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:
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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)auditatCatawba. 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 equipinent specific items. It should be noted
that the SQRT audit forms (revised as necessary) are included in the equip-
ment specific resolutions.

O

.
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GENERIC ITEM

O :-

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 lineup |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 IE Bulletins and Information Notices 1
and INPO SERs and SOERs. j

.
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GENERIC ITEM

*
.
.

!' GENERIC ITEM #2

) Provide confirmation for acceleration g levels used in valve
'

qualification in relation to as-built piping analysis.
;

1

1. 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.
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GENERIC ITEM

,

4

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 SU R RY: For the Catawba Nuclear Station, determination of
seismic response spectra is organizationally the responsibility of the

i 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 sumary, 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.,
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GENERIC ITEM
-|
|

GENERIC ITEM #4

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

RESOLUTION SU W RY: 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 SUt94ARY: SQRT forms have been revised and attached as part
of the specific item resolutions.

O' ,

GENERIC ITEM #6

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

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

i
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k)F!'
A SPECIFIC ITEM #1 UHI ISOLATION VALVE-

t
i

PART 1: SQRT form to be revised in two places.
'

STATUS: This item is resolved.
i

~

RESOLUTION SUMMARY: The revised SQRT form follows this page. ;
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ATTACHMENT B-1 3/28/84 |-

| 1/9
*

.

Seismic and Dynamic Qualifit:stion Sunnarv of Ecuicment 1i ..

1 \

I. P1 ant Name: Catawba Unit 1 g:
1 _

1. Utility: Duke Pce r C m oany pyg 4_ygge

2. NSSS: Westin*asse gyg

3. A/E: Duke Peer Cmoany Other;

4

i
II. Ccmoonent Name: ASME Class 2 Hydraulic Operated Gate Valve T.ccations 9902A, B &

--

'

i 1. Scope: [x ] NSSS [ ] BOP [ ]Other .

\
-

| 2. Model Number: 12c1500 Quantity: 4
1

j.

! 3. Size or Range: 12Dt78sm |

4. Vendor: Anchor Darlim ..

i -

'

If the component is a cabinet or panel,. name and model number of. the devices |; 5. |

included: N/A I
i

. . !
'

(

6.- Physical Description: .I.-. |
' *

j
.

,

a. Appearance: Hvd.9n111c/ Motor Ooerated Gate V'lve Ia
; ..

'

t b. Dimensions: 44.62" End to End: 169':25" hich
a

j c. Weight: 6400 lb. |

l i

i 7. Location: Suilding: Outside Contalment - Auxiliary sidg. |

fElevation. 552' 3-1/8"* *

8. Field Mounting Conditions: | Bolt (No. , Size )
Wald (Lang _tn )! ,

; X, Butt Welded into Piceline
:

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

Butt welded into cieeline with stem in vertical orientation

| 10 . a. System in which located: Upoer head injection systen
; .

b. Functional Description: UHI Isolation Valve,

c. Is the equipment required for [ ] Hot Standby, [ ]ColdShutdown4

[ ]8eth [ ]Neither [X ] Other Uccer Head Iniection;

i

1

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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.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 frequency calculation to
detemine resonances. (E-5750 Rev. D) (WCAP-9369)

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

D. Limit switch qualification was gotten by test on the type of limit

swit.ches used on the valve. (F-C3879)
.

O

O

-
- .. . -. - . .. .
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vAI.vE acAurICman SumAar
.

A. Cauponent: - Upper Head Injection Isolation Valve 9002A, B and 9003A, B

B. Qualification Approach:

2 e upper head injection isolation valves are designed in accordance with the
ASME Boiler and Pressure Vessel Code, Sectior III, NC-3500. St. h integrity

is detenstrated by designing the valve body in such a' manner that the valve
is not the limiting factor in the fluid system design. We 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 wiee analysis of the valve assembly is perfonned to show that
stresses incurred are at a level within the elastic range of the material.

In addition to the seismic analysis en the valve assenbly, testing has been
perfo=ned en the limit switctes and active solenoids.'

U
C. Stmenry of Ioad Confo= nance:

.

Se actual acceleraticns are detezmined by the piping analysis. Following
are the accelerations:

Accelerations
OBE SSE

'

Valve Icc. Node * G G G G G Gx y x. y g

9902A (245A) E 0.610 0.102 0.978 1.144 0.191 1.834

F 0.970 0.102 1.406 1.819 0.191 2.636

G 1.274 0.102 1.786 2.389 0.191 3.349

9902B (244B) E 0.824 0.102 1.490 1.545 0.191 2.794

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 1.176 0.193 1.541'

F 0.993 0.103 1.163 1.862 0.193 2.181

O G 1.309 0.103 1.471 2.454 0.193 2.758

9903B (242B) E 1.015 0.106 1.259 1.903- 0.199 2.361

F 1.628 0.106 1.802 3.052- 0.199 3.379

G 2.151 0.106 2.296 ' 4.033 0.199 4.305 .

'

*see Figure 1 for node location
-

_. _ _ _ _ _ _
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Se seismic analysis was performed using a horizontal SSE acceleration of
i 6.lg's, (G 2,gg )h and a vertical acceleration of 2.0g's which is greater2

x
than the horizontal acceleration of 6.09g's on all cross-sections on

valve 9902B (worst case accelerations) %t those listed below. S e 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 Acceleration Actual Acceleration *
G G, G G GSection Analyzed Node x y x y 3

Iower Ycke-BuiL.au E 4.7 2.0 5.2 1.545 0.199 2 ~34
- Section A-A

Icwer Ycke-Top F 4.1 2.1 4.1 2.477 0.199 4.026
Section B-B

*For valve locatien 90023
OBE qualification levels are 8/15 SSE levels

O
Qualification of the Teledyne Rep +14r- Solenoid M:xial 21110-0303-5200 and
Kepsel check valve Model 1337 was performed at ccrsined horizontal SSE
acceleration of 3.0 g's. We horizontal accelerations on valves 9902A
and 9903A are 2.16g's and 1.938g's (Nede E) respectively Miich is less

! than the qualification level.

*

| Qualification of the Teledyne Republic Solenoid Madel 21110-7303-5200 and
|

Kepsel Check valve Model 1337 was performed at 4.24/4.24/4.24 g's.
S e accelerations on valve 9002E 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 rianactions test was performed at a ccat)ined horizontal acceleration of
4.54 g's at the valve actuator assettly center of gravity which is greater than
3.193 g's (Node E) for valve.

.

U

,

- % ,.

w--



-. _ _ _ _ _

|
'

.

- -

get .-
.

.,
.

. .

.
. '. y&\

'

r .-
.

c: i .!
.

.

-

|
'.

. . .

'
. . .

,

.= ,3 ---
. ..

,

e--- .;p

gLs P. zt.oG - . .

L.am a r . a ..n. - ~~
-.

>.v -

.

g,, ,.e g ,,

* _.-s _

-r
.

hT. N
'~

. . . .,

'

4 L.12.5. .

{ l i
*

. .. .

w r . s.

.']
-

.
,

-
;'

,)]b.'.
: - -

r,i .. , , .
. . _g
\ .2 f.. \ 7.5 .-/ ,t

.
--

. . .

Glena.d - a *:

O , &, -(
, ,

*
-

,,
--~. '

.

n/ -

\
- --

1
.

. .

-
., .

''

tt,.2r-

. .
- -

( -[ -
: ..

,

i -

.b0 y --
.

,
-

L..

. ,

.C} .il@m
-

6 I c, -
-

.
.

. n .. 6 i .. . ..r....,,
, ,

g .ev j,.-.
,

. . .

iii EE-C 2 . 2--21 e .

j .. : .' . . . ; .: ... .

24 7r< . ;
.

). . i. . ... . . (
,

.
. . ..

' -
'

A
-

~
'

3'
'~

,,.

. .

Qo) -- -
-

.

.

_./ :.-

.

(
.. .. .

. .

. ...

'

Fuu 1 !
:-

. .

1
.



. . _ _ _ . _ _ . _ _ _ _ _ _ . . _ . . _ . _ _ _ _ . _ _ . _ _ . . _ _ - - _ _ _ . - . _ . _ . . . _ .

!

! .
-

.

t

1
-

i

j

i
i

k e

i

j
>

b.
!
4

1

1
4

1

4

i

STRESS ANALYSIS AND STATIC DEFLECTION
i

O
1

e

i
*

1

}

.

!,
.

!
4

J

, p -

.

e

'
. .

-.

- _ _ - _.. - - - -. - - . _ - - ..- -



_ _ _ -- .- - ._. . - - - _ _ _ _ - -

2/S
11.- Pcrtinent Referenca Design Specifications for Qualifiestion Requirements:

.

General Soecification 952304 Rev. 1 i

O.: 1

'

a. Seismic Input d. Service Conditions
See Item v.5 Per Design Specification

b. Hydrodynamic Ldad Input e. Qualified Life
; Limited by Nozzle Loads (Note 1) 40 years

c. Fatigue Considerations
See Item V.6

III. Is Eauicment Available for Inscection in the Plant:

[X ] Yes [ ] No [ ] Partial or limited avai1W2ility

i, IV. Ecuicment Qualifiestion Method:

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

Qualification Report:* MED-PVE-2318 3/2/84 .EPS-82 Rev. B
<

sa4 =ic Qualification of . .

Static Seismic Testing(No., Title and Date): tur Tsolatien vahm
'

Camoany that Prepared Report: Westinchcuse anchor /%r1 %c

f Ccmpany that Reviewed Report: WestN6 house Westinanouse

O ancnor/0ar: 1ng or
Where Recort is filed or availabl's:- Westinohouse Westinanouse

Applicable Codes and/or Standards: ' Specification 952304 Rev.1 and ASME Code
Section III,1971 Edition Winter 72 Addenda

V. Vibration.Incut:

1. Loads considered: a. [x 3 Seismic only
1

! b. [ ]Hydrodynamiconly
; .

! c. [ ] Vibration from nomal operation.

i d. [ ] Cambination of (a), (b), bd (c)

2. Method of Ccabining RRS:-

Not applicable - as specified
.

[ ]AbsoluteSun [ ]SRSS [X ] bv oioina analvsis
,

,

(otner, spec 11y)
,

Not applicable - controlled-
' 3. Required Response Spectra ** (attach the graphs): by analvsis of oicino syste-,

|
.

Note:

! *If more than one report' complete itaar IV thru VII for each report.
|

**If o*.her than RR5 is used, describe method.
,

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

( . transmitted through the piping to the valve.
L
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*
.

' '

3/5'

4. Damping Corresponding to RRS: OBE t!/A SSE N/A
!

5. Required Acceleration in Each Direction:
.

'

[ ] ZPA [ X ] Other As determined by piping analysis
- (spec 1fy)

OBE S/S = *> F/B = V=* *
,

| SSE S/S = F/B = V=* * *

6. Were fatigue effects considered? .

[XX]Yes [.]No
If yes, describe how they were treated in overall qualification pregram:

Per ASME Code Section III. NB-3550

|

>

VI. If Qualification bY Iest. then c=nolete: Static Deflection Test

1. [ l Single Frequency [ . 3 Multi-Frequency: [; randcm
;
-

. I sine beat
%, f, X ' Static Deflection

,
~

.
.

[[~;'MultilAxis-2. | ; Single Axis -

.
. In-phase motions, Independent Axis'

,. .
.

~

3. Number of Qualifications Tests: -

,

I
OBE N/A SSE Other

(specify)

J -

N/A
4. Frequency Range:

| 5. Natural Frequencies in Each Direction (Side / Side. Front /Back, Vertical):
See Item VII.2

S/5 = F/8 = V=
; . .

: 6. Method of Ostensining Natural Frequencies:
,

[ ]LabTest [ ] In-Situ Test ( X ] Analysis"

See Section VII
7. TRS enveloping RR5 using Multi-Frequency Test N/A,

[ ;Yes.(AttachTRS&RASgraphs)
i [ No'

4

:

| - See /.ttach.,ent T for accelerations of each valve.*

.

I 3
1

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

.

4/5
8. Maximum Input g-level Test:

Oi .

OBE S/S = N/A F/B = N/A y= N/A; ,

SSE S/S = 3.21 **/2.794 p/S = 3.21'**/1.545 y= 2.0/0.191

9. Laboratory Mounting:'

!

| A. [ ] Bolt (No. . Size 1
2

'

[ ]Wald(Langth ) [ X] Rn1+=d/Waid9d

B. Orientation and Fixturing: Stam ver+4 cal
; .

10. Functional operability verified:3

[ X3 Yes [ ]No [ ]NotApplicable
! -

| 11.. Test Results including modifications made: None

'i
,

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

b0 h.
13. Failure Modes (if 4,,,..v,,itate . NI'A )-

i

! 14. Margins Available: [']InputiSpectrue [ ] Fragility

.
Margin on accelerations -

| VII. If Qualification by Analysis, then ecnolete:

1. Method of Analysis:
.

[ X] Static Analysis [ ] Equivalent Static Analysis |
-

>
,

: [ ] Dynamic Analysis: [. ] Tim > History [ ]ResponseSpectrum )
I

| 2. Natural Frequencies in Each Direction (Side / Side. Front /Back. Vertical):i

,
.

S/S = F/8 = V= See Item VIIe-

'

3. Model Type: [Xx] 3D [ ]2D [ ] 1D

[ ] Finite Element [ X ] Beam
i

: [ ] Closed Fom Solution [ ] Other

i

| ** Combined effect is 4.54 g's !

|

|
'

t

i
!

-

.

- - - - - - - - - - - _ _ . - , - _ - - - . . ._,,---w- ..u,-, <a ,,,,,+.,,,--,.--,-__,.._..,..,_.r.,_ e.,_, -,_,-w. .-,--,w.,-,m-e,e ,y---
-
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5/5;
-

. .
,

|
'

4. [X ] Computer Codes: WECAN (frecuency)
'

(NCAP 8929 currently under NRC review)
- Frequency Range and No. of modes considered: 1 to 1,266 H::,12 Mcde

[X ] Hand Calculations Seismic Analysis'

| .
Method of Combi.ning Dynamic Responses from Seismic and other Dynamic Loads:S.

[x]AbsoluteSus [ ] SRSS [ ]Other:
(specify)

6. Damping

OBE N/A SSE N/A Basis for damping used:

| 7. Support Considerations in the model: Welded into pipe

i 8. Critical Structural Elements:
"

Governing Load
or Response Seismic Total Stress

i A. Identifiestion Lecstien Ccanination S tress Stress A11cwable

Ice.r Yoke Seismic & Operating 26278 31500
i Lower Yoke Stud 37245 50000" "

*
i .T.S.,

1 Max. Critical s Maximum Allowable Deflection
! Deflection M to Assure Functional Operability

'

.t.
" 'See operability test

9. Failure Modes:

10. Margins Available: [ ]InputSpectrum [x 3 Stress or Deflection
|

As identified in Itsu 8.A above, margins betwen actual and allowable stresses
are available. Additionally, Table I provides a cmoarison of generic quali-

! fication and specific plant g values. As noted, there is margin in th:se
values.

.

O

.

O.

.

.. 5 ...

,, ,.,--w.- p-.+ - . - - , , - _ - , - , , ~ , , - ,,.9 ,g,., ,,,w--e-,- % -w- wee-,..g ,,,,,,.4.-.-4,,,a wi.im*--a.-- ,.%,.ap ,,



. .- .. _ .___ _ _ .._

2/5
- 11. Pertinent Referenca Design Specifications for Qualification Requirements: |,

'

1.

-

. .

a. Seismic Input d. Service Canditions
'

.

| b. Hydrodynamic Ldad Input e. Qualified Life
'

'

c. Fatigue Considerations

! l
I:I. Is Ecuicment Available for Insoection in the Plant: ;

( ]Yes [ ] No [ ] Partial or limited availabilityi

| IV. Ecuicment Qualifiestion Method:
'

[ ] Test [X] Analysis [ ] Ccabination of Test and Analysis

Qualification Report:* E-575C Rev. D 4/2/75
12"-15005 Hycraulic Operated

(No., Title and Date): Gate valve nesien r31c.,13enn

Cemaany that Prepared Report: Anchor /Dariine.

