & RRS graphs)
E ] envelopes RRS u’sing single frequency sine beat testing

(Figures 4 and §)
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8. Maximum Input g-level Test: See attached Figures 4 and S ¥

€ 0BE /S = F/B Ve
SSE S/S = F/B = Vs
9. Laboratory Mounting:
A. [x]Bolt (No. _8 , Stze 3/4") A307 :

[ ] weld (Length ___) (1]

8. Orientation and Fixturing: Test unit was mounted in-line with the test fnout.

10. Functional operability verified:
[x] Yes [ I [ ] Not Applicable

11. Test Results including modifications made: Test results were acceotable.
No modificaticns were made to the equipment.

12. Other tasts performed (such as aging or fragility test, including results):

None ——
13. ~ Failure Modes (if appropriate _ None J
14. Margins Available: [x ] Input Spectrum [ ] Fragility
See attached Figures 4 and 5
vil. If Qualification by Analysis, then complete: N/A

1. Method of Analysis:
[ ] Static Analysis [ ] Equivalent Static Analysis
[ ] Dynamic Analysis: [ ] Time-History [ ] Response Spectrum
2.  Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = F/B = V=
3. Mode! Type: [ ] 30 [ ]2 [ 1w
[ ] Finite Element [ ] Beam

[ ] Closed Form Solution [ ] Other




4.

10.

[ ] Computer Codes:

Frdmcy Range and No. of modes considered:
_ [ ] Hand Calculations

N/A

5/8

Method of Combining Dynamic Responses from Seismic and other Dynamic Loads:

[ ] Absolute Sum

Damping
OBE SSE

Support Considerations in the model:

{JSR.SS [ ] Other:

Basis for damping used:

(specify)

Critical Structural Elements:

Governing Load
or Response Seismic Total Stress
A. Identification 1 i n Stress Allowabl
B.
Max. Critica) Maximum Allowable Deflection
Deflection kocation I Assure Functional Operadility
Failure Modes:

Margins Available:

[ ] Input Spectrum

[ ] Stress or Deflection
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‘ SPECIFIC ITEM #4 THERMAL REGENERATIVE DEMINERALIZER TANK

PART 1: At the upper level of the demineralizer tank, the tank
surface is in contact with the flex conduit terminator of an
adjacent limit switch. Does this limit switch have a safety-
related function?

STATUS: This item has been resolved.

RESOLUTION SUMMARY: The limit switch in question is on a non-safety
3" Tufline plug valve. The plug valve is a Class E valve which only
serves as a pressure boundary. For this case, the limit switch has
no safety-related function. Therefore, failure of the switch poses no
safety concern.
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I. Plant Name: Catawba Units 1 and 2 (DCP/DDP) Type:
1. Utiligy: Duke Power Company PWR X
2. NSSS: Westinghouse SR
3. A/E: Duke Power Company Other
1. Component Mame: BTRS Demineralizer
1. Scope: [x] NSSS [ 180 [ ] Other
2. Model Number: o/a Quantity: _five/plans
3. Size or Range: Ses Item 6
4.  Vendor: Jar.Jndustries Inc,

5. If the component 1s & calinat or ,.ocl, name and model number of the devicas
included: n/a

6. Physical Description: . AR
4.. Appearancs: _Yﬂ'tical \l‘dt‘on four leg supports
b. Dimensions: height = izi.aa"; shell OD = 48"
c. |eight: 38250 (empty); 9400¢ (flooded)

7. Location: Building: _®xiliary

Elevation: _3560'
8. Fleld Mounting Conditions: [X ] Bolt (No. 16°_, Size 1-1/§ *from design report

dald

9. Mounting Orfentation [e.g., on floor, cantilevered, suspended, * o]

floor mounted

10. a. Systam in which located: (UCS/horon thermal regen subsysien. .
Remove boron from the process fluid and store

b. Functional Description:  if in the rasin contained thersin
c. 1s the equipment required for [ ] Wot Standby, [ ] Cold Shutdown
[( ] Both [X] Neither [ ] Other




Seismic Qualification Summary

Component: Boron Thermal Regenerative System Demineralizers

The demineralizers used in the Boron Thermal Regenerative System
at Catawba were designed and built to the ASME Boiler and Pressure
Vesse] Code, Section III. The assembly consists of a tank with an
internal resin bed and is supported by four legs.

Qualification Approach:

The program developed to assure seismic qualification of the tanks
and demineraiizers within the Westinghouse NSSS scope of supply is
discussed in Sections 3.7 and 3.9.3 of the Catawba FSAR. These
demineralizers are designed for the worst case loading combinations
resulting from internal pressure, deadweight seismic and nozzle
loads. The qualification program consists of the following:

1. ASME code design calculations
2. Dynamic frequency analysis

3. Static seismic and structural analysis

Generic qualification is performe. to SSE acceleration levels of
1.069/1.06g/1.0g. Actual plant SSE dccelerations are .26g9/.26g9/.179.
Thus significant margin exists.
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‘ 11. Pertineat Reference Design Specifications for Qualification Requirements:

- 679066, Rev. 2; -[M-
a. Seismic Input d. Service Conditions
See Item V.5 See E-Spec and referenced spec.
b. Hydrodynamic Load Input e Qualified Life
See Note 1 40 years
¢. Fatigue Considerations
See Item V.6
I11. i Availabl " 1 s
&k ] Yes [ 1% [ ] Partial or !{wited availability
Iv. Equipment Quaiificas on Method:
[ ] Test [ x] Analysis [ ] Combination of Test and Analysis
Qualification Report:* Desi i i
> . Summary Sheet
(No., Title and Data): cs (6/26/75) | Nos. 49-11- 49-11-
‘ Campany that Prepared Report: Westinghouse
Company that Reviewed Report: t Westinghouse

uhere Report {3 fled or availabTedlanco/N NTD W NTD

Applicabie Codes and/or :tandards: ASME BEPV Code 1971 Ed § Addendum through Summer 1‘
| \

1. Loads considered: a. [X ] Seiswic only

5. [ ] Hydrodynamic only
¢. [ ] vibration from normal oo‘nﬂﬁon
d. [ ] Cambination of (a), (b), and (c)

2. Method of Combining RRS:

[ ] Absoluta Sum [ x] Smss (1]
3. Required Response Spectra™ (attach the graphs): Duke ltr CN-7™M-6 (1/27/77)

Nota:
*If more than one report complets itams IV thru V11 for each report.
w(f other than RRS is used, describe method.
Note 1: The BTRS Deminferalizer is located on a Class 3 System in the Auxiliary
Building dand is not subjectec to any hydrodynamic 1oads such as LOCA.



4. Damping Corresponding to RRS: oge 1.0% ssg  2.0%

5. Required Acceleration in Each Direction:

C1za [x]cw_ﬂ.nfga%z?n.mm
speci

Note 5 =+ QBE S/S = 0.53g/0.14g F/R = 539/ 14g ¥ « 0.58/0.09¢ °

* SSE §/S =] /0.26 F/8 = 1.06g/.26 1.0¢/0.17
'Gauric/?lmt‘%g'c'ﬂﬁx— " e e
6. Were fatigue effects considered?

Not required per ASME Code for
(1 Yes (x]Me Class 3 components.

If yes, describe how they were treatad in overall qualification program:

/s

vI. If Qualification by Test, then complets: N/A

1. [ 1] Single Frequency [ ] multi-Frequency: [ j

'.. sine beat
2. E 151::110 Axis E hlﬂ‘kis-
Independant Axis _ ‘ta-m motions
3. Number of Qualifications Tests:
OBE SSE Qther
(specity)

4. Frequency Range:

§. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = F/B = ) .
6. Method of Detarwining Natural Frequencies:
[ ] Lab Test [ ] IneSitu Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test
E ] Yes (Attach TRS & RRS graphs)



10.
1]‘

12.

13.
14,

DO § 4
]'

Note 3.

B

Maximum Input g-level Test: “i

OBE S/S = F/B = Ve
SSE S/S = F/B = Ve

Laboratory Mounting:
A. [ ] Bolt (No. » S122 ) .