C=cany that Reviewed Report: Wes[[nQhouse
nnenar/varting or

j O Where Recort is filed or availabi'e:- Westinanouse
< . .

i Applicshle Codes and/or Standards: Specification 952304 Rev.1 and ASME Ccde
Section III,1971 Edition Winter 72 Addenda.

V. Vibration. Inout:
i

1. Loads considered: a. C ] Seismic only;

b. [ jHydrodynamiconly

c. [ ] Vibration from nonial operation--

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

2. Method of Comnining RRS:
~

.

[ ]AbsoluteSun [ ]SRSS [ ] .

|
(otner. .<peelfy)

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

Note:

O
.

*If more than one report complete items IV thru VII for each report.
**If other than RAS is used. describe method.. -

..
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11. Pertin nt Refer;nce 0; sign Sp;cificaticns for Qualification Rtquirements:
,

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Input e. Qualified Life
,

c. Fatigue Considerations
,

III. Is Equipment Available for Inspection in the Plant:

[ ]Yes [ ]No [ ] Partial or limited availability

.

IV. Eouioment Qualification Method:

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

Qualification Report:* WCAP-9369 (Natural. Frecuency)

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

Company that Prepared Report: Westinghouse

Ccmpany that Reviewed Report: Westinghouse

Where Report is filed or available: Westinghouse

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

i

V. Vibration Input: (Notapplicable)

1. Loads considered: a. - [ ]Seismiconly

{ b. [ ]Hydrodynamiconly -

c. [ ] Vibration from normal operation
i~

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

2. Method of Combining RRS:

[ ]AbsoluteSum [ ]SRSS [ ]
(other, specify)

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

Note: -

iO *If more than one report complete items IV thru VII for each report.
b **If other' than RRS is used, describe method.

'

!

|
|

I

2 !~

i
. .- . - . .- _ -.
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4. Damoing Corresponding to RRS: OBE SSE

5. Required Acceleration in Each Direction:
. .

'

[ ] ZPA [ ] Other |
; (specify) |

OBE S/S = F/B = y=

SSE S/S = F/B = y=

6. Were fatigue effects considered?

C 3 Yes [.]No;

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

i

i

j

|

i VI. If Qualification by Test. then er.rolete: N/A

1. [ l Single Frequency [ 3 Multi-Frequency: ; rand::n
| sine beat,

., ,,

.! . ~. .

.

i] Nulti Axis]SingleAxis
[ J.,In-phase entions _

j[. J Independent Axis
2.

! .,
~

3. Ntauber of Qualifications Tests: ,-
,
'

.

08E SSE Other
(spec 1fy)

,

;

' 4. Frequency. Range:

| 5. Natural Frequencies in Each Direction (Side / Side Front /Back Vertical):
.

S/S = F/B = _ V=
, ,,

6. Method of Deter 1|rining Natural Frequencies:

| [ ]LabTest [ ] In-Situ Test [ ] Analysis'

I 7. TR$ enveloping RR5 using Multi-Frequency Test

[ ;Yes(AttachTRS&RR5 graphs)
[ No

*

.

!

.

--
.. .,

- _ _ . -. . - - - - - _ _. - _ - . - - - _ - _. . - . - - . - _ . -
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4/5
| 8. Maximum Input g-level Test:

OBE S/S = F/B = V=
|

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

9. Laboratory Mounting:

A. [ ] Bolt (No. . Size )

[ ] Weld (Length ) [ ]

B. Orientation and Fixturing: '

10. Functional operability verified:

[ ]Yes [ ] No [ ]NotApplicable

11.. Test Results including modifications made:

12. Other tests perfomed (such as aging or fragility tast, including results):
.

' . _
' '

'' '

13. Failure Modes (if appropriata- )
'

14. Margins Available: [ '] InpuM3pectrtas [ ] Fragility

-

VII. If Oualification by Analysis, then casolete:

1. Method of Analysis: '

[ ] Static Analysis [ ]EquivalentStaticAnalysis -

[XX]DynamicAnalysis: [. ] Time-History [ ]ResponseSpectrum

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

S/5 = 9.55 F/B . 8.5 y. >33 -

3. Model Type: [X ] 3D [ ]2D [ ] 10

[ ] Finite Element [ X ] Beam
,

[ } Closed Fom Solution [ ]Other

--

._ _ . . . __ . _ . .

_ - - - - . - . - . - . - _ -
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11. Pertinent Reference Design Specifications for Qualification Requirements:
O

.

a. Seismic Input d. Service Conditions

b. Hydrodynamic Ldad Input e. Qualified Life
c. Fatigue Considerations

III. Is Ecuiement Available for Inspection in the Plant:

[ ]Yes [ ] No [ ] Partial 11 mitt *a11 ability

Solenoid Valvo 21110-0303-5200
IV. Ecui:: ment Qualifiestion Method: Kepsel check valvo tedel-1337

[x ] Test [ ] Analysis [ ] Ccabination of Test and Analysis

Qua11ficatien Report:* EL:346 - Acril 1974
.

(flo. . Title and Data): sei=.ic Test cf to centrol valves

Ccapany that Prepared Report: Westirchcuso Electric ccm.

Ccapany that Reviewed Report: WesN*2cusaElectriccorp.

Where Report is filed or availab1'et Westinchauso Electric corp. -

.

*

IIIE 344-1971 and Spec. G-952304, Pav. 1Applicsble Codes and/or Standards: .

V. Vibration. Input:

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

b. ( ]Hydrodynamiconly

c. [ ] Vibration from normal operation-

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

2. Method of Ccanining RAS:
tbt applicable-tent dena to.

( ] Absolute Sun [ ]SR13 (x ] na~ rte W.In
(otner, specify)

tbt applicabler cont. rolled
3. Required Response Spectra", (attsch the graphs): by analvnia of otoim svnt

(n) '.'
Note:
*!f more than one report complete itans IV thru V!! for esca report.

"If other than RA5 is used, describe method.
'

.

. . ..
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, *

| 4 Daseing Corresponding to ARS: 08E N/A N/A$$g

5. Required Acceleration in Each Direction:
,

.

; ( )ZPA (X ] Other As detemined by eiolm analysis
j,

j (spec 1fy)
;,

! 08E 5/5 = F/5 = y=
~ ~ ~

SSS S/S = '3.0/,y,1 pjg , *3.0/g, 1 -

y, j

6. Were fatigue effects ' considered?

j ( ]Yes (x.]No

I If yes, describe how they were treated in overall qualification program:
i i
1

|
>,

1 I
.

VI. If Qualification hv Test. than eensleta:)

1. CX1SingleFrequency ( 3 Multi-Frequency: ;randon I
sine best,

,,
~

'

~,1,
,

l. 2. "X ] Single Asis
,

E MultiaAsia[ . ,|. to pnose motions !'
-

{ I, J Independent Asis
\, -

I 3. Naher of Qas11fications Tests: -
|

j !
-

'

. W 0 SSE 1 Other |
1 (specify) |
) -

4. Fmquency Aanges 1-50 Hz

5. Natural Frequencies fn Each 01restion (5fde/Sfde. Front / lack. Vertical):
J

US e > 30 Hz F/3 e > 50 Hz ya > $0 ,

,

'

4. Method of DeteruHning Natural Frequensies: ;

) (x]LabTest ( ) In-Situ Test ( ) Analysis I
'*

I

j 7. TRS enveleping RR$ using Multi-Frequency Test N/A

. ( | Yes (Attsch TRS & RAS graphs) '

[,
'

No

O * Test ws cerat.icted in endi direction independently, therefore, Cst
j acceleration cannot exceed 3.0 g by SM55 in the horizontal direction j

|

, .... _ .
. .. _. _ ___......... ...___.

3 |
- . - - . _ . . - _ - , .

'
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8. Maximum Input g-level Test:

OBE S/S = F/B = y.- --

SSE S/S . 3.0 F/B . 3.0 - y. -

_

9 .' Laboratory Mounting:

A. C X] Belt (No. , Size )

( 3 Weld (Length ) [ ]-

As installed5. Orientation and Fixturing:
.

T0. Functional operability verified:
~

(x]Yes ( ]No ( ) Not Applicable

11. Test Results including modifications made: runctiened suceossfully with no

nvidenen of derradatien '

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

N/A

O '' -
-

-

'

13. Failure Medes (if appropriata- )
' '

.:.

14. Mergins Available: (']Inputspostrus ( ) Fragility

Margins as provided by cranparison of genas.ic qualifiestion

VII. If Qualification hv AnalNisYN NIsta: "***

1. Method of Analysis:
.

( ] Static Analysis ( ) Equivelant Static Analysis '

.
,,

C ] Dynamic Analysis: (. ] Tim > History ( )ResponseSpectrun

2. NaturalFrequenciesintochDirection(5tde/5fde. Front / Sack, Vertical):
,

5/3 = F/l = V= '

3. Medal Type: []2 ( ) 2D C ] 10

( ) Finito Element ( ) Seas

( } Closed Fom Solution [ ]Other

|
'

. .

-M e ata .e 4 ei as ,w _ mig, .-;-
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2/5 i11. Pertinent Reference Design Specifications for Qualir1 cation Requirements:

-

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

i c. Fatigue Considerations
!
i

III. Is Ecuioment Available for Insoecticn in the Plant:

[ ]Yes [ ]No [ ] Partial or limited availability

Solenoid valve 21110-7303-5200
IV. Ecuicment Qualification Method: Kepsel check valve Model-1337

,

[X] Test [ ] Analysis [ ] Ccabination of Test and Analysis
'

Qualification Report:e EL:2226 DRAFT

(No., Title and Date): seismic Test of w o Hydraulic control valves

Ccmpany that Prepared Report: Westirdeuse Electric cero.

O Cm anx that Re 4eeed Re ort: ese s ,x=es e1ecc=1c corm.

) iihere Report is filed or availabl'e:- Westinchause Electric Coro.

Applicable Codes and/or Standards: IEEE 344-1971 and Sme. G-952304, Pa. l'

. -

V. Vibration. Inout:

1. Loads considered: a. [X]Seismiconly

b. [ ]Hydrodynamiconly '

c. [ .] Vibration from nonnal operation -

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

2. Method of Combining RRS:
Not applicable test done

[ ]AbsoluteSun [ ]SRSS [ x] to generic levels f'
.

'(otner, spec 1fy)
Not applicable-Controlled b

Required Response Spectra ** (attach the graphs): analysis of cioinc svstem' y3.;

!O Note:

*If more than one report completa items IV thru VII for each report.
! **If other than RR5 is used, describe method.

.

. |
-m

- - _ _ .
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;:,

-

.
.-

1 Damoing Corresponding to RRS: OBE N/A SI: N/A
--

5. Required Acceleration in Eaca Direction:,

1 [ ] Z.oA [ x] Other As determined by the pioing analysis'

(spec 1fy)-

SEE SEE SEE
OBE S/S = 2 4/ AWACH 1 F/B = 3.4/ ATTACH 1 y , 3.4/ ATTACH 1'

SEE dch
,

'

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

5. Were fatigue effects considered?

[x ] Yes [.]No
If yes, describe how they were treated in overall qualific: ten pregra=:
vibration acina.

.

VI. IfOualificationbyTest. then ecmolete:

! 1. [ X} Single Frequency [ ] Multi-Frequency: [ ; ranc=
., sine .aat,

;
~

~. -:
2. [|| Single Axis [x; Mult11 xisA

[ . Independent Axis L .. In-phase motions

3. Number of Qualifications Tests: -
-

OBE 5 SSE 17
~

;0ther
tspec1fy)

4. Frequency Range: 1 to 33 Ez ~

5. Natural Frequencies in Each Direction (Side / Side, Front /Ba::. Vertical):

S/S = > 33 F/B = } 33 V= 5 33

6. Method of Detamining Natural Frequencies:
#

[x 3 Lab Test [ ]In-SituTest [ ] Anal;.s:s

7. TRS enveloping RRS using Multi-Frequency Test N/A

[ ; NoYes (Attach TRS & RRS graphs)
L .

O'

.

3
=

-- - . . . , - . . - -. _ _ - - , . _ , , - . . . - , _ . . - - - - . . . . , - - -
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4/5:

| 8. Maximum Input g-level Test:

O:
| OBE S/S = 3.4 F/B = ,s y= 3.4

4.24SSE S/S = F/B = 4.~24 y, 4.24-

9. Laboratory Mounting:

A. [ X] Bolt (No. . Size )

[ ] Weld (Length ) [ ]
3. Orientation and Fixturing: As mounced on the actuator

10. Functional operability verified:

[x ] Yes [ ]No [ ]NotApplicable
.

11. Test Results including modifications made: Functiened successfu nv with no

evidence of decradation

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

Vibraticn aging.

O - w
. . .

13. Failure Modes (if appropriata- )' '

,

14. Margins Available: [x']InpuMShectrum [ ] Fragility

VII. If Qualification by Analysis. the9 ccmolete:
;

1. Method of Analysis:
.

[ ] Static Analysis [ ] Equivalent Static Analysis
'

[ ] Dynamic Analysis: [. ] Time-History [ ]ResponseSpectrum

2. Natural Frequencies in Each Direction (Side / Side. Front /BLck, Vertical):

S/S = F/S = y=
;

3. Model Type: [ ]3D [ ] 2D [-]10

[ ].Finita Element [ ] Beam

[ ] Closed Form Solution [ ]Other

:

|

|

~

'
~ . . - .

.. . . . .

.,.-~,_.,,,v , .-.. -- - .e c,-. ,.~.,--,c. ,,.~c... . . , . .- .. , .n.. ~ - - , , ,
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LIMIT SWITCH QUALIFICATION
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,

i

4

9
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11. Pertintnt Refertnce 01 sign Spicifications for Qualification Requirements:
.

.

.

a. Seismic Input d. Service Cor.ditions

b. Hydrodynamic Load Input e. Qualified Life

c. Fatigue Considerations

III. Is Ecuicment Available for Insoection in the Plant:

[ '] Yes [ ]No [ ] Partial or limited availability
,

IV. Ecuicment Oualification Method: Limit Switch - EA-170

[x] Test [ ] Analysis [ ] Comeination of Test and Analysis

Qualification Report:* F-C3879"- 9/74'

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

Company that Prepared Report: The Franklin Institute REsearch Iab.
,

Company that Reviewed Report: !WKD
,

Where Report is filed or available: Westinchouse
;

Applicable Codes and/or Standarcs: IEEE-344-71
,

i .

,

V. Vibration Inout:

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

b. [ ]Hydrodynamiconly
i

c. [ ] Vibration from nonnal operation
,

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

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

[ ]AbsoluteSum [ ]SRSS [X] to aeneric levels
(other, specify)

; Not applicable-controlled
:
'

3. * Required Response Soectra** (attach the graphs):by analysis of piping system

Note:
*If more than one report complete items IV thru VII for each report.'

**If other than RRS is used, describe method. .

2

,

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

4. Damping Corresponding to RRS: OBE N/A $$g N/A
.

5. Required Acceleration in Each Direction:

[ ] IPA [ X] Other As detezmined by piping analysis
(specify)

.

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

'

SSE S/S = 5.2* F/B = 5.2* y= 5.2* |

6. Were fatigue effects considered?

[X]Yes [ ]No '

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

Vibration Testi m.

i

VI. If Oualification by Test, then comolete:

1. [x] Single Frequency [ ] Multi-Frequency: |; [randem
sine beat

L,
,

.

.