[ ] Weld (Length __) (]
8. Orientation and Fixturing:

Functional operability verified:
[ ] Yes [ 1N [ ] Not Applicable
Test Results including modifications made:

Other tests performed (such as aging or fragility test, inciuding results):

"Fatlure Modes (if appropriate . )
Margins Available: [ ] Input Spectrum [ ] Fragility
1ificati Analysis

Metnod of Analysis:

[ ] Static Analysis [ x] Equivalent Static Analysis

[ ] Oynamic Analysis: [ ] Time-History [ ] Response Spectrum
Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

§/Se 23 Hz F/Be 23 Hz Ve 13 1z
Mode! Type: [ ] 30 (x]® [ 10
Note 2
[ x] Finits Element [ ] Beam

[ ] Closed Form Solution [ 1 Other

Note 2: The BTRS demineralizer was qualified to SSE accelerations of 1.5gH/1.0gV

and OBE accelerations of .75gH/.50gV. Per WCAP 8230, these accelerations
are equivalent to 1.06gH/1.06gH/1.0aV for SSE and .53gH/.53gH/.50aV
for OBE for 3D comparisons.

Note 3: Westinghouse does perform a dynamic analysis only to obtain natural

frequencies. These natural frequencies are used to find plant specific
acceleration levels which are then compared to generic levels.



4.

9.
10.

[x ] Computer Codes: wESTDYN (for natural frequency only)

Frequency Range and No. of modes considered: 1.0 - 40.0 Hz/15 modes
[ x] Hand Calculations
(for stresses)
Method of Combining Dynamic Responses from Seismic and other Oynamic Loads:

[X ]Absolute Sum [ JSRSS [ ] Other:

(specity)

Damping
oBg 1.0 SSE 2.0 pBasis for damping used: Resulatory Guide .6/

Support Considerations in the model: *“i ﬂfﬁd o Pm“jm per as
ns contiguration

Critical Structural Elements:

Governing Load Note 5
or Response Seismic Total Stress
A. Identification \Location  Combination  Stress Stress Allowable
Supports  fauited 0.49 1.0 (ratio)
(ratio) - Note 4
Baseplate . faulted 18.88 ksi 31.6 ksi
. 8. Anchor Bolts y . faulted 17.19 ksi 28.26 ksi
Max. Critical . Maximum Allowable Deflection
kesagiom ]
n/a e ralizer 1s a passive piece

of equipment. Therefore, opera-
bility is not applicable.

Failure Modes: None-

Margins Available: [ ] Input Spectrum [ x] Stress or Deflection
See Item VII.8(A)

Note 4: This 1s a combined bearing and comoression ratio allowable. The

individual stresses and their respective allowables are:
Bendina - fb = 9357 psi ¢ Fb = 31,600 psi
Compression - fa = 6463 psi ¢ Fa = 27,142 psi

Note 5:As noted in V.5, there is margin between plant specific and generic

qualification levels. Additionally, as noted in VII.8, there is
considerable margin between the actual stresses which are based on
generic loads and allowable stresses.
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‘ SPECIFIC ITEM #5 CHARGING SAFETY INJECTION PUMP

PART 1: Bearing pressure calculations are for the static case for

the pump only. Bearing pressures for the operating mode (with seismic)
are to be calculated and justification for stresses are to be provided
for the pump, motor, and reduction gear.

STATUS: This item has been resolved.

RESOLUTION SUMMARY: An analysis (CALC #MED-PVE-2388, Dated 3/30/84)
has been completed which indicates that the Charging/SI Pump, motor
and reduction gear bearing stresses due to hydrodynamic operational
and seismic loads are well witain the allowable limits as shown in
Attachment C-1 which is the summary sheet of the analysis. The
analysis is retained in the Westinghouse engineering file.

PART 2: Calculations of the natural critical circular frequency of
the turning gear and pump shaft are to be provided, and the concern
regarding potential resonance at the critical speed and operational
speed must be addressed.

STATUS: This item has been resolved.

. RESOLUTION SUMMARY: Review of the Hcstin?houu engineering files
revealed that these calculations are available in a 1971 report. This
report (Ref. Number B46617) was prepared by Pacific Pump Division. It
clearly shows, through critical speed calculations that the critical
speeds of the pump and motor shafts do not coincide with their running
speeds of 4849 and 1800 rpm. The Pacific Pump report will be retained
in the Westinghouse engineering files.
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3/9/84

I i /8
Plant Name: Catawba Unit | Type
.  Utility: DOuke Power Co. PWR 4 Loop
2. NSSS: Westinghouse 3WR i
. WNE: Duke Power Co. Other 1
EE— —
|
Component Mame: _ Charging/Safety injection Pump A
1. Scope: [ x] NSSS [ oo [ ] Other
Pump: 2 1/2 .1J, 11 Stage
2. Modal Number: : - Quar*ity: _2oec plant
3. S1ze or Range: 150 gom (design)
4, Vendor: _Pacific Pumo
§. If the component i3 4 cabinet or panal, name and mode! number of the davicas
ineluded: N/A
6. Physical Dascription: ™
A. Appearancs: fg_{*tonul pump/gear/motor assembly
b Ofmansfongi ‘vera!l length » 226", width = §2,75", height = 80, 94"
c. Welght: Total Wetgnt = 20,210 1bs.
7.  Location: Building: Auxiliary
Elevation: 543 feet
8. Fleld Mounting Conditions: [ Belt (Ne. Sizel 1D
_ E 1&!4 Lm*'_'_) ‘
9. Mounting Ordentation [e.g., on floor, cantilevered, suspended, ete. ]
Base plate mounted to floor
10, & Systam in which locatad: Chemical Volume and Control; Safety Injection

b. Functional Description: CM:!M! and Safety Injection Flow
c. 13 the squipment required for [ ] Hot Standby, [ ] Cold Shutdown

( 1] Sotn [ ] Neither [ ] other



SEISMIC QUALIFICATION SUMMARY

Compone ¢t ‘sarging/Safety Injection Pump A

The Catawba Charging/Safety Injection Pumps were designed bDased
Jo0n the criterise of the ASME Boiler and Pressure Vesse! Code,

Saction I1! for Cless 2 pumps. The assembly consists of a

multistage contrifinal pump, 4 speed increaser (gear) and a motor

Qualification Approach

‘he orogram developed %0 assure snismic qualification of pump
asiomp ! fes within the YNestinghouse NSSS scope of suonly 1s
{scuscad ‘n Sections 1./ anu 3.9.3.2 of the Catawba FSAR

hese oumns ¢'¢ designed for the worset case loadina combinations

resulting from interna] pretsure, Merating, deadweight, seismic

and nozsle ad’ T™he ru 11 st ion progran consists of the

followim

Resonance jearch testing pe: ormad on the entire assemdly

Independent static smismic analyses of the pump, qear and
moigr Although compongnts are analyzed secarately, interfacing

J8dy Are considared

deneric qual'fication 1 performed to SSE acceleration le
8 ] 2 . ey

2.1/2 2.7 ¢ Actud' piant SSE acceleacions are .13

Thus, sfonificant sefsnic margin exisis




[11.

.

V.

/8
11.  Pertinent Reference Design Specifications for Qualification Requirements:

S«Jqo 2a
a. Setsmic Input d. Service Conditions
See [tem V.5 See Design Specifications
b. Hydrodynamic Load Input e Qualifed Life .
See Note | Pump - 40 years
¢. Fatt Considerations Motor - 5 years
See [tem V.6 Continuous operation | year

post accident

(xd Yes [ 1% [ ] Partial or iwited availanility

fouioment Qualification Nethed: pump
C ] Test [ ] Amalysis [*X] Cambination of Test and Analysis
Qualification Repore:® Nuclear Service Pump Desfgn Calculations

(Ne., Title and Data): K-318-1 Rev. §  9/25/78
Campany that Prepared Report: Pacific Pumps
# Ss—

Company that Reviewed Report: m________—
Where Report 1s f1led or avatlable: _2acific Pumps e e

Applicable Codes and/or Standards: - ASME Section 111 and £-Specs on Page 22

{iprasion ingyt:
1. Loads considered: 4. [yy] Seiswic only
' 5. [ ] Hydrodynamic only
¢. [ ] vibration from normal operation
d. [ ] Campination of (a), (b), and (c)

2. Method of Comdining RRS:

{ ] Absolute Sum C x{ smss LJW
3 Required Rasponse Spectra®™ (attach the grapns): __loe Allllied e

Nota:
'!fmmmmc-lcai-wmvummm.
we(f other than ARS 13 used, describe method.