2. [ ;SingleAxis [x " Multi-Axis<

- [ . Independent Axis [ . In-phase motions

3. Number of Qualifications Tests:

OBE o SSE 4 Other
(specify)

4. Frequency Range: 1-35 Hz

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

S/S = > 33 F/B = > 33 V= >33

6. Method, of Detennining Natural Frequencies:

, [X ] Lab Test [ ]In-SituTest [ ] Analysis
.

7. TRS enveloping RRS using Multi-Frequency Test N/A
'

- [ ; NoYes (Attach TRS & RRS graphs)
L ..

| * Canbined horizontal acceleration
',

|-

.

3

| .

'
.

1 . -

|
- - . . ,. . -. . - - . - . - . , , , - . - - - , , - , .- .,

- - - .
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8. . Maximum Input g-leval Test: See attached carve

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

SSE S/S = F/B = V=

9. Laboratory Mounting:

A. [ ] Bolt (No. 4 , Size h I *

[ ] Weld (Length ) [ ]

B. Orientation and Fixturing: vertical switches Motmted

10. Functional operability verified:

[ X] Yes [ ] No [ ]NotApplicable

"11. Test Results including modifications made:

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

13. Failure Modes (if appropriate Ibe )

14 Margins Available: [ ]InputSpectrum [ ] Fragility ,

See Attachment 1

II. If Qualification by Analysis. then ecmolete:

1. Method of Analysis: .

[ ] Static Analysis [ ] Equivalent Static Analysis

[ ]DynamicAnalysis: [ ] Time-History [ ]ResponseSpectrum-

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

S/S = F/B = V=

3. Mcdel Type: [ ]3D [ ] 2D [ ] 1D
[ ] Finite Element [ ] Beam

'
-

[ ] Closed Fom Solution [ ] Other
,

O
9

4
e -

#

_ - _ .
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~ Attachment 14 .

(N Page 1 of 8
3V

.

SSE-

ACCELERATION!

ANALYZED ACTUAL Valve-9902A

Gx Gy Gz Gc Gx Gy Gz Gc

VALVE AfJEMBLY

a. Body-Bonnet Studs * 2.0 * 6.1 1.144 191 t.834 2.16.

~

b. Upper Cytinder Studs * 2.0 6.1 2.389 191 3.349 4.11-* .

!

c. Lower Cylinder Studs * 2.0 * 6.1 1.819 191 2'.636 3.20.

a. Lower Yoke Stec * 2.0 * 6.1 1.819 191 2.606 3.20.

e. Lower Yoke (Sec.A-A) 4.7 2.0 5.2 1.144 191 1.834 2.ic.

f. Lower Yoks (Cec.B-B) 4.i 2.0 4.1 --- 1.319 i*h 2.636 3.29.

Up oei- Yoke * 2.0 * 6.1 2.3d9 19i 3.349 . t i'*
. .

n. Bonnet * 2.0 * 6.1 1.'144 i ci- 1.834 2.tr.
,

50LhN'0IDJ.

.

~

a. 21110-0303-5200 * 2.0 * 3.0 1.144 191 1.834 2.16.

b. 21110-7603-5200,

I. LIMIT SWITCHEI ** .

a . EA170-31302 * 5.2 * 7.3 2.389 191 -3.349 4.ji.
,

* 7.3 2.389 191 3.349 4.11b. EA170-3 2302 * 5.2 .

*Gc = (Gx + Gz )

(G 2+G 2+Gz )h
2

**G =
c x y-

,

:(

|
|

I
/ \

k

.

---4 '

. _ _ -
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| Attachment 1.

I

'

f Page 2 of,

.

SSE

ACCELERATIONS

ANAL'lIEL ALTUAL Valve-9902B

Gr Gv Gz Gc Gx Gv Gz Gc

. VALV2 A2SEMBLY

a. Body-Bonnet Studs * 2.0 * 6.1 1.545 ,17i 2.794 3.1

n. Upper CvLinder Studs" * 2.0 * 6.1 3.262 .iV1 5.143 4.0

c. Lowei- Cviinner Stud.s 2.0 + o.i . 4 ;' t .191 4.G26 4.2'*

d. Lower Yoke Stud * 2.0 x 6.i 2.4?? 171 4 . 0 ~.o 4.7
,

2 Lowe i- foke (Sac.A-A> 4.7 2.0 5.0 -- 1.545 . lyt .:.774 3.1

f. Lower icke (Cec.3-B's 4.1 0.0 4.1 - - - - 2.477 .191 4.GCo 4.7

'
o. U.' o e n- (oke 4 2.0 * .. 1 3..a.; .;?t '.;4; 2.0,

h. Bonnet * 2.0 * 4.t t.545 .171 .: . T'< 4 .t
,

I. JOLENGILS

a. 2ti13-0303-5200 --

b. 21110-7303-5200 4.24 4.24 4.24 i.545 .171 2.774 3.f
II. lit 1IT SWITCHEC **

.i . EA t ?O-31302 * * 7.3 3.263 1?1 5.143 6.c5.2

* 7.3 3.263 .191 5.143 6 .' Cb. EA170-3 2302 * 5.2

2 2 i*Gc = (Gx 4 Gz s

(G 2+G 2+Gz)
2 -

**G =
c x y

1
i

.

O

1.f
_.

' ' *
. . _ . . _ _ -_ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ . - _ - . _ _ _ _ _ . _ _ _ _ _ _
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Attachment 1-

Page 3 of 8'

. .

SSE

ACCELERATIONS
1

ANALYZED r.0TUAL Vatve-9903A
i

Gx Gy Gz Ge Gx Gy Gz Gc

.

V6L'.E A |CEiiBLY'

_ .... v - D o n n e t Studs * 2.0 * 6.1 1.176 193 1.541 1.94.a.
i

* 2.0 m 4.1 2.454 193 2.75G 3.69c. Upper CvLinder Studs .

c. Low-c Cytincer Stud * 2.0 * 6.i 1.6u0 1 " :- 2.10- 2.2".

1. 1. a .4 e .- (oxe Stud * 2.0 * 6.1 1.342 193 2.131 2.81.

-

1.176 193 1.541 t.9Lowei roke (Sec.A-A) 4.7 2.0 5.2 --- .m.

. .

1.362 193 2.181 2.8;f. Lower Yoke (Sec.D-B) 4.1 2.0 4.1 --- .

|!
-

9 Upper Yoke * 2.0 * 6.1 2.454 193 2.758 3 . 6 '..

1

h. Bonnet * 2.0 * 6.1 1.176 193 1.541 1. 9a.

| 10LEN0 IDS-.

a. 21110-0303-5200 * 2.0 * 3.0 1.176 193 1.541 1. 9 <.

,

b. 21110-7303-5200

. I. LIMIT SWITCHES **
* 5.2 * 7.3 2.454 193 2.750 3. 6'a. EA170-31302 .

* 5.2 * 7.3 2.454 193 2.7"8 3.6-b. EA t 70-3 2302 .

*Gc = (Gx + Gr2) 1
-

2 I
.

!2
**G = (G 2+G 2+Gz)

i

c x y

o

"
.. -. _

- - . , - .e c mw - . e w * . , - . - , - .
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Page 4 of 8

-
.

,

SSE
.

ACCELERATIONS

! ANALYZED ACTUAL Valve-9903D

Gx Gv Gr Gc Gx Gv Gz Gc
,

VALVE At|CEMBLY.

a. Body-Bonnet Studr * 2.0 * 6.1 1.903 .199 2.361 3.0

b. Upoer Cylinder Stitd5 * 2.0 * 6.1 4.033 .199 4.305 5.9

c. Lower Cylinder Studs * 2.0 * 6.1 3.052 .199 3.379 4.5'

d. Lower Yoke Stud * 2.0 * 6.1 3.052 .199 3.379 4.5

1.903 .199 2.361 3.0e. Lower Yoke (Sec.A-A) 4.7 2.0 5.2 ---

3.052 .199 3.379 4.5r. Lower Yoke (Sec.B-8) 4.1 2.0 4.1 ---

3 Upper foke * 2.0 * 6.1 4.033 .199 4.305 5.9'

'

h. Bonnet * 2.0 * 6.1 1.903 .199 2.341 3.4
1

'I. SOLENOIDS -

7

a. 21110-030.3-5000

i
,

b. 21iiG-7303-5200 4.24 4.24' 4.24 i.903 .199 2.3c:
*

--

, .

CII. LIMIT SWITCHES **
1,

a . EA170-31302 5.2 * 7.3 4.033 .i?? 4.305 ~ 5.t*

* 5.2 * 7.3 4.033 .199 4.303 5.9b. EA170-3 2302.

2 2 i

*Gc = (Gx + Gr )
.

**G = (G, + G, +G, *

c

.

<i

-|
|

-

- - - .

- - . . . . ,_ _- ._ -
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Attachment 1

Page 5 of 8'
-

W

OBE i

ACCELERATIONS
:

ANALYZED ACTUAL Va L ve-9902 A
-

Gx Gy Gr Gc Gx Gy Gz Cc-

VAI.VE ASSEMBLY.

a. Body-Bonnet Studs * 2.0 * 6.1 0.610 e102 0.973 1.i!

b. Upper Cylinder Studs * 2.0 * 6.1 1.274 .102 1. 786 2.19

c. Lower Cylinder Studs * 2.0 * 6.1 0.970 .i02 1.40o 1 .71

d. Lower Yoke Stud * 2.0 * 6.1 0.??O .102 1.406 4.7'

0.610 .102 0.979 1.1 "e. Lower Yoke (Sec.A-A) 2.51 1.07 2.77 ---

0.??O .102 1.406 1. 7 ''f 1.ower Yoke (Sec.B-B) 2.19 1.07 2.19 ---
5

g. Upper Yoke * 2.0 * 6.1 1.274 .102 1.786 2.1

h. Bonnet * 2.0 * 4.1 0.610 .102 0.778 1. i|

.

I. SOLENOIDS -

a. 21110-0303-5200 * 2.0 * 3.0 0.610 .102 0.978 1.1

b. 21110-7303-5200

II. LIMIT SWITCHES **
.

* 5.2 * 7.3 1.274 .102 1.786 2.1:a . EAi 70-31302
* 5.2 * 7.3 1.274 .102 i . 7G6' 2 .' i -b. EA170-3 2302

*Gc = (Gx + Gr )

(G 2+G 2+G 2**G =
c' x y z

.

.

e

' '

*- F e 6 d M '4 f 4Pe a g , p how eng>. wm#. , , , , , ,,
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() Page 6 of 8

.

.

OBE

ACCELERATIONS,

j ANALY2ED ACTUAL Valve-9902D

i

Gx Gy Gz Gc Gx Gy Gz Ge

. VALVE AS2EMBLY'

a. Body-Bonnet Studs * 2.0 * 6.1 0.824 .102 1.490 1. 7-

b. Upper Cylinder Studs * 2.0 * 6.1 1.740 .102 2.743 3.2

c. Lower Cylinder Studs * 2.0 * 6.1 1.321- .102 2.147 2.5

d. Lower Yoke Stud * 2.0 * 4.1 1.321 .102 2.147 2.5

e. Lcwer Yoke (Sec.A-A) 2.51 1.07 2.77 0.824 .102 1.490 1. 7-

'f. Lower Yoke (Sec.B-B) 2.19 1.07 2.15 1.321 .iO2 2.147 2.5

9 Upper Yoke * 2.0 * 6.t 1.740 .102 2.743 3.2

* 6.1 0.824 .102 1.490 1.72.0 ,h. Bonnet *

I. SOLENOIDS -

,

a. 21110-0303-5200
,

6. 21110-7303-5200 34 34 14 ~~
0.824 .102 1. 490 1.7

;

II. LIMIT SWITCHES **
I

* 5.2 * 7.3 1.740 .102 2.743 3.$a. EA t 70-31302

* 5.2 * 7.3 1.740 .t02 2.743 3.9b. EAi 70-3 2302

*Gc = (Gx + Gz )

(G 2+G 2 + G'2)**G =
C X y Z

l

l

l

i

= _m.

'-7 " T T
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: Page 7 of S
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i

i

OBE
t

ACCELERATIONS> ,

5 ANALYZED ACTUAL Valve-9903A

Gx Gy Gr Gc Gx Gy Gr Gc-
*

. VALVE ASSEMBLY ,

,

1 a. Boav-Oonnet Studs * 2.0 * ~6.1 0.627 .t03 0.822 -1.03

i
_

b. Upoer Cylinder Studs * 2.0 *- 6.1 1.309 .103 - 1.471 1.96

c. Lower Cylinder Studs * 2.0 * 6.1 0.993 .103 1.163 1.5:

()'.Louer Yoke Stud * 2.0 * 6.1 0.933 .103- 1.163 1.5:

O.627 .103 0.822 1.0:'
e. Lower Yoke (Sec.A-A) 2.51 1.07 2.77 ---

|

| f. Lower Yoke (Sec.B-B) 2.19 1.07 2.19 0.993 .103' 1.163 1 .52

;

9 Upper Yoke * 2.0 - * 6.1 14309 .103 1.471 t . 9,

! '

h. Donnet * 2.0 * 6.1 0.627 .103: 0.822 1.0;

I. SOLENOIDS .

a. 21110-0303-5200 * 2.0 * 3.0 0.627 .1 03., 0.822 1. 0'
, .

b. 21110-7303-5200-'

}

I .II. LIMIT SWITCHES **
i

* 7.3 1.309 .103- 1.471 1. 9.
i a. EAi ?O-31302 * 5.2
,

b. EA170-3 2302 * 5.2- * 7.3 1.307 .103 1.471 1 . 'I

*Gc = (G x 2 + gz 23: 1

**G = (G 2+G +Gz)
~

i c x y

.

S

.

, , a, , , -e., . n- - . . - ,v. r.n,. ,, a w , .,.
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Page 8 offf'

s
.

! OBE'

ACCELERATIONS'

:
i

ANALYZED ACTUAL Valve-9903D
<

Gx Gy Gz Gc Gx Gy Gr Gc
,

.

VALVE ACCEMBLY. .

,

a. Body-Bonnet Studs * 2.0 * 6.1 1.015 .106 1.259 1.91-

b. Upper Cylinder Studs * 2.0 * 6.1 2.151 .106 2.296 3.13
4

c. Lower Cylinder Studi * 2.0 * 6.1 1.628 .106- 1.802 2.43
,

1

; d. Lower Yoke Stud * 2.0 * 6.1 1.628 .106 1.002' 2.43
:

1.015 .106 1.259 1.91e. Lower Yoke (Sec.A-A) 2.51 1.07 2.77 ---

1.62G .106 1.800 2.43f. l.ower Yoke (Sec.B-B) 2.19 1.07 2.19 ---

.

* 2.0 * 6.1 2.151 .106 2.296 3.1%p. Upper Yoke
h. Sonnet * 2.0 * 6.1 1.015 .106 1.259 1.91'

[. SOLEI 401DS .

a. 21110-0303-5200

| b. 21110-7303-5200 3.4 3.4 3.4 .1.015 .106 1.259 1 .91--

i II . LIMIT SWITCHES **

3.ija. EAi70-li302 5.2 * 7.3 2.151 .106 2.296*

* 5.2 * 7.3 2.151 .106 2.296 3 .1 'b. EA170-3 2302,

l

2+ Gr 2)i1

|
*Gc = (Gx

(G +G +G )**G =
1 C X y 2

i
!

!

!
*

I
|

.

N h n,
.



.

() 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 nethod
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 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.
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Seismic and Dynamic Qualification Simnary of Ecuioment
:

I. Plant Name: Catawba Unit 1 g: *

1. Utility: Duke Power Co. pwg 4 Looo
'

2. NSSS: Westinghouse BWR
.

3. A/E: Duke Power Co. Other

i

! II. Component Name: Boric Acid Transfer Pumo

1. Scope: [x]NSSS [ ] BOP [ ]Other
2. Model Number: GVH-10K Quantity: 2 oer olant

3. Size or Range: 75 gom

4. Vendor: Chempumo
1

5. If the component is a cabinet or panel, name and model number of the devices
included: N/A

,

6. * Physical Description:

a. Appearance: Canned pumo with intecral rotor

b. Dimensions: Lenoth = 27", width = 13.75". heiaht = 20.0625"

c. Weight: 2954

7. Location: Building: Auxiliary Buildina

Elevation: 560 feet

; x;
Wald (Length
Bolt (No. 4 , Size _1f,2a)8. Field. Mounting Conditions:

), , ,

. .