Note 1: The charging/Sl pump 1s located in a Class 2 system in the Aux!liary
Building and s not subject to any hydrodynamic l0oads such as LOCA.
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Pertinent Reference Design Specifications for Qualification Requirements

Pump

E-Spec 678815 Rev. 2 - General Class 2 Pumps

E-Spec 952494 Rev. 0 - DCP/DDP Addendum to 678815 Rev. 2
Motor

E-Spec 677474 Rev. 0 - Auxiliary Pump Motors

E-Spec 952456 Rev. 0 DCP/DDP Addendum to 677470 Rev. 0



11. Pertinent Reference Design Specifications for Qualification Requirements:

a. Seismic Input d. Service Conditions
b. Hydrodynamic Load Input e. Qualified Life

c. Fatigue Considerations

Is Equipment Available for Inspection in the Plant:
[ ] VYes [ 1N [ ] Fartial or limited availability

Equioment Qua,ification Method:
[x] Test [ ] Analysis [ ] Combination of Test and Analysis
Qualification Report:+ _ Natural Frequency Test

(No., Title and Date): Pacific Pumps Natural Frequency Test, 12/10/76

Company that Prepared Report: Pacific Pumps

Campany that Reviewed Report: Westinghouse NTD

Wrere Resort is filed or availaple: _ Westinghouse NTD/Pacific Pumps

Applicanle Codes and/or Standards: E-Specs pg. 2a

Vibrazion I[nput:

1. Loads considered: a. [Xx ] Seismic only
b. [ ] Hydrodynamic only
¢. [ ] vibration from normal operation
d. [ ] Combination of (a) (b), and (c)
2. Method of Combining RRS:

( ] Absolute Sum [ ] smss [ ] NA
(other, specify)

3. - 'Required Response Spectra®* (attach the jraphs): NA

Note:

*1f more than one report complete items IV thru VI1 for each report.
w=[f gther than RRS is used, dJescribe method.



vI.

3/8

4. Damping Corresponding to RRS:  0BE __ MA ssg 1%
5. Required Acceleration in Each Direction:
DXx]zZPA [ ] Other .
(specify)
Note 2 OBE S/S = N/A F/B = N/A V= N/A
Note 3 SSE* /S = 2.19/.13g F/8 = 2.19/.13g y= 2.19/.13g
5. Wers Fatigue erPeces considered?
[ ] Yes [xx] Mo Not required by ASME Code for Class 2 components.
If yes, describe how they were treatad in overall qualification program:
If 1174 T lets: Testing was only performed tc determine
assembly natural frequency.
1. [ x] Single Frequency [ ] wulti-Frequency: randcm
“:. sine Deat
2. Exl Single Axis E  waltteAxds -
Independent Axis | .xn-pnlunﬂom
3.  Number of Qualifications Tests:
OBE NA SSE NA Other (spozz?y7
4. Frequency Range: 1-35 Hz
5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
$/S = >35H2 F/B » >35Hz Ve >35Hz
§. Methed of Detsrmining Natural Frequencies:
[XX] Lab Test [ ] In=Situ Test { ] Analysis

7. TRS enveloping ARS using Multi-Frequency Test Not applicable
E ] ;:s (Attach TRS & RRS graphs)

Note 2: The SSE case was analyzed with results befing compared to normal
allowables. Therefore, OBE analysis was not required.

Note 3: The floor response spectra used are at 1% damping rather than the
4% commonly associated with SSE. Since OBE analysis was not performed

damping is not applicable.

/



4/5

. 8. Maximum Input g-level Test:
0BE §/S = NA F/B = _ _NA Ve NA
SSE §/S = NA F/B= __NA Ve ____NA

9. Laboratory Mounting:
A. [ x§ Bolt (Ne. 16 _, 51211_1/_83 Same as in-plant mounting configuration.
[ ] vweld (Length _) (]
8. Orientation and Fixturing: Field mounting simulated
10. Functional operability verified:
[ 1 Yes L Ine [X ] Not Applicable

1. Test Results including modifications made: _A1l frequencies are greater than
or equal to 35 Hz. The motor conduit box required bracing.

12. Other tests performed (such as aging or fragility tast, including resul's):

N/A
#
13. Failure Modes (if appropriate __ .u"gng h )
14. Margins Available: [ ] Input Spectrus C ] Fregility
Not applicable o
vII. If Jualification by Analy-is, then comp lets: The information provided below is

applicable to the pump.
1. Method of Analysis:

[xx] Static Analysis [ ] Equivalent Static Analysis
[ ] Oynamic Analysis: [ ] Time-History [ ] Response Spectrum
2.  Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/IS = 233. Hz F/B = 235 Hz V= >35 Hz
3. Model Type: [ 13 Cxm C 110
Note 4
[ ]Finita Element [x] Seam

[ ] Closed Form Solution { ] Other

‘ Note 4: The pumps were qualified to 3g horizonta! and 2g vertical. Per WCAP-8220,
these accelerations are equivalent to 2.1g/2.1g/2.1g.



s.