9. Mouiiting Orientation [e.g., on floor, cantilevered, suspended, etc.)
i Base plate mounted on floor

10 . '.a. System in which located: Boric acid system

b. Functional Description: Fill boric acid tanks

c. Is the equipment required for [ ] Hot Standby, [ ] Cold Shutdown'

, .[x]Both [ ]Neither [ ]Other

.

l

.
-

,-. w.- ~ , . , , . .. .y -,-,,..-,.,:y ,,-,,s- y, , , , --,v-,.- -,,,,,_e.e ,r ,-. ,-v-- .7-,--.,.we -w-- N--,,-e --e - - - -_v



,

. . _. . - - _ _ __
. .

_ __ --. -------. -- -

:
. .

.

.

SEISMIC QUALIFICATION SUMMARY
+

A. Component: Boric Acid Transfer Pump
_

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.

B. 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 program consists of:

-

1. ASME code design'
2. Natural frequency.and deflection analysis
3. Static seismic analysis.

Qualification is perfortsed using plant specific nozzle loads and
SSE accelerations of .26/.26/.173g. Margin exists between actual
results and the allewables.

a

O -

.

..
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2/5* *

11. Pertinent Reference Design Specifications for Qualification Requirements:-<

C
( E-Soec 678910 Rev.1. E-Soec. 952343 Rev. O,

~

a. Seismic Input d. Service Conditions
' ' # "

HyYr ynamic Load Input e. ualified"L[[e
''

b.
See Note 1 40 years

c. Fatigue Considerations
See Item V.6

III. Is Equipment Available for Inspection in the Plant:

[ x ] Yes [ ]No [ ] Partial or limited availability

IV. Equioment Qualification Method: Natural Frequency and Deflection Analysis

[ ] Test [ x] Analysis [, J Combination of Test and Analysis
;

Qualification Report:* A-16799' Addendum II - Natural Frequency

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

Company that Prepared Report: Chemoumo

I Company that Reviewed Report: Westinghouse

, Where Report is filed or available: Chemcumo/ Westinghouse>

Applicable Codes and/or Standards: . E-Soecs oer Item II.11
> .

'

V. Vibration Input:

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

b. [ ]Hydrodynamiconly 9J

c. [ ] Vibration from normal operation
,

d. [ ]Combinationof(a),(b),and(c)'

2. Method of Combining RRS:
|

*

[ ]AbsoluteSum- [ x ] SRSS [ ]
(other, specify; !

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

Note:
'If more than one report complete items IV thru VII for each report.'

"If 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

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

O. (For natural frequency analysis:
5. Required Acceleration in Each Direction: N/A see stress results)

[ ]ZPA [ ]Other
(specify).

~08E 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.4

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

.

.

VI. If Qualification by Test, then complete: N/A

1. [ ]SingleFrequency [ ] Multi-Frequency: [ ; random
sine beat, ,

,

2.' ; ;SingleAxis ; ; Multi-Axis .

,, Independent Axis .
In-phase motions,,

1 .

3. Number of Qualifications Tests:

OBE SSE Other
(specify)

4. Frequency Range:

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

S/S = F/B = V=
,

6. Method of Determining Natural Frequencies:
,

[ ]LabTest [ ]In-SituTest [ ] Analysis f

7. TRS enveloping RRS using Multi-Frequency Test
j

*

; ;Yes(AttachTRS&RASgraphs)-

! .
No,

s .

!O
3

.

.
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l 8. Maximum Input g-level Test:

08E S/S = F/8 = V=

SSE S/S = F/8 = V=

9. Laboratory Mounting:

A. [ ] Bolt (No. . Size ) -

1

[ ] Weld (Length ) [ ]

8. Orientation and Fixturing:

10. Functional operability verified:

[ ]Yes [ ] No [ ]NotApplicable

; 11. Test Results including modifications made:
,

.

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

,

4
.

~

13. Failure Modes (if appropriate )
'

j 14. Margins Available: [ ]InputSpectrum [ ] Fragility

i

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

j [x]DynamicAnalysis: [ ] Time-History [ ]ResponseSpectrum

I fi. Natural Frequencies in Each Direction (Side / Side, Front / Sack, Vertical):

S/S = > 35 Hz F/B = > 35 Hz V= > 35 Hz>

3. Model Type: [x]3D [ ]2D [ ] 10
[ ] Finite Element [ x ] Beam

*
-

.

; [ ] Closed Fors Solution [ ]Other
'
.

s
t

. .

O'

.

4
|

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



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

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

. .
,

' *
'

5/5,

. 4. [ ]ComputerCodes: N/A

'

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

[x ] Hand Calculations to detemine frequency

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

[ ]AbsoluteSum [ ]SRSS [ ]Other: N/A -

(specify)

! 6. Damping N/A
'

OBE SSE Basis for damping used:

7. Support Considerations in the model: Rigidly attached to floor - same as
. actual installation..

8. Critical Structural Elements:
.

. Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowabl e

Natural Frequency 53 Hz > 33 Hz

'
~

Max. Critical . Maximum Allowable Deflection
Deflection Location to Assure Functional Ocerability

,
'

.0159" Impeller .0195" operability will not
. be impaired.

9. Failure Modes: None

10. Margins Available: [ ]InputSpectrum [ ] Stress or Deflection
Fn 133 Hz

Note margin between actual deflection and allowable.

,

!

}

|

'.
.

.

.
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l'1. Pertinent Reference Design Specifications for Qualification Requirements:

.
'-

.

a. Seismic Input d. Service Conditions
,

b. Hydrodynamic Load Input e. Qualified Life

c. Fatigue Considerations

III. Is Ecuipment Available for Inspection in the Plant:

[ ]Yes [ ]No [ ] Partial or limited availability

IV. Ecuipment Qualification Method: Structural and Seismic Analysis

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

Qualification Report:* MED-PYE-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-ll; ASME Code Section i II
. .

V. Vibration Input:

2
'

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

: b. [ ]Hydrodynamiconly

l c. [ ] Vibration from normal operation

d. [ ]Combinationof(a),(b),and(c)

2. Method of Combining RRS:
.

[ ]AbsoluteSum [X]SRSS [ ]
(otner, specify)

_

See attached'

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

| Note: -

*If more than one report complete items IV thru VII for each report.'

**If other than RRS is used, describe method,

t

I

2

.
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4. Damping Corresponding to RRS: OBE 2% SSE 2 ",-

5. Required Acceleration in Each Direction:
'

[ x] ZPA [ ]Other
(specify)

Note 2 08E S/S . N/A F/8 N/A y. N/A
.

SSE S/S . .269 F/8 .269 y. .173g

Qualified to actual plant accelerations
6. Vere fatigue effects considered?

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

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

.

VI. If Qualification by Test. then complete: N/A

1. [ ]SingleFrequency [ ] Multi-Frequency: I; ; random
sine beat, ,

. .
,

2. '
'

Multi-Axis' ' '

| |
Single AxisO Independent Axis | | In-phase motions*

3. Number of Qualifications Tests:

OBE SSE Other
' (spectfy)

4. Frequency ! .

5. Natural F- Each Direction (Side / Side. Front /Back, Vertical):

S/S = _, J= V=

6. Method of I. nninine iatural Frequencies:

[ ]LabTest [ ]In-SituTest [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test
*

; ;Yes(AttachTRS&RRSgraphs)*

.
No

.

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

O!
.
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' -

8. Maximum Input g-level Test:

OBE S/S = F/B = V=

SSE S/S = F/8 = V=

9. Laboratory Mounting: )
.

A. [ ]Solt(No. . Size ) * 1

[ ] W 1d (Length ) [ ] |
'

B. Orientation and Fixturing:
,

10. Functional operability verified:

[ ]Yes [ ] No [ ]NotApplicable;

| 11. Test Results including modifications made:
.

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

13. ~ Failure Modes (if appropriate i

14. Margins Available: [ ]InputSpectrui [ ] Fragility

i

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[x ] Static Analysis [ ] Equivalent Static Analysis

[ ]DynamicAnalysis: [ ] Time-History [ ] Response 3pectrum
,

2. Natural Frequencies in Each Direction (Side / Side. Front / Sack, Vertical):
A

S/S = 35 Hz F/B = h 35 Hz V= 35 Hz
,

3. Model Type: [ x ] 3D [ ]2D [ ] 10
'

[ ]FiniteElement [ x) Beam
*

.
;

[ ] Closed Fom Solution [ ]Other
,

O
I .

t
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.'

4'. [ ]ComputerCodes: N/A'

Freq'uency Range and No. of modes considered: N/A

}
j [x ] Hand Calculations for stress detemination
:

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

) [x ] Absolute Sun [ ]SR$5 [ ]Other: *

| (specify)
i

j 6. Damping N/A
;

08E $5E Sasis for damping used:
j
'

7. Support Considerations in the model: Ricidiv attached to floor - same as
a'ctual installation.

| 8. Critical Structural Elements:

Governing Load,

or Response 5eismic Total Stress,

A. Identification Location Combination Stress Stress Allowable:

)
'

Front Cradle Leg SSE + OW + 6135 psi 21,750 nsi-

j.
operating; .

Cradle to Base Bolts SSE + OW + 9398 osi 60,000 psi
8. operating'

Max. Critical Maximum Allowable Deflection'

'

Deflection Location to Assure Functional Coerability ;.

#

Previously reported under. frequency / deflection results
.

! 9. Failure Modes: None

! ;

) 10. Margins Available: [ ] Input Spectrum [x ]; stress or Deflection
|

'| See Item VII.8 above |

1
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Boric Acid Transfer Pumo
:

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

Response: A summary of stresses has been included as an addendum to the;

seismic stress analysis, ED-PVE-2340. The method for determining
' deflections used in the Rayleigh frequency analysis has been

i 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 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.
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SPECIFIC ITEM #3 ENGINEERING SAFEGUARDS TEST CABINET,

; PART 1: Shim is required at bottom of cabinet to provide continuous
! contact.
i-

j, 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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fta a U it DCP)
.

Plant Name:.

1. Utility: Duke Power Co.- PWR x
,

2. Nsss: Westinchouse BWR
'

.

3. A/E: Duke Power Co. Other

i

II. Component Name: Safeauards- Te'st Cabinet Tao No.: lESFA,1ESFB

1. Scope: [ x ] NSSS [ ]80P [ ]Other
2. Model Number: 1060E22 Quantity: 2 units (Train A.& B}

3. Size or Range: -

Westinghouse (WID)4. Vendor:

5. If the component is a cabinet or panel, name and model neber of the devices
included: Reference drasina 1060E22 Rev. A. 6065D41 Rev. D

,

. .

| ~ 6. Physical Descript%n:

a. Appearance: Sinole - Bay Vertical Cabinet

| b. Dimensions: 30" wide x 30" doen x 91.31" hioh .

c. Weight: Aporoximately 15001bs.'

7. Location: Building: Auxiliary Buildina

1

Elevation: 594 ft.

8. Field Mounting Conditions: ;x; Bolt (No. 4 , Size 54g") A325.

,x, Wald (Length 16") 1/4" Fillet Weld
. .,

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

.

Ficor Mounted j'

1

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

b. Functional Description: Provide test caoability (9 oower)

Is the equipment required for [ ]HotStandby,[ ]ColdShutdownc.s

I .[X]Both [ ]Neither [ ]Other

.

e
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11. Pertinent Reference Design Specifications for Qualification Requirements:..'
'

i P.O. # 209036 E-Spec. 952512 Rev.1

a. Seismic Input d. Service Conditions
See Section VI.1 Controlled Environment

I b. Hydrodynamic Load Input e. Qualified Life
l N/A 5 years
! c. Fatigue Considerations

N/A

III. Is Ecuipment Available for-Inspection in the Plant:

! [x3Yes [ ]No [ ] Partial or limited' availability

IV. Ecuioment Qualification Method:,

[x] Test [ ] Analysis [.]CombinationofTestandAnalysis
WCAP 7817 " Seismic Testing of Electrical & Control Ecuioment",Qualification Report:.

nev. u, vecenmer, lu i .

(No., Title and Date): WCAP 7817 Supplement 7 " Seismic Testing of Electri::a1 &
control Equipment for Low 5etsmic Plants", Rev. O, Septemoer 19

1 Company that Prepared Report: Westinghouse NTD
.

Company that Reviewed Report: Westingho'use NTD

Where Report is fi. led or available: Westinghouse NTD/NRC/DP
,

Applicable Codes and/or Standards: * IEEE 344-1971
.

.

V. Vibration Inout:
.

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

b. [ ]Hydrodynamiconly .

i

c. [ ] Vibration from normal operation
,

; d. [ ]Combinationof(a),(b),and(c)

2. Method of Combining RRS:

[ ]AbsoluteSum [x]SRSS [ ]
_ (other, spectfy)

See attached Figures 1, 2, an$
3. * Required Response Spectra ** (attach the graphs):

*

,Ncjig,:o
*If more than one report complete items IV thru VII' for each report.

O "'If other than RRS is used, describe method.

|

2
1

.

-
.

, - - . ,
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;- 4. Deeping Corresponding to lutS: 08E N/A SSE 5%~

Required Acceleration in Each Direction: Not Applicable (N/A)6 5.
|

[ ]ZPA [ - ] Other
-

(specify) .

08E S/S = N/A F/B = N/A V= N/A
- - |

SSE S/S = N/A F/3 = .N/A y= N/A

6. Were fatigue effects considered?

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

2

a

VI. If Qualification by Test. then completa:
*

i 1. [ x] Single Frequency [ ] Multi-Frequency: ; random 5 beats
sine beat (10 cob), x,
9 each test fewouen~Cy

,i , ,

. ,

2. ' , x,' Single Axis E,Mult.i-Axis
'

O .
Inde,endant A is

.
Ie-, e t4ons: .

.. Front-to-Back
1 3. Number of Qualifications Tests: Side-to-Side

Vertical
08E SSE 3 Other

;

(specify)~

,

|

| 4. Frequency Range: 1 Hz to 35 Hz ,

! 5. Natural Frequencies in Each Direction (Side / Side, Front /8ack, Vertical):
,

! S/S = 9.5 - 13 Hz F/8 = 19 - 20 Hz y = ') 33 Hz

6. Method of Determining Natural Frequencies:'

[x]LabTest [ ]In-SituTest [ ] Analysis
)
! 7. TRS enveloping RRS using Multi-Frequency Test

*

' x' Yes (Attach TRS & RRS graphs) ingle frequency sine best testing
* '*

'
No TRS envelopes RRS using s

|
(Figures 4 and 5)' '

%

4 . .

; O .

I 3
,

! .

; -

!
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<<

8. inum Input g-level Test: See attached Figures 4 and 5.

SSE S/S = F/8 = V=

9. Laboratory Mounting:

A. [x ] Bolt (No. d. Size 3/4"1 A307
-

! [ ]Wald(Length ) []
B. Orientation and Fixturing: Test unit was mounted in-line with the test inout. |

10. Functional operability verified:
j

[ x] Yes [ ]No [ ]NotApplicable

I 11. Test Results including modifications made: Test results were acceptable.

No modifications were made to the' equipment.>

12. Other tests performed (such as aging or fragility test, including results):
I None -- -

^~ '~

:

b d13. ' Failure Modes-(if appropriate

14. Margins Available': [x ] input Spectrum .[ ] Fragility

See attached Figures 4 and 5

VII. If Qualification by Analysis, then complete: N/A
t

1. Method of Analysis:

[ ] Static Analysis [ ]EquivalentStaticAnalysis .
'

:

| ..[ ] Dynamic Analysis: [ ] Time-History [ ] Response Spectrum

2. NaturalFrequenciesinEachDirection(Side / Side' Front /Back. Vertical):

| s/5 = F/8 = V=

; 3. Model Type: [ ]3D [ ]2D [ ]10
[ ] Finite Element [ ]Been*

.

[ ] Closed Foru Solution [ ]0'ther :

\

'

O .

.

< 4 I

js .
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! I'

4. [ ,] Computer Codes: N/A . i.

-

.
.

| Frequency Range and No. of modes considered:
!

[ ] Hand Calculations
.

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

[ ]AbsoluteSiss [ ] 3R15 [ ]Other: *

' (specify)
I6. Damping; :
:.

08E 33E ' Basis for damping usedi

7. Support Considerations in the model:

8. Critical Structural Elements:
i .
t

Governing Load
'

.or Response Seismic Total Stress.

A. Identification Location C*ination Stress Stress Allowable
'

4

i

I.

Max. Critical Maxima Allowable Deflection
Deflection jggig, to Assure Functional coerability-

.

! ..

.

9. Failure Modes:

10. Margins Available: [ ]InputSpectrum [ ] Stress or Deflection
-

:

.

! .. .

I
;

1

.

; *
.

i
!

.-

!
-s

!

|O ~

.

5
|
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SPECIFIC ITEM #4 THERMAL REGENERATIVE DEMINERALIZER TANK

PART 1: At the upper level of the demineralizer tank, the tank i
,' 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 SUt91ARY: The limit switch in question is on a non-safety
! 3" Tufline plug valve. The plug valve is a Class E valve which only
1 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.

!
a

1

j
!

O
4

!

|

t

i,

|

i

i

:

!
4

?

+

4

'

,

i

i

, . , _ _ _ _ _ _ . _ _ _ _ _ _ . . _ . . _ - . _ . . . - - . . , , , , , _ , _ . . . . . ., .__-_._._ . , _ _ _ , .. , . _ _ , ~ . - _ , _ , - _ _ . - _ . ,-



.. - _- - - - - _ . --- .. . . _ . . . .

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

. .

,r '. 3/12/84
.- .

- 1/5
Seismic and Dynanic Qualification Susunary of Eauioment

.

I. Plant Nane: Catawba Units 1 and 2 (DCP/DDP) g:

! 1. Utility: Duke Power Company pm _ X

l 2. N555: Westinghouse sm .

_

3. A/E: Duke' Pwer Company Other

! |.

II. Camponent Name: NIltS Domineralizer h

: 1. Scope: [x]M555 ( 3 BOP [ ]Other
2. Model Number: n/a ' Quantity: five/nl ant

j 3. Size or Range: h. Item 6 ,

1

j 4. Vendor: L7:p inAn.tries Inc.
\

-

i 5. If the component is a eMinot or Awaloname_and model number of the devices
included: n/a _ ,,;

L

%,.
*'

j 6. Pttysical Description: , '|.J.
,

.
.

a. Appearance: vertical. W t on four leg suppbrts -

j b. Dimensions: height = 123.88"; shell 00 = 48" -

.

I c. Weight. 3825# (empty); 9400f (flooded)

7. Location: Building: auxiliary

Elevation: saa'
i

Wald (g.16*bze 1-1/d' *from design report :Salt (No Si8. Field Mounting Conditions: X
, ~

1

!
1

9. Mounting Orientation (e.g., on floor, cantilevered, suspended. r. '.]
i

i
'

floor mountedi _ . _ _ _ _ _ .

i

| 10 . a. Systen in which located: m%,nn eh.m 1 v. .. enh v.e-

!
Remove boron from the process fluid and store

b. Functional Description: 4t in th. v.<4n ennem4n.d thar.4n: -

i O 1. ,,e e,.1,.ent , ired ,or c 3 ,et ..en . ,. c 3 C.id s,.tdo.nc.

i ( )seen Cx) neither C ] Other
.

! -

1
- - - . . - - - . . - - _ _ _ - _ . _ - . - _ - _ - _ - . - _ _ . - . - . -:
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Seismic Qualification Sumary .

'
.

I

A. Component: Boron Thennal Regenerative System Domineralizers

The domineralizers used in the Boron Thermal Regenerative System
at Catawba were designed and built to the ASME Boiler and Pressure

I Vessel Code, Section III. The assembly consists of a tank with an
;

j internal resin bed an'd is supported by four legs.
:

B. Qualification Approach:

! The program developed to assure seismic qualification of the tanks
and desineralizers within the Westinghouse NSSS scope of supply is4

i discussed in Sections 3.7 and 3.9.3 of the Catawba FSAR. These
domineralizers are designed for the worst case loading combinations

! resulting from internal pressure, deadweight seismic and nozzle
loads. The qualification program consists of the following:

i O
| 1. ASME code design calculations.

!
-

. .

2. Dynamic frequency analysis
,

1

b *

3. Static seismic and structural analysis
,
'

.

Generic qualification is perfonned to SSE acceleration levels of
.

I 1.069/1.06g/1.0g. Actual plant SSE accelerations are .26g/.26g/.179
Thus significant margin exists.

! -

.

!
i

k

-

a

i
*

I

O'

8 y

Ii

,
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11. Pertinent Reference Design Specifications for Qualification Requirements:'

i

^

. E-Soec 679066. Rev. 2: EDS-IN-001. Rev. 3
.

a. Se.ismic Input d. Service Conditions
See Item V.5 See E-Spec and referenced spec.

1

b. Hydrodynamic Ldad Input e, Qualified Life
| .

40 yearsSee Note 1
c. Fatigue Considerations'

See Item V.64

III_ Is Ecuinment Available for Insegon in the Plant:
,

6t3.Yes [ ]No [ ]Partialorlimitedavailability
;

; .

|IV. Ecuinment Qualificatie_Mathmi: .

[ ] Test (x] Analysis [ ] Cambination of Test and Analysis
!

Qualification Reprt:* Design Report Dvn =ic Analysis !
; C54813, Rev. 5 Summary Sheet

(No.,TitleandDate): Stress Cales (6/26/751 Nos. 49-11-0 8 49-11-6'

Company that Prepared Report: Imaco westinghouse-

-

Company that Reviewed Report: Mtinghr=i=e westinghouse

[W NrD' W NrDWhere Report is filed or availabile:
.-

d:
.

ASME B4W Code 1971 Ed 5 AMaA= through Summer
Applicabie Codes amid/or Standards:

V. Vibration Inout:
.

1. Loads considered: ' a'.- (x ] SeissWc only

b. [ ] 4, ,.4,-_-ic only
'

: c. [ ] Vibration from nomal operation -

|
.*

d. [ ]Castinationof(a),(b),and(c)' ''

!

2. Method of Combining RRS:

(>]AbsoluteSe (X]3RSS [ ]
'

(ocner,specify)
1

Duke 1tr Oi-77M-6 (1/27/771
3. Required Response Spectra ** (attach the graphs):-

O I
|gg:

*!f.more than one report' complete itses IV thru VII for each report. |.

"If other than RAS is used, describe method.
Note 1: The BTRS Dominieralizer is located on a Class 3 System in the Auxiliary ~

Building and is not subjectcc to any hydrodynamic loads such as LOCA.

_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . . . . _ . . . _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ . _ _ _
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1

. . . -
.

4. Damping Corresponding to RRS: OBE 1.0% SSE 2.0%

5. Required Acceleration in Each Direction:
'

[ ]ZPA [ x3 other % ,v. m ms. so.etra

| (specify)
*Note 5 * 08E 5/5 = 0. 53 g/0.14r F/R = .53a/.14e y = 0.5g/0.09g

! * SSE 5/5 =1.06g/0.26g F/B = 1.069/.26g y = 1.0g/0.17g
* Generic / Plant speculc'

| 6. Were fatigue effects considered?.
Not required per ASME Code for[ 3Yes [ X] No Class 3 components.i

If yes, describe how they were trested in overall qualification program:
t
|

|

J ;

!

VI. If Qualification by Test. then enanlata: N/A
!
! 1. [ 1SingleFrequency [ .] hiti-Frequency: [ ]randon
: sine best.,,

'~* '

* h ., .

t

| j] Single Axis [ 7Italti' Amis2. -

,

Independent Axis [, . , . In-phase motions! ,

|
..

j 3. Number of Qualifications Tests: .-
-

1

l' OBE 55E Other
! (specify)

.

4. Fmquency Range:

5. Natural Frequencies in tach Direction (Side / Side. Front /Back, Vertical):

! 5/5 = F/g = V=
j -

6. Method of Determining Natural Fmquencies:

[ ]LabTest [ ] In-Situ Test [ ] Analysis'

7. Tits enveloping RR5 using hiti-Frequency Test !

; *Yes (Attach Tits & RR$ graphs) )*Q -

.

I

,

9

34

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ - - . - . - - - . . . ~ . _ , . . - _ - - , . - . . - .
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a .

4/5 I.

8. Maximum Input g-level Test:

OBE S/S = F/8 = V=

SSE S/S = F/8 = V=

9. Laboratory Mounting: |
I

A. [ ] Bolt (No. . Siza ) *'

[ ] Weld (Length ) [ ]3

8. Orientation and Fixturing:
,

4

10. Functional operability verified:'

[ ]Yes [ ] No [ ] 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 I

14. Margins Available: [ ]InputSpectrta [ ] Fragility

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:
,

[ ] Static Analysis [ x] Equivalent Static Analysis

Note 3. [ ] Dynamic Analysis: [ ] Time-History [ ]ResponseSpectrum
,

2. Natural Frequencies in Each Direction (Side / Side Front / Sack, Vertical):

$/5 = 23 Hz F/8 = 23 Hz V= 33 Hz .

3. Model Type: [_]3D [ x] 2D [ ] 10
Note 2

[ x] Finite Element [ ] Beam
.

*
; .

j

I [ ] Closed Fom Solution [ ]Other

.
Note 2: The BTRS domineralizer 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/1.0gV for SSE and .539H/.53gM/.50ay
for OBE for 3D comparisons.

! Note 3: Westinghouse does perfom a dynamfc analysis. only to obtain natural
! frequencies. These natural frequencies are used to find plant specific

acceleration levels which are then comp'ared to generic levels. -

;

!
_ _ _ . _ _ _ . _ _ _ . _ . . - . . _ - . , . . _ . - _ _ _ _ _ - . . _ _ _ _ . . , _ .__ _ . _ . _ , . . _ , _ . . , _ - _ _ _ _ _ . . _ . _- -
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.

5/5'' *

,

4. [X ] Computer Codes: WESIMN (for natural frequency only)

Frequency Range and No. of modes considered: 1.0 - 40.0 Hz/15 modes 1

[ X](Hand Calculationsforstresses)i

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

[X]AbsoluteSun [ ] SRSS [ ]Other:
(specify)

(
6. Damping

| OBE 1.0 SSE 2.0 Basis for damping used: Regulatory Guide 14i ;
,

7. Support Considerations in the model: 1. . fw.a to fmmantiem oer as
,

1nstalled configuration'

8. Critical Structural Elements:
4

Note 5Governing Load4

or Response Seismic Total Stress
A. Idantification Location Cabination Stress Stress Allowable

I Supports , faulted 0.49 1.0 (ratio)
: (ratio) Note 4
! Baseplate faulted 18.88 ksi 31.6 ksi,

! B. Anchor Bolts \ , faulted 17.19 ksi 28.26 ksi
'

Max. Critical 3- Maximus Allowable Deflection
Deflection _ Jgggig- to Assure Functional Goerebility*

n/a Domineralizer is a passive piece-
-

i,5 of equipment. Therefore, opera-*

bility is not applicable.

9. Failure Modes: - None ' ' '

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

:|

j

Note 4: This is a combined bearing and comoression ratio allowable. The
in.dividual stresses and their respective allowables are:'

Bendina - fb = 9357 ps.1 < 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. Addit'ionally, as noted in VII.8, there is
|

considerable margin between the actual stresses which are based on
generic loads and allowable stresses.

,

|
-

1 -

*
|
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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

,

j for the pump, motor, and reduction gear. '

STATUS: This item has been resolved.

RESOLUTION SUPNARY: Ananalysis(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 within the allowable limits as shown in
' Attachment C-1 which is the sununary 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
i regarding potential resonance at the critical speed and operational
I speed must be addressed.
,

| STATUS: This item has been resolved.

RESOLUTION SUMMARY: Review of the Westinghouse engineering files
3 revealed that these calculations are available in a 1971 report. This

report (Ref. Number B46617) was prepared by Pacific Pump Division. It
j clearly shows, through critical speed calculations that the critical

speeds of the pump and motor shafts do not coincide with their running
I speeds of 4849 and 1800 rpm. The Pacific Pump report will be retained

in the Westinghouse engineering files.

|

,

4

I

;
,

L

!

t

:

O;

,

,

J



_. _. _ _

|

| 3/9/84
.

.

!
,

'

Seismic and Dynamic Oua11fication Sumnary of E<tuioment

I. Plant Nase: Catawba Unit 1 g.

1. Utility: Duke Power Co. pg 4 toon

2. MSSS: Westinghouse gg

3. A/E: Duke Power Co. oger

II. Conconent Name: Charging / Safety Injection Pump A

1. Scope: [x]MS35 [ 80P [ ]Other
' Pump: 21/2 .IJ.11 Stage

2. Model Number: Motor- uns.s quar'ity: 2 eer olant

3. Size or' Range: 150 com (desien)

4. Vendor: Paciffe Pumo

5. If the component is a cabinet or panel, name and model number of the devices
included: N/A

.

Q .. '

6. Physical Description: ',.J
. .

.,

a.. Appearance grizontal' pump / gear / motor assembly
"

b. DimensionsT Overall length = 226". width = 52.75". height = 80.94"

c. ideight: Total Weight = 20.210 lbs.

Auxiliary
7. Location: Building:

543 feetElevation:

. Sizel 1/8')8. Field Mounting Conditions: X f ) Bolt (No.16ield (Langth 1
,

,,
.. .;

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

Base olate mounted to floor
,

System in which located; Chemical Volume and Controll Safety Injection 1

10 . a.

b. Functional Description: Charging and Safety Injection Flow
1

Is the equipment required for [ ] Hot Standby. [ ] Cold Shutdown
'

O c.
()

cx]sota t J Neither t ) omer

.
.

.
O
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- SE!3MIC QUALIFICATION S W RY
,

,
.

,

9

E A. Componeht: (|herging/ Safety Injection Pump A'

. ' . , ~~
-

.

-The Catawba Charging / Safety Injection Pumps were designed based

upon the criterir. of the ASME Boiler and Pressure Vessel Code,-

Section !!! for C1' ass 2 pumps. The asse dly consists of a
multistagu'centrifr. gal pump, a speed increaser (gear) and a motor.-.

..,

S. ,Qualifiestion'.4pproech
-,

,. ...

Iha program developed to assure soismic qualification of pump
erJoelies "within the Westi5ghouse NS$$ scope of sucoly is

. . . - .

discussed'in Sections 3.; and 3.g.3.2 of the Catawba FSAR.
'

O 1hese pumps s'e designed fo'r,tre' worst case loadino codinations
'

resulting from'tnternal pressure.~nperating, dea &might, seismic
' '

~

'and no2:10 (addt,' The e.wnliftht1w progras consists of the
'

' ' 'foll'owiny:
, '

.,

- - -. .
. ,,

. ,. , ,..
1. Resonance search testing pedormed on the entire assedly.

2. ASMC code design calculations.
,

, . ' /. s..
*

e,

3. Independent static seismic analyses of, the, pune, gear and-

motor. Although components are analyxad seoarately, interfacine

loads are considered.*

/, .

.,.

Generic qc"alificationitilmrformed to $$t acceleration levels of
2.1/2.1/2.1 'g. Actial. plant $$t accelers'tions are .13/.13/.13 c.

.

Thus, signiftsan.t'seisode margin exists. .}
.?. , , ,

,

i, /,* <

'

*
c * .

, ,.,
, ,

. ..
.

6
, ,

. 49

|' ' [ . .a

, ' . | t**
,.,

, _ ,Ji<
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|
11. Pertinent Reference Design Specifications for Qualification Requirements:.

r-
See page 2a

;

a ., seismic Input d. Service conditions
| See Item V.5 See Design Specifications .*j

| b. Hy d yr.asic.Lind. Input. e. Qualified Life ,

I
' See Note 1 Pump - 40 years

c. Fat 1<paa Considerations Motor - 5 years
See ; tem V.6 Continuous operation 1 year;

! post accident. i

j III. Is tauinment Available for In.nection in the Plant:

[XX]. Yes [ ] No [ I Partial or limited availability (

4

i

| IV. touinment Qualificatiarr Method: pap
1

-[ ] Test C 1 Analysis (xx]CatinationofTestandAnalysis.

Nuclear Service Pumo Design CalculationsQualification Report:*
X-318-1 Rev. 5 9/25/78

f (No.. Title and Date):
i Pteffic Pumps
| Company that % red Report.

,..
,

! CM that.Ravigued Rgert Wet tGa haus.'

I Where Report is filed or availahtisti Pacifie ome< /W < ti na hnut.

!
..

j App 1,1 cable codes and/or Standardar * ' ASME section fit and E-so.es an paa. 21
L

i

-

i V. Vibration Innut: j

f 1. Loads considered: a. (xx]Seismiconly |

|

f b. [ ] "y @ _-is only*

i s. [ l Vihretion from normal operation
J

d. C ] Cassination-of (a) (b), and (c)
- *

,

,

2. Method of Cambining RRS:
'

.,

C ] Abse1ute sus txtsR$s t]"

(other,specify)
'

\
| 3. Required Response Spostra** (attach the graphs): ta. ***>r w

I

f 3R: .

!
*!f more than one report emplom items !V thru VII for each report.

**1f other taan ARS is used., describe mothed.'

!
The charging /51 pump is located in a class 2 system in the Auxiliary; Note 1:
Building and is not subject to any hydrodynamic loads such as LOCA.

I
- . - _ - ._. - -. _ - - __ - - __ - _ -- ..__ . - - - . - . - - -

-
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O> 11. Pertinent Reference Design Specifications for Qualification Requirements

Pump

.

General Class 2 PumpsE-Spec 678815 Rev. 2 -

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

Motor
Auxiliary Pump MotorsE-Spec 677474 Rev. 0 -

.

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

.

|

,

e

. .

|

/

|

|

O'

.

I

1

.

, ~ . - - - ,- h w - - --~, , , w w me , - y
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11. Pertinent Reference Daign Specifications for Qualification Requirements:
,

.

a. Seismic Input d. Service Conditions
1

b. Hydrodynamic Load Input e. QJalified Life
;

c. Fatigue Considerations

1

III. Is Ecuipment Available for Inspection in the Plant: 1

[ ]Yes [ ]No [ ] Fartial or limited availability
!

IV. Ecuiement Qualification Method:
,

[x 3 Test [ ] Analysis' [. ] Combination of Test and Analysis

Qualification Report:. Natural Frequency Test

(No., Title and Date): Pacific Pumps Natural Fr' quency Test, 12/10/76e

Pacific PumpsComosny that Prepared Report:

Westinghouse NTDCompany that Reviewed Report:

i
Whers Report is filed or available: Westinghouse NTD/ Pacific Pumps

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

- .

.

V. Vibration Inout:

1. Loads considered: a. [X]Seismiconly

b. [ ]Hydrodynamiconly

' c. [ ] Vibration from nonnal operation

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

2. Method of Combining RRS:
.

[ ]AbsoluteSum [ ]SRSS [ ] NA
(otner, spec 1fy)

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

.

Note:
'If more than one report complete items IV thru VII for each report.'

**If other than RR5 is used, describe method.
.

O
~

'

l.

2

. .

, - . . , _ _ . _._ . _ , _ ,, y
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4 .-

.,

4. Damping Corresponding to RAS: OBE NA SSE I%~

5. Required Acceleration in Each Direction:
| * ,

'

CXX] ZPA' [']Other
(specify)

;

Note 2 08E S/S - N/A F/8 = N/A y= N/A'

Note 3 SSE* S/S = 2.lg/.13g F/8 = 2.1g/.13g y. 2.1g/.13g
|

Wer*e"YatYgue"k b1dered?6.

[ ] Yes [XX] No Not required by ASME Code for Class 2 components.

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

.

I VI. If Qualification by Test. then complete: _. Testing was only performed to determine
assembly natural frequency.'

-

1. [ X1 Single Frequency [ .1 Multi-Frequency: [ ; random
. sine beat

O *
.,e

'?,

% .
.

2' [ X; Singler Axis- ;.;'Mult1Mxis!
-

-

.

, .. Independent Axis ...In-phase; motions
..

1

3. Ntaber of Qualifications Tests: -

,

08E. NA SSE NA Other NA

(specify)

4. Frequency Range: 1-35 Hz

5. Natural Frequencies- in Eacfr Directiorr (Side / Side. Front /Back, Vertical):
y,35Hz

~

|95Hz y,235Hz F/B =S/S' - ,

6. Method of Determining Natural Frequencies: |

[XX] Lab Test [ ] In-Situ. Test [ ] Analysis'

7. TRE enveloping RRS using Multi-Frequency Test Not applicable
,

[. ; Yes (Attacit TRS. & RRE graphs)
. No-.

.

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

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

,

I damping is not applicable. u.

~13 1.

1

__ _ _ _ _ _ - _ - _ _ _ _ _ _ - - . ._ . . - . . _. - - _ - . - . , , . . ,
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8. Maximue Input g-level Test:

i OBE S/S = NA F/B = NA V= NA'
,

SSE S/S = NA F/B = NA V= NA
*

i

9. Laboratory Mounting- -
,

A. [ X4 Bolt (No.16 , Sizel 1/8) Same as in-plant mounting configuration.

[ ]We'id(Length ) [ ]

8. Orientation and Ffxturing: Field mounting simulated
-

.

10. Functional operability verified:.

[ ] Yes [.INo [X ] Not Applicable

11.. Test Results including modifications made: All frequencies are greater than

or equal to 35 Hz. The motor conduit box required bracing.

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

N/A
,

~ ~ .

13 Failure Modes (if .,,,,.o,..-inte- 'kone )

'

14. Margins Available:- [ ] Input Spectrur [ l Fragility

Not applicable
~

VII. If Qualification by Analy".fr. then complete: The infomation provided below is
applicable to the pump.

1. Method. of Analysis:.
.

'

[xx] Static Analysis [ l Equivalent Static Analysis

[ ] Dynamic Analysis: [ l Time-History [ ]ResponseSpectrum

2. Natural Frequencies in F.actr Direction (Side / Side. Front /Back Vertical):
,

95. Hz pjg , 95 HI y. 95 Hz
5/S =

'

3. Model. Type: []M C XI E [ ] 10
Note 4

[ l Finite Element- [x ] sean
,

[ I Closesi Fonr Solution [ ]Other-

Note 4: The pumps were qualified to 3g horizontal and 2g vertical. Per WCAP-8230,

! these accelerations are equivalent to 2.lg/2.lg/2.ig.
{

| .

'

4

|
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' NA
.

'

4. [ ] Computer Codes:

Frequency Range and No. of modes considered: NA
.

[XX] Hand Calculations ,

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

[XX]AbsolutaSun [ ] SRSS [ ] Other:
(specify)

i 6. Damping N/A
_

OBE N/A SSE N/A Basis for damping used:

7. Support Considerations in the model: Rigidly mounted to building per
as-instaisea concition.

8. Critical Structural Elements:
Governing. Load

or Response- Seismic Total Stress
A. Identification location Combination Stress Stress Allowable

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
rather. than plant specific b.'

S. --

Max. Criticar .y Maximus Allowable Deflection
Deflection Locatios- to Assure Functional Operability~

- . - .
See motor results for shaft' deflection.

9. Failure Modes: None

10. Margins Xvailable: [ IInput Spectriz [X] Stress or Deflectiert
See Note 5

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

O
'

.

5 .

*

. .
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O 11. Pertinent Reference Design Specifications for Qualification Requirements: ,

!
-

.

a. Seismic Input d. Service Conditions

b. Hydrodynesic Ldad Input es Qualified Life

Fatigue Consideratio'nsc.
.

1

III. Is Eoui'=mt Available for 18ss i. ion in the Plant:

[ ]Yes [ ]No [ ] Partial or limited availability

IV. Eoui'=mt Qualification Method: Motor

[ ] Test [ J' Analysis IXXX] Cambination of Test and Analysis
'

Qualification Report:* seismic Analysis Raoort fnr the ocp/nno charn oc/

(No,, Titie and Date): Safetv In.iection Pumo Motors - Mn30501 on ? /a1

Company that Prepared Report:. Westinchouse NTD

O ..

Company that Reviewed Report: Wesfjnohouse NTD'

hestinghouse NTD.Where Report is filed or availabie::.' .
"IEEE 344-1975 and E-Soecs on pace 2a.-

Applicable Coder and/or Standards:

,

V. Vibration.Inout:

1. Loads considered: a. CXx] Seiseric only

h. [ ] ">. .ti. 1c only .

c. [ ] Vibration from nomal operation
i

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

! 2.- Method of Combining RRS:

[ ]AbsolutaSur [XX] SRSS [ ]
'

(otiter,specify)

3. Required Response- Swi.r.** (attach the graphs): See attached.

gg:
*If more than one report complete items IV thru VII for ear.h pm I.

-

**!f other than RR5 is used , describe method.
.

.

- - . . - . _ , . . . . . - . . . . . - - - - . _ _ _ . . - - . . . - - - - - - . _ - . . - - - - . - - . ..-
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4. Damping Corresponding to RRS: OBE NA SSE , l '* l

.

5. Required Acceleration in Each Direction:
.

~

[XX ] ZPA [ lOther
. specify)(

N/A N/A
Note 2 08E S/S = N/A F/B = y,

Note 3 SSE* S/S = 2.la/.13a F/B = 2. la/ .13e V= 2.lo/.13o
* Generic / Plant Specific

,

6. Were fatigue effects considered?'

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

Testing was'only perfomed to determine
VI. If Qualification by Test. then complete: assembly natural frequency. Information

1. [ 1SingleFrequency [ ,3 Multi-Frequency:orovided in [" Pump" section. *random
,

sine beat,

O , , ,

7. . .

.- .,

Single Axis
,

',~;'Mult1Wis -

2. .,_
.

,

... Independent Axis .~..In-phasa-motions
.

.. -

'

3. Number of Qualifications- Tests: -

,

OBE SSE ,,, Other- ,

(specify) |

4. Frequency Range: ;

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

S/S = F/8 = V =-
~

,
,

6. Method of Determining Natural Frequencies:1

[ ]1.ahTest [ ] In-Situ Test [ ] Analysis'

,

!

7. TRS enveloping RR$ using Multi-Frequency Test
,

[ | Yes (Attack TRS & RR$ graphs)
M -

.

O
,

.

3

|
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.

,- .

. .

| 8. Maximum Input g-level Test:

OBE. S/S = F/8 = V =-

SSE S/S = F/8 = V=*

9. Laboratory Mounting: -

A. [ ] Bolt (No. . Size )

[ ] nid (Langth -) [ ]

8. Orientatiert and Fixturing:
'

.

10. Functional operability verified:

[ lyes [ ]No [ ]NotApplicable

11.. Test Resultr including modifications made:

12. Other testr perfomed (such as aging or fragility test, including results):
.

h.
,

'

13 Fa11urt Modes (if Ew.witate- )~

14. Margins Available: [ 'I Input Spectrus [ l Fragility

VII. If Oualificatiort by Analysis, then complete: The information provided below is
ap li able to the motor.

T. hM#WW
~

[xx] Static Analysis [ I Equivalent Static Analysis -

[ lDynamicAnalysis: [ l Time-History [ ]ResponseSpectrum

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

y, 135 Hzpjg , 235.HzS/S = 135 Hz
-

3. Model Type: [X ] 3D [I3 [ ] 10

[ [X] Finite ETament [X]8eam

[ I Closed Fo m Solution [ X ] Other combinationj

.

G

'

. 4
. . - _ . _ . _ - . . . _ _ . - . .. . . _ . . . . - . . - - _ _ _ . - - - _ _ . - . . - . _ _ _ . -
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*

[X ] Computer Codes. WECAN (motor shaft and rotor)
'

4.

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

[X ] Hand Calculations Some stress cal'culations

5. Method of Combining Dynamic Responses from seismic. and other Dynamic Loads:

EX 1 Absoluta sus t I SRss t ] Other:
(specify)

6. Damping N/A

OBE N/A ssg N/A Basis for damping used: '
Assumed rigidly bolted to pump

7. Support Considerations in the model:
assembly per installed condition.

8. Critical Structural Elements: -

Governing Load
or Response- Seismic Total Stress

A Identification tmtion '**ination Stress Stress Allowable

Shaft shear stress 10,037 psi 14,400 psi
|

Anchor bolt shear stress. 8,353 pis 21,700 psi
,

(Actuals based on generic rathee

O kl"sh*bENN* ebon-'

Max. Critical -

Deflection M to Assun Functional Goerability'

.00285" RotoNShaft .0255" - No adverse effect
on operability~ *

9. Failure Modes: None |

|

10. Margins Available: [ ] Input Spectrum (XX] Stress or Deflection |
See Note 6. |

l

~

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 generic and specific plant values. As noted, there is con-
siderable margin in these values.

)
i

e

O
'

.

5-

'
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j 11. Pertinent Reference Design Specifict.tions for Qualification Requirements:

-

a. Seismic Input d. Service Conditions

b. Hydrodynamic Ldad.4nput e, Qualified Life

c. Fatigue Consideratio'ns

III. Is Eouionent Available for Inscection in the Plant:
)

[ 1.Yes [ ]No ( } Partial or limited availability

IV. Ecuinment Qualification Method: Gear
'

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

*

Gear Seismte Analysis for Model SU1023-8X5
| Qualification Report:*

3/17/76- ~~ (No., Title and Date):
. Westinghouse M&GCompany that P N ared Repo m

~

'

Campany that Reviewed @ t: Welf_f nahouse NTD

Where Report is filed. or availab1e:f . hstina' house'NTD

Applicable codes and/or Standards [ . E-Specs on Page 2a.

.

V. Vibration Inout:
I T. Loads considered: a. [X 1 Seismic. only

b. [ ]Hydrodynamiconly

c. ( l Vibratiotr from normal operation

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

2. , Method of Combining RRS:

[ ] Absolute Sun [X]SR55 []"

(other, spec 1fy)
See attached

3. Required Response Specte (attach the graph's):

'

h:
*!f more than one report complete- itans IV thru VII for each roi,.ct. .

"If other than RR5 is used, descrfbe enthod.
.

I .

.

9
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| 4. Damping Corresponding to RRS: OBE 1% SSE 1%

|

S. Required Acceleration in Each Direction:
. .

'

( X] ZPA [ ]Other
(specify) ;

08E" S/S = 1.05g/.13g F/B . 1.05g/.13g y. 1.059/.139 ,

-

}

Note 7 SSf S/S a 2.19/.1'3g pfg . 2.lg/.13g y, 2.1g/.139

* Generic / Plant Specific'

| 6. Wera fatigue effects considered? -

[ ]Yes [ .X] No>

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

|

Testing was only performed to determine
VI. If Qualification by Test. then complete: assembly natural frequency. Information

.

ovided i P tion.
j

1. [ J.SingleFrequency [ ,3 Multi Erequency:n "i, ump" sedomran
,

sina beat.O
,

., ,.,,
~,-

.~.
..

.

2. ~; Single Axis [. |'JealtOAxis!
'

-

. .. Independent Axis . ._ In-phase motions
..

'

3. Number-of Qualifications-Tests: -

,

,

08E SSE - Other
(specify)

4. Frequency Range:

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

5/5 = F/B = V=
-;

6. Method of Deter 1 mining Natural Frequencies:

E l Lab Test t 3 In-Situ rest [ ] Analysis'

7. TR$ enveloping RR$ using Multi-Frequency Test-

[.;Yes(AttachTRSERR$' graphs)
.

No
.

iNote 7: The floor response spectra used are at 1% damping rather than 4%'

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

i

I \

. . __ . . _ _ . - - _ - . . .. - .. ._ .-
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8. Maximum Input g-level Test:

OBE S/S = F/B = V=

SSE S/S = F/8 = V=*

9. Laboratory Mounting: i

f A. [ ] Soit (No. . Size )

| [ ]Wald(Length- ) []
;

i S. Orientatiert and Fixturing:
-

.

10. Functional operability verified:

[ ]Yes [ ] No [ ] Not Applicable

11.. Test Results. including modifications. made:

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

,

|

h.
,

) :'

13. Failure Modes (if .,, ivy.-iate-'

'

14. Margins Available: [ 'I Input'Spectrus [ lFregi11ty

VII. If Qualification by Analysis then complete: The information provided below is
applicable to the gear.

1. Method of Analysis
'

[ XI Static Analysis [ ] Equivalent. Static Analysis ;

[ ]DynamieAnalysis: [. 1 Tim > History [ lResponseSpectrum
,

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

37$ , 135 Hz pjg . 135 Hz y. 135 Hz e-

3. Model Type: [ ] 3D CXI2D [ ]10'

See Note 4
C 1 Finite Element [X]8een

:

[ I closed Form Solution [ lOther

O
.

|

d

.

.
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. [ ] Computer Codes: NA4

| Frequency Range and No of modes considered:'

[X ] Hand Calculations
~

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

[X ] Absolute Sun [ l SRSS [ ]Other:
(specify)

6. Damping N/A

OBE N/A SSE N/A Basis for damping used:

7. Support Considerations in the model: Assumed rioidiv mounted to oumo
per as-installed configuration.

8. Critical Structural Elements:
.

Governing Load
or Response Seismic Total Stress

A Identification location C*ination Stress Stress Allowable
Bearing Stress Oper. + SSE 233 psi 300 psi

,

LS Shaft Stress Oper. + SSE 20,821 psi 53,500 psi
(Actuals based on generic lear
rather than plant specific 13O

,,

3.. T..
. Maximum Allowable DeflectionMax. Criticai '.?-

' to Assure Functional OperabilityDeflection Locatiger
'

.q.

None9. Failure Modes:

10. Margins. Available: [ l Inpur Spectrue [X ] Stress er Deflection
See Note 8

. .

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

stresses are available. Additionally, Item V.5 provides a comparison t

between generic and specific plant values. As noted, there is
considerable margin in these values.

.

! O
.

.

'

5
,
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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 indicates 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 addres.ied.

Response: Review of the Westinghouse engineering files revealed that these
i calculations are available in a 1971 report. This report (Ref.
j 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.

!..

i
'1

4

l
-

.

O:

'
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SPECIFIC ITEM #6 SOLID STATE PROTECTION SYSTEM (SSPS) CABINET.

PART 1: There was no indication that this equipment was tested
beyond 25 Hz. Westinghouse is to confirm that it was tested!

beyond 25 Hz or provide justification for this position.

STATUS: This item is resolved.

RESOLUTION SUMMARY: At the time the seismic tests were performed
and the WCAP 7817 written, 25 Hz was considered the upper frequency
limit for testing (as noted in WCAP 7817 " Basis of Criteria," Page B-4).
However, as a precaution against having to perform additional tests
at higher frequencies at a later date, seismic tests were performed
to an upper frequency limit of 35 Hz. During these added tests from
25 Hz to 35 Hz, no resonance frequencies were found and the sine beat
acceleration was held constant at 0.2 . No mechanical changes in9
any equipment was observed and all electrical functions were normal
during these additional tests. A record of the 35 Hz testing is in
the Westinghouse detailed test data file.

'|
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. - - - - .



.._. . _.

4

O)\s. SPECIFIC ITEM #6 SOLID STATE PROTECTION SYSTEM CABINET;

PART 2: Westinghouse is requested to identify the mounting in the
test configuration.

STATUS: This item is resolved.
,

RESOLUTION SUMMARY: As noted on the SQRT f' orm, twelve (12) three-
quarter inch (3/4") bolts (A307) represent the mounting configuration
for the SSPS testing documented in WCAP-7817. Although this mounting

.

configuration is not specifically identified in the WCAP, its
acceptability has been demonstrated in other testing of SSPS unitsi

by Westinghouse. As noted during the audit, Duke Power demonstrated
,

the acceptability of the specific plant mounting configuration.

;

!

!

!

O

!

1

i
i

!

i

i
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O
O SPECIFIC ITEM #6 SOLID STATE PROTECTION SYSTEM CABINET

4 PART 3: Provide an auditable link for qualification documents
(i.e., qualified vs. installed).

STATUS: This item is resolved.

RESOLUTION SUMMARY: A review of the SSPS furnished by Westinghouse
" was made with the view of selecting a standard SSPS for testing to

establish criteria as stated in Section 1 of WCAP 7817. As a result,
the SSPS tested was chosen as being representative of the SSPS supplied
to Duke Power Company for the Catawba plant. Therefore, since this
identified equipment was subjected to type tests under simulated seismic
accelerations which envelope the Catawba specific seismic requirements,
the Catawba equipment is qualified based on WCAP 7817 and the test data
cited in Part 1 of this response. This response confirms the applica-
bility of the testing in WCAP 7817 to the. specific SSPS for Catawba,
consistent with the requirements of IEEE-34-1971.

!

i

b

y
|

|

O

-- .- , - . - . -
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.

O
SPECIFIC ITEM #6' SSPS CABINET MOUNTING (ELECTRICAL ISOLATION)

''

PART 4: Provide justification for using insulating washers in field
while solid contact was made in test.

STATUS: Analysis has oeen performed and is in calculation file''

i CNC-1381.05-00-0060
'

,

RESOLUTION SUMMARY: The bolting configuration for the.SSPS cabinet
has been investigated for adverse effects due to the inclusion of the-'

electrical isolating materials. An examination of the bolt assembly
indicated that the connection, which uses high-strength bolts with'

pretension, is a friction-type connection with no slippage between
the various materials. This is based on the maximum possible seismic>

i inertial forces (static equivalent) in conjunction with the minimum
coefficients of friction. A friction-type bolted connection allows

i no slippage giving rigid, solid contact between the base channel and
the SSPS cabinet enclosure.

,1

;

e

i

:
;

!

!

i

,
,

!

I |

1

4

,

4

!

''
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J

'

.i

A
V

SPECIFIC ITEM #6 SOLID STATE PROTECTION SYSTEM

PART 5: In field mounting the glastic filler plate is not secured.

STATUS: Field was notified.

I RESOLUTION SUMMARY: Because Unit 1 SSPS cabinet was energized and

i under test, the NRC auditors were shown the Unit 2 SSPS cabinet.
i The Unit 2 cabinet had not been turned over from construction and

system work was not completed. Therefore, the glastic filler plate
was not secured on the Unit 2 cabinet.

The Unit 1 SSPS cabinet will be inspected and, if necessary, the'

glastic filler plate will be secured prior to fuel load.

Additionally, the field has been notified and Unit 2 SSPS cabinet
! glastic filler plate will be secured prior to turnover.

..

d

.

:

'

J

i

!
|

I

t

;

'
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,
,.-. ;Seismic and Dynamic Qualification Sismary of tauioment )

.

'

-

O, -

Catawba Unit 1 (DCP) g.
I. Plant Name:

XDuke Power Co. PWR
1. Utility:

BWR2. NSSS: Westinchouse
-

,

'

3. A/E: Duke Power Co. Other' '

II. Component Name: Solid State Protection System . Tao Mo ISSPSA. ISSPSB

1. Scope: [x ] NSSS [ ] BOP [ ]Other
i

,

2. Model Number: 1059E44 Quantity: ? uni +< (Train A&B)

.

3. Size or Range:

i 4. Vendor: Westinghouse (WID)

If the component is a cabinet or panel, name and model number of the devices
| 5.

included: Reference drawino 1059E44 Rev. E and 5656D86 Rev. 8
.

l

| 6. . Physical Description:
Three-Bay Vertical Cabinet

a. Appearance:
| 90" wide x 30" deep x 91.31" high

b. Dimensions:

c. Weight: Approximately 2300 lbs.

7. Location: Building: Auxiliary Building

594 ft.Elevation:
Solt(No. 12 , Size 1 " ) A325

';x|, Weld (Length8. Field Mounting Conditions: x ' '

16 ) 1/ liet welds
,

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

Floor mounted

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

Provides reactor trio function and safeouardsb. Functional Description:
actuation

; Istheequipmentrequiredfor[ ]HotStandby,[ ]ColdShutdownc. )s

.[x 3 Both [ ]Neithen [ ]Other ,

-|
|

|

I

1-

|-

'
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2/5, '

.

ppipeggerence Design Specifications for Qualification Requirements:
. ,

i- 11.
,

E-Spec. 952512 Rev.1, EQDP-ESE-16-

O a. Seismic Input d. Service Conditions
See Section VI.1 Controlled Environment

b. Hydrodynamic Load Input e. Qualified Life
N/A 5 years

c. Fatigue Considerations
N/A

III. Is Eouioment Available'for Inspection in the Plant:'

[ x] Yes [ ]No [ ] Partial or limited' availability

IV. Ecufoment Qualification Method:
Combination of Test:and Analysis

]AnalysisWCAP-781,7 "Seis[mic] Testing of Electrical and Control[ X] Test [!

Equipment," Rev. O. December 1971 _Qualification Report:* war-/ut/, supplement z, " seismic Testing of Electrical and
!

Control Equipment (Low Seismic Plants)," Rev. O, December 197%(No., Title and Date):

Company that Prepared Report: Westinghouse NTDi

Westinchouse NTD
-

Company that Reviewed Report:

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

,
,

Applicable Codes and/or Standards: TEEE M-1971
,

*

.

-
,

V. Vibration Input:

: 1. Loads considered: a. [x3Seismiconly
i b. [ ]Hydrodynamiconly

c. [ ] Vibration from norinal operatiion

d. [ ]Combinationof(a),(b),and(c)

2. Method of Combining RRS:

[ ]AbsoluteSum [ x] SRSS [ ]
, g

See attached Fiaures 1. 2 an@3.I ' Required Response Spectra" (attach the graphs):

I-

Note:
*If more than one report complete items IV thru VII for each report.'

!

"If other than RRS is used, describe method. .

,

;
2

.

, - . - _ , , , , , , _ , - - - - , - . _ - - - y, .y- r --v- . . . _ _ _ _ , . - - .
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.

> ' -- -
. . . . .

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

,- 4. Damping Corresponding to IUtS: OBE N/A SSE 55' '

5.- Required Acceleration in Each Direction: NotApolicable(N/A)
,

'

.

[ ]ZPA [ ]Other
(specify) .

08E S/S . 'N/A y/g . N/A y. N/A

| SSE S/S = N/A pfg . N/A y. N/A
i

6. Were fatigue effects considered?
4

[ ]Yes [ x 3 No

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

, ,

.

VI. If Qualification by Test. then complete:
.

1. [x]SingleFrequency [ ] Multi-Frequency: ';. | random 5 beats
,x, sine beat (10 cpb)

, 9 each test frequency
'

, ,

I

f [ ,]J InFront-to-Back
[ Multi-Axis*

2. ' x * Single Axis
chase motions' '

iO Independent Axis-

. ;.
-

.

Number of Qualifications Testsi. Vertical
Side-to-Side3.

,

08E SSE 3 Other
(specify)

4. Frequency Range: 1 - 5 Hz
:
: 5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical): .

i S/S . 8.0 - 9.5 F/B = 8.5 - 10.5 y. > 33 Hz

6. Method of Deterisining Natural Frequencies:
j

[ x] Lab Test [ ]In-SituTest [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test

; |Yes(AttachTRS&RRSgraphs)
"

*

.x. No TRS envelopes RRS usi.ng single-frequency sine beat testina
(Figures 4 and 5)

'
. .

,O
3

f
! .

!
.. . . ..

,
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2/5
,

i
'..

Pertinent Reference Design Specifications fcr Qualification Requirements:.

.

11.
,~

P.O. #209036*

E-spec 952512 Rev.1. EQDP-ESE-16-

a. Seismic Input d. Service' Conditions'

See Section VI. 1 Controlled Environment-

b. Hydrodynamic Load Input e. Qualified Life
N/A 5 years.

'

c. Fatigue Considerations
N/A ,

'

! III. Is Eauipment Available for Inspection in the Plant:

[ x] Yes [ ]No [ ] Partial or limited ' availability

: |

IV. Eauioment Qualification Method: )

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

WCAP-7817 "Sei~sinic Testing of Electrical and Controli *

!
Qualification Report:* Equipment " Rev. O, December 1971 i

WGAP-7517, Supplemental 3. "5etsm1C Test 1no of Electr1 cal

j (No., Title and Date): and Control Equipment (WSSPS) Low Seismic Plants "*Rev. O, jq

December,1
j
' Company that Prepared Report: Westinchouse NTD

j Campany that Reviewed Report: Westinghouse NTD

Where Report is filed or available: Westinchouse NTD/NRC/DP
.

, ,

IEEE 344-1971Applicable Codes and/or Standards:.
.-- ,

!

| V. Vibration Inout:

1. Loads considered: a. [ x 3 Seismic only
J

'

b. [ ]Hydrodynamiconly
t

c. [ ] Vibration from norsal operation
-

(
d. [ ]Cambinationof(a),(b),and(c)

4 2. Method of Combining RRS: .

| [ ]AbsoluteSum [x3SRSS [ ] (otner,specify)
|

3. ' ' Required Response Spectra" (attach the graphs): See attached Fiaures 1. 2. a
I

! .

Note:
*If more than one report complete items IV thru VII for each report.*;

|
*

!
"If other than RRS is used, describe method.

O!

2
'

l

|.. .
.

4
.

*
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e * * ""'" ~ ~ ~ ''~~ ~-~ ,-
e

M'

5%
4 DampingCorrespondingtsNAS: CE N/A SSE

''

.- _ Not a'pplicable (N/A)
-

-

5. Required Acceleration in Each Direction:

O' ' '

[ ]ZPA [ ] Otter -|
_

(specify) .

i

I 08E 3/5 = N/A - __ F/3 = [ N/A y=- N/A j

SSE $/S = N/A ._F/B .- N/A '. 'y N/A
*

' ..

!

6. Were fatigue effects considered? --

[ ]Yes [x ] No
- -

If yes, describe how they were treated ~in overali_ qualification program:
.. -

_.

'

.

4

VI. If Qualification by Test. then complete: '..
/.

- ~ ~

[x ] Single Frequency [ ] Multi-Frequency: ; ; random 5 beats'

1.
- x, , sine beat (10cpb)

- -
,

.;,g each test frecuency,

.

2. ;x; Single Axis ; ] Multi-Axis
*

>

Inde. pendent Axis ] In-phase actions~

,.. .

* Front-to-Dack
3. N eber of Qualifications Testi: Side-to-Side . '~

-

Vertical ?
'

; 08E $3E ? Other
(specify)

-25 &
4. Frequency Range:

'

i 5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):
1

S/S = 8.0 - 9.5 F/B = 8.5 - 10.'i Va h 33 Mr

i 6. Methed of Determining Natural Frequencier':

[x ] toab Test [ ] In-Situ Test >[-) Analysis
'l

7. TRS enveloping RRS using tiulti-Frequency Test
i
' *

* Yes Attach TR$ & RR5 graphs)*-

'x' ho T S envelopes RRS using single-frequency sine beat testing
' '

(Figures 4 and 5)'
i

%

e

)

3
,

.

I
i

e * * e o ee
e

"
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4/5... *
.,

8. Maximum Input g-level Test: See attached Figures 4 and 5
.

08E S/S = F/8 = _V=

SSE S/S = F/8 = V=
.,

9. Laboratory Mounting:

A. [ x] Solt (No.12 . Size 3/4") A307
*

[-]Wald(Langth ) [' ]
Test unit was mounted in-tine with the test inout8. Orientation and Fixturing:

10. Functional operability verified:

[ x] Yes [ ]No [ ] Not Applicable

Test Results including modifications made: Test results were accentable.'

11.
Number of bolts used to fasten the three-rai:k structure to the rack base:

was increased from 17 tn ?a.

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

None,

i .

** '
O is ~ ' 4' r a 4 = (4< aar a 4 *-

14. Margins Available: [x ]'Inpid Spectrum [ ] Fragility

See attached Figures 4 and 5

VII. If Qualification by Analysi:4. then complete: N/A

1. Method of Analysis:
:

[ ]StaticAnalysis [ ] Equivalent Static Analysis

[ ]DynamicAnalysis: [ ] Time-History [ ]ResponseSpectrue
|

,

Natural Frequencies in Each Direction (Side / Side. Front /Back. Vertical):2.

| S/S = F/8 = V=

3. Model Type: [ ]30 [ ]2D [ ]1D

[ ] Finite Element [ ]Seen
.

[ ] Closed Foru Solution [ ]Other
.

s

|O
. .

:

4

. - - _ _ . __. . - . . . .. - - _ _ . - - . . . - _ - _ - - -
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... . . .

N/A

.

'

4.

-
,

[ ] Computer Codes:
, ,

'

| Freqvency Range and No. of modes considered: _

[ ]HandCalculations
'

5. Method of Combining Dynamic Responses from Seismic and other Dynamic Loads:
'

[ ]AbsoluteSun [ ]SRSS [ ]Other: *
!

(specify)

6. Damping

DBE SSE Basis for damping used:

7. Support Considerations in the model:

8. Critical Structural Elements: ,

Governing Load
.or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

8. -

Max. Critical Maximim Allowable Deflection'

* * ' *4 ' o 4'4=-O
.

e.o <' *4 -
.

. .

9. Failure Modes:

10. Margins Available: [ 3 Input Spectrum [ ] Stress or Deflection
,

'
.

!

| .

-
,

k

o -

.

5
|

.

*
e
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!

Solid State Protection System
|

- s

|

!
i

; Item 1 There was no indication that this equipment was tested beyond
j 25 Hz. Westinghouse is to confirm that it was tested beyond 25 Hz

j or provide justification for this position. Westinghouse is also

| requested to identify the mounting in the test configuration and
provide an auditable ifnk for qualification documents (i.e.,

| qualified vs. installed).

|
*

Response: At the time the seismic tests were performed and the WCAP 7817

written, 25 Hz was considered the upper frequency limit for testing
i (as noted in WCAP 7817 " Basis of Criteria," Page B-4). However, as
: a precaution against having to perform additional tests at higher ,

! frequencies at a later date, seismic tests were performed to an
;

; upper frequency limit of 35 Hz. During these added tests from

O 25 Hz to 35 Hz, no resonance frequencies were found and the sine
i beat acceleration was held constant at 0.2g. No mechanical changes

| in any equipment was observed and all electrical functions were

| normal during these additional tests. A record of the 35 Hz
testing is in the Westinghouse detailed test data file.

,

As noted on the SQRT form, twelve (12) three-quarter inch (3/4")
bolts (A307) represent the mounting configuration for the SSPS
testing documented in WCAP-7817. Although this mountingi

j configuration is not specifically identified in the WCAP, its

; acceptability has been demonstrated in other testing of SSPS units

j by Westinghouse. As noted during the audit, Duke Power
,

demonstrated the acceptability of the specific plant mounting
configuration.

!
,

i

A review of the SSPS furnished by Westinghouse was made with the i

view of selecting a standard SSPS for testing to established;

criteria as stated in Section 1 of WCAP 7817. As a result, the

:

5858Q:ID/040284 .

'
_ . _ _ _ . _ _ . _ _ ~ . _ _ . _ _ _ _ _ _ . _ _. . . _ _ _ , - . _ .
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'

SSPS tested was chosen as being representative of the SSPS supplied
'

/' to Duke Power Company for the Catawba plant. Therefore, since this
identified equipment was subjected to type tests under simulated,

seismic accelerations which envelope the Catawba specific seismic
,

requirements, the Catawba equipment is qualified based on WCAP-7817

and the test data' cited in the first paragraph of this response.
This response c~onfirms the applicability of the testing in WCAP
7817 to the specific SSPS for Catawba, consistent with the
requirements of IEEE-34-1971.

i
t

t

i

!O
i
t

;
i
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$

i .

.

I

|
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| SPECIFIC ITEM #7 RHR PUMP / MOTOR

PART 1: A summary of the stress calculations at the nozzle to casing
interfaces (for both suction and discharge nozzles) is required.

1

STATUS: This item has been resolved.

RESOLUTION SUMMARY: Combined stress intensities for the pump casing in'
the regions of nozzle attachments have been clearly identified on pages
14 and 15 of the pump seismic report, ME-174. The combined stress4

; - intensities have been determined using a Bijlaard analysis and the guide-
lines of Welding Research Council Bulletin 107. A comparison between
the results and the allowables have been added to the Summary of Results4

table, page 3 of ME-174. As shown, the allowable stresses are greater
than the actual stresses.

PART 2: Improved stress calculations in elements 90 and 92 are required-

as well as a comparison with allowable stresses.

.

STATUS: This item has been resolved.

RESOLUTION SUMMARY: The finite element model generated for determining
pump casing and cover stresses due to operating pressure and gasket
seating loads is judged to be adequate as indicated in "RHR Pump Cover
Evaluation". All stresses in the regions of concern are acceptable.

;

! This evaluation will be placed in the Westinghouse equipment qualification
-e file which will be maintained for the life of the plant.'

PART 3: A calculation of the critical circular frequency and a check
against operational speed is required. The concern of resonance should
be addressed.

STATUS: This item has been resolved.

RESOLUTION SUMMARY: A critical speed determination has been performed
for the shaf t/ rotor / impeller assembly. The critical speed was found'to
be 2760 rpm. This is 55% higher than the running speed of 1777 rpm.
Thus, no response problems will occur. This analysis has been included
in revision 1 of the motor seismic report, M010201. This report will be

kept in the Westinghouse engineering files..

A
L- -).

4

'

I
'

i
1

!
'
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Seismic and Dynamic Qualification Stannary of Eouioment

i
!

*

I. Plant Name: Catawba Unit 1 Tgg,:
,

1. Utility: Duke Power Co. PWR 4 Loco

2. MSSS: Westinghouse BWR
.

'

3. A/E: Duke Power Co. Other

II. Component Name: Residual Heat Removal Pump A

! 1. Scope: [X]NSSS [ ] BOP [ ]Other
2. Model Ntaber: 8x20 WDF Quantity: 2 oer olant

3. Size or Range: ' 3500 com (desion)
.

4. Vendor: Inoerso11-Rand

5. If the component is a c hinet or panel, name and model msnber of the devices
included: N/A _

O
6. ' Physical Descriptfon: -

a. Appearance: Vertical Pumo/ Motor Assembly

b. Dimensions: Overall Lenoth = 44". Width = 51.6". Heicht = 07.65"
'

c. Weight: Total Assembly = 9542 lbs.

| , 7. Location:' Building:. Auxiliary Buildina
- -

Elevation: 522 feet -

'

8. - Field Mounting Conditions: '; x ; Solt (No i . Size 1.,Z/g
Wald (Longti )

, ,

| . .

9. Mounting Orientation [e.g. on floor, cantilevered, suspended, etc.]
Mounted on rigid structure on floor in vertical position>

i . Residual Heat Removal; Safety Infection
10 . ".a. System in which located:

,

Residual Heat Removal: Low Head Safety Infection !
b. Functional Description:

O- 1 tae <ui, ent reauired <or t 2 act st nd><. t 2 Coid s* te n
-

! -

.[X]Both [ ]Neither [ ]Other

.

P

- ..-.- _ . . . _ _ . _ _ . - - . . _ _ _ . . . . . __-. . .
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O .

| .

SEISMIC QUALIFICATION SlM ERY
\

i

'

A. Component: Residual Heat Removal Puup

i

The Catawba Residual Heat Removal Pumps 'were designed based
i

upon the criteria of the ASME Boiler and Pressure Vessel Code,
Section III for Class 2 pumps. The assembly consists of a'

single stage. centrifugal pump and a 400 horsepower motor.

B. Qualification Approach:.

.

The program developed to assure seismic qualification of pump
assemblies within the Westinghouse MSSS scope of supply is discussed

i 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, operatings deadweight, seismic and nozzle'

i loads. The qualification 'pr6 gram consists of:
:.

1. ASME Code design calculations

, 2. Resonance search testing perfomed on the meter
,

3. Independent static seismic analyses on the pump and motor.
.

Although components are analyzed separately., interfacing*

| loads are considered.

Generic qualification is performed to SSE accelerations of
,

2.1/2.1/2.1 g. Actual plant SSE accelerations are .26/.26/.173 g.
Thus, significant seismic margin exists.

*

.

O
;

i
.

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

11. Pertinent Reference Design Specifications for Qualification Requirements:
;

!See page 2a
.

a. Seismic Input d. Service Conditions'

See Design Soecification
See Item V.ic Load Input5
Hydrodynam e. Qualified Lifeb.
See Note 1 Pump - 40 years

c. Fatigue Considerations Motor - 5 years
See Itam V.6 Continuous operation 1 year

cost accident
III. Is Ecuia= ant Available for Inspection in the Plan't:

.

[x ] Yas [-]No [ ] Partial or limited availability
,

IV. Ecutoment Qualification Method:

[ ] Test [ x 3 Analysis (, ] Combination of Test and Analysis

| Qualification Report:* Pump Siismic Motor Seismic

!
Structural Integrity & Operability Seismic Analysis

(No., Title and Date): Analysis ME-174 Reoort M010201

Company that Prepared Report: Mcdonald Eng. Analysis Co. $TD
Ingersoll Rand /,

WNTD|
Company that Reviewed Report: Westinchouse NTD .

Where Report is filed or available: W NTD LM
aant. sec. III and IEEE 3a4-1975 and,

Applicable Codes and/or Standards: . ? E-Soecs on oo. 2a r.<n.n no en n
;.

s .

V. Vibration Input:
, , ,

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

b. [ ]Hydrodynamiconly
i

c. [ ] Vibration from norinal operation
,

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

i 2. Method of Combining RRS:
*

|

! [ ]AbsoluteSum [x ] SRSS [ ] (other, specify)
i

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

*

1

!!g.13,:

*If more than one report complete items IV thru VII for each report. ('

**If other than RRS is used, describe method.
i

Note 1: The RHR pump is located in a Class 2 system in the auxiliary building - !
1

|
and, therefore, is not' subject to any hydrodynamic loads such as LOCA.

<

!, 2
.

,

, m . , . , , , . . - . . , . . - - . , . - -.v_,.- - , . , . _ _ _ , . , . - .--...,y. -. , . - . . ~ - , , . . . . . . , , ., l) . . . , . . . . , , . , ,.,, -
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,

|
1

I

11. Pertinent Reference Design Specifications for Qualification Requirements

=
General Class 2 Pumps

|
E-Spec 678815 Rev. 2 -

DCP/DDP Addendum to 678815 Rev. 2| E-Spec 952494 Rev. 1 -

DCP/DDP RHR Pumpsj E-Spec 952495 Rev. 0 -

t

} '

i Motor

Auxiliary Pump MotorsE-Spec 677474 Rev. 0 -

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

I

!O
i

.

. .?. .
.

! .~.

!

1 *

'
..

O

e

i

!

|
-,

.

i |

|

$
1

i

I
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I #

I 3/5
4. Damping Corresponding to Rits: OBE 21 SSE 2%

5. Required Acceleration in Each Di-oction:
,

'

[x3ZPA [ ]Other,

(specify)'
.

Note 2 OBE,*S/S 1.05g/.149 p/3 1.059/.149 y . 1.05g/.093g
I

sst *s/s . 2.1g/.269 F/s = 2.1g/.26g y . 2.1g/.1739
* Generic / Plant Specific .

i 6. idere fatigue effects considered?

[ ] Yes [x ] No Not required per ASME Code' for Class 2 components.

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

!
.

.

!,

l VI. If Qualification hv' Test. than eleta: Not Applicable

1. [ 1singleFrequency (,3 Multi-Frequency: random

O . sine best
,

. t.,

%~- : .
*

.
.

* MitattiaAxis! .

i 2~. " ] Single Axis -

! ..' J Independent Axis 'c.G D> phase moetont
.

~- .

3 NuuherofQualificationsTests?. .-
' . , '

- ,

,

i
-

j -Ost SSE Other-
(specify);,

,

-

\ ' '

| 4. Fmquency Ranger

5. - Natural Frequencies in Each Direction (Side /$fde. Front /Back. Vertical):

j 3/3 = F/5 = V=
,, ,

"
6. Method of Determining Natural Frequencies:

,

[ ll.ab Test [ ] In-Situ Test ( ) Analysis~

|
! 7. TRS enveloping RRE using Multi-Frequency Test Not Applicable
i

i r 1 Yes (Attacit TRS & RRS graphs).
! [ ] No.

'

.

Note 2: Floor response spectra were not generated for Elevation 522' of the'

Auxiliary Building. The spectra at Elevation 560' are used. Also,
', since curves at 4% damping are not evailable. 2% damping is used for SSE.,

i

| - .
1 ,

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

| 8. Maximum Input g-level Test: .

:,..,--
-

..
. ...

OBE S/S = NA F/B = NA V= NA
s

SSE S/S = NA F/B = NA V= NA

, . ,

9. Laboratory Mounting:

A. [ ] Solt (No. . S12e )
*

,

| [ ]Wald(Length ) [ ] ,

B. Orientation and Fixturing: Same as field mounting
,

10. Functional operability verified:
, .

[ ]Yes [ ] No [x ] Not Applicable
.

I 11. Test Results including modifications made:
,

2

!,
* -

| 12. Other tests perfomed (such as aging or fragility t'est, including results):

1

; O
! 13. ' Failure Modes (if appropriate . )# '

'

| 14. ' Margins Available: .[ ]Inputhectrum [ ] Fragility
4

;

VII. IfQualificationbyAnalysis,thenci$elete:
I

1. Me'thod of Analysis:
:

-

[ x ] Static Analysis '[ ] Equivalent Static Analysis

[ ]DynamicAnalysis: [ ] Time-History [ ]ResponseSpectrum

i, 2. Natural Frequencies in Each Direction (Side / Side Front / Sack, Vertical):

| s/s . >35 Hz F/B . 535 Hz y. 335 Hz

See Note 3
3. Model Type: [ ]30 [x 3 2D [ ] 10

Note 4
[ ] Finite Element [ ] Beam

. .'

.

[ ] Closed Form Solution [ ] Other

O Note 3: The natural frequency of the motor was verified by test to have a.

natural frequency >37 Hz in all directions.
.

'

Note 4: The pumps were qualified ,to 3g horizontal and 2g vertical. Per
WCAP 8230, these accelerations are equivalent to 2.lg/2.lg/2.lg
for 3D comparisons.'

4
- . . _ _ _ _ _ . _ . .__ _ __ _. _ _ _ _