8.

9.
10.

Note 5: As identified in Item 8.A above, margins between actual and allowable
stresses are available. Additionmally, Item V.5 provides a comparison
between generic and specific plant values. As noted, there is con-
siderable margin in these values.

- §/5

[ ] Computar Codes: NA
Frequency Range and No. of modes considered: NA

[xx] Hand Calculations
Method of Combining Dynamic Responses from Seismic and other Oynamic Loads:

(xx] Absoluta Sum [ JSRSS [ ] Other:

(specify)
Damping N/A
0BE __N/A SSE __N/A  Basis for damping used:
Support Considerations in the model: Rigidly mounted to building per

- alie ona’ on.
Critical Structural Elements:

Governing Load
or Response Seismic Total Stress
A. dentifd in Stress  Stress Al 1
Suction Hozzle Stress Oper. + SSE 15,935 psi 16,600 psi
Flange Bolting Stress Oper. 27,140 psi 31,400 psi
Foundation Bolts Oper. + SSE 22,457 psi 36,000 psi
. (actuals based on generic
8. R rather than plant specific b
Max. Critical = Maximum Allowable ection
Deflection Location _Assure F al Operapilf

See motor results for shaft deflection.

Failure Modes: None

Margins Available: [ ] Input Spectrum [ x] Stress or Deflection
See Note 5
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’ 11. Pertinent Reference Uesign Specifications for Qualification Requirements:

a. Seismic Input d. Service Conditions
b. Hydrodynamic Ldad Input e. Qualified Life
¢. Fatigue Considerations

[11. Is 1 t Availabl r in Pl .
(] Yes [ Ine [ ] Partial or limited availapility

Iv. Eguipment Qualification Method: Motor
[ ] Test [ ] Analysis x] Combination of Test and Analysis

Qualification Report:* Seismic Analvsis Report for the DCP/DNP Charging/

(No., Title and Date): Safety Injection Pymp Motors - M030S01 9/12/83

Campany that Prepared Report: 'Usst‘lnghogse NTD
‘ Campany that Reviewed Report: H.'e.'s-q.nghouse NTD

Where Report is filed or availabla: Wes tinghouse NTD

Apo1icable Codes and/or Standards: " 1EEE 344-1975 and E-Specs on page 2a.

V. Vibration. Input:
1. Loads considered: a. [xx] Seiswic only

5. [ ] Hydrodynamic only
¢. [ ] vibration from normal operation

d. [ ] Combination of (a), (b), and (c)
2. Method of Combining RRS:

[ ] Absoluta Sum [ XX SRSS E. 3
3. Required Response Spectra™™ (attach the graphs): See attached.

®

*[f more than one report completa itams IV thre VII for eanh report.
we(f other than RRS s used, describe method.




vI.

4. Damping Corresponding to RRS:  OBE A sse 1%
5. Required Acceleration in Each Direction:
tkx]ZPA [ ] Other
(specify)
Note 2 0BE S/S = N/A £/ = N/A v e N/A

Note 3 SSE* S/S = z.]g(.1ﬁ F/8= _2.1g/.13g ys 2.la/.i3g
*Generic/Plant Specific

6. Were fatigue effects considered?
C ] Yes [x] No
[f yes, describe how they were treated in overall qualification program:

Testing was only performed to determine

If Qualification by Test, then complets: assembly natural frequency. Information
rovided in "Pump" section.

1. [ ] Single Frequency [ ] wulti-Frequency: random

e sine beat
2. E Jsmgu Axis E Ml ti-Axis

Independent Axis ). In-phase motions
3.  Number of Quﬁﬁaﬂm Tests:
OBE SE _ Qther
(specify)

4. Frequency Range:
5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = F/B = Y= .

§. Method of Jetarwining Natural Frequencies:
[ ] Lab Test [ ] IneSitu Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test
E ] ;:s (Attach TRS & RRS graphs)
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8. Maximum Input g-level Test:

OBE. S/S = F/B = V=
SSE §/S = F/B = : V=

§. Laboratory Mounting:

A. [ ]B8olt (Ne. ____, Size ___)
[ ] weld (Length _) (]
8. Orientation and Fixturing:
10. Functional operability verified:
L ] VYes L 1N [ ] Mot Applicable
11. Test Results including modifications made:

12. Other tasts performed (such as aging or fragility tast, including resylts):

13. Failure Modes (if appropriata _ ' )
14. Margins Available: [ ] Input Spectrum [ ] Fragility
/I1.  If Qualification lysis let®: The information provided below is

Ticabl h .
1. Method of Analysis: applicable to the motor

[xx] Static Analysis [ ] Equivalent Static Analysis
[ ] Oynamic Analysis: [ ] Time-History [ ] Response Spectrum
2. Natural Frequencies in Each Direction (Side/Side, Fmt/ucg. Vertical):

s/s - 135 Hz F/‘ ® _>'35 Hz V= 135 Hz
3. Model Type: [X] 3D (1> C 1w
[X] Finita Element [X] Beam

[ I Closed Form Solution (X] Other _Combination



5.

9.
10.

op 5/5
[x ] Computer Codes: WECAN (motor shaft and rotor)

Frequency Range and No. of modes considered: N/A

[(x ] Hand Calculations Some stress calculations
Method of Combining Oynamic Responses from Seismic and other Oynamic Loads:
[x] Absolute Sum [ JSRSS [ ] Other:

(specify)
Damping N/A
0BE N/A sse  N/A  Basis for damping used:

Support Considerations in the model: Assumed rigidly bolted to pump
assembly per installed condition.

Critical Structural Elements:

Governing Load
or Response Seismic Total Stress
A. 4 in ¢s Stress All 1
Shaft shear stress 10,037 psi 14,400 psi
Anchor bolt shear stress. 8,353 pis 21,700 psi
3 S (Actuals based on generic rather
. ' ] fi
Max. Critical w&aﬁmﬁi Mad%
Deflection mrm " $o Assure Functional Opersbility
.00285" Rotor/Shaft .0255" - No adverse effect
on operability
Failure Modes: None
Margins Available: [ ] Input Spectrum [XX] Stress or Jeflection

See Note 6.

Note 6: As identified in Item 8.A above, margins between actual and allowable

stresses are available. Additionally, Item V.5 provides a comparions
between gener‘ic and specific plant values. As noted, there is con-
siderable margin in these values.



[II.

Iv.

11. Pertinent Reference Design Specificztions for Qualification Requirements:

2/8

a. Seismic Input d. Service Conditions
b. Hydrodynamic Ldad Tnput e. Qualified Life
¢. Fatigue Considerations

[ 1 t Availabl ion { P1

[ ]Yes [ I [ ] Partial or limited availapility
Eauipment Qualification Method: Gear

] Test ‘ { ] mlys1s [x ] Combination of Test and Analysis
Qualification Report:* Gear Seismtc Analysis for Model SU1023-8X5

(No., Title and Data): 3/17/76

Campany that Prepared Report: Westinghouse MM&G

Campany that Reviewed Report: ugﬁngnm“ NTD
Whers Report is filed or available: . Hg"s;ing'hgg;g' NTD

Applicable Codes and/or Standards: __E-Specs on Page 2a.

Vi on- 3
1. Loads considered: a. [x] Sefswic only

5. [ ] Hydrodynamic only
¢. [ ] vibration from normal operation

d. [ ] Cambination of (a), (b), and (c)
2. Method of Combining RRS:
[ ] Absoluts Sum [x] SRSS L3

(other, specify)

3. Required Response Spectra* (attach the graphs): See attached

Nots:
*If more than one report complets itams [V thru V11 for each report.
we[f gther than RRS {s used, describe method.
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‘ 4. Damping Corresponding to RRS:  OBE __ 1% ssE 1%
5. Required Accesleration in Each Direction:

[X]zZPA [ ] Other
(specify)
0BE* S/S = 1.05g/.13¢g F/B = 1.05¢/.13¢ V= 1.05g9/.13g
Note 7 §Sg* /S « 2-19/.13¢ F/B = 2.19/.13g ys 2.19/.139

*Generic/Plant Specific
§. Were fatigue effects considered? -

[ ] Yes (X No
If yes, describe how they were treated in overall qualification program:

Testing was only performed to determine

VI. 1f Qualiff on T let®: ,ssembly natural frequency. Information
. id 1 " " 1 -

1. [ 1Single Frequency [ 1 milei-Frequency random
‘ o sine beat

2. E Single Axis E Multi-Axis

Independent Axis % In-phasa motions
3. Number of Qualifications Tests: :
QBE SSE : Other

(specify)

4. Frequency Range:
5. Natural Frequencies in £ach Direction (Side/Side, Front/Back, Vertical):

S/S = F/B = Vs .
§. Method of Detarmining Natural Frequencies:
[ ]1Lab Test [ ] In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test
EA 1Yu (Attach TRS & RRS graphs)
No
‘ Note 7: The floor response spectra used are at 1% damping rather than 4%

commonly associated with SSE. Note that generic OBE qualification
levels are compared to SSE response spectra accelerations.



8. Maximum Input g-level Test:

OBE S/S = F/8 = V=

SSE S/S = F/B = I V=
9. Laboratory Mounting:

A. [ ]8olt (No. ___, Size __)

[ ]weld (Length _) [ ]

8. Orientationm and Fixturing:
10. Functional operability verified:

C 1Yes [ 1% [ ] Not Applicable
11.  Test Results including modifications made:
12. Other tasts performed (such as aging or fragility test, including results):

=
13. Failure Modes (if appropriats iy o )
l4. Margins Available: [ ] Input Spectrum [ ] Fragility
vil. If QEI‘W I:;]:gzgqr:azgo:hzrg:l?d below is

1. Method of Analysis:

[ X] Static Analysis [ ] Equivalent Static Analysis

[ ] Oynamic Analysis: [ ] Time-History [ ] Response Spectrum
2. Natural Frsquencies in Each Direction (Side/Side, Front/!asg. Vertical):

$/S = >35 Hz F/8 = 235 Hz V= >35 Hz
3. Model Type: [ ] 30 (x] D { 1w

See Note 4
[ ]Finita Elemeant [X] Beam

4/5

[ 7T Closed Form Solution [ ] other



s.

6.

9.
10.

[ ] Computer Codes: NA
Frequency Range and No. of modes considered:

(X ] Hand Calculations
Method of Combining Dynamic Responses from Seismic and other Oynamic Loads:
[X]Absolute Sum [ ]SRSS [ ] Other:

(specify)
Damping N/A
e MA ssg VA gasis for damping used:

Support Considerations in the model: Assymed rigidly mg“n;rgg to _pump
per as-installed configuration.

Critical Structural Elements:

Governing Load
or Responsa Seismic Total Stress
A. Identification Llocation __Combination _ Stress Stress Allowable
Bearing Stress Oper. + SSE 233 psi 300 psi
LS Shaft Stress Oper. + SSE 20,821 psi 53,500 psi
4 (Actuals based on generic loa
8. \u_ rather than plant specific 1
Max. Critical Maximum Allowable Deflection
_Ueflection mm © to Assure Functional Operability
Failure Modes: _ Nore
Margins Available: [ ] Input Spectrum [x ] Stress or Deflection
See Note 8

Note 8: As identified in Item 8.A above, margins between actual and aHowalﬂe

stresses are available. Additionally, Item V.5 provides a comparisan
between generic and specific plant values. As noted, there is
considerable margin fn these values.
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Charging Pump A

Item 1 Bearing pressure calculations are for the static case for the pump
only. Bearing pressures for the operating mode (with seismic) are
to be calculated and justification for streses are to be provided
for the pump, motor, and reduction gear.

Response: An analysis (CALC #MED-PVE-2388, Dated 3/30/84) has been completed
which indizates that the Charging/SI Pump, motor and reduction gear
bearing stresses due to hydrodynamic operational and seismic loads
are well within the allowable limits as shown in Attachment C-1
which is the summary sheet of the analysis. This analysis is
retained in the Westinghouse engineering file.

Item 2 Calculations of the natural critical circular frequency of the
turning gear and pump shaft are to be provided, and the concern
regarding potential resonance at the critical speed and operational
speed must be addressed.

Response: Review of the Westinghouse engineering files revealed that these
calculations are available in a 1971 report. This report (Ref.
Number B46617) was prepared by Pacific Pump Division. It clearly
shows, through critical speed calculations that the critical speeds
of the pump and motor shafts do not coincide with their running
speeds of 4849 and 1800 rpm. The Pacific Pump report will be
retained in the Westinghouse engineering files.
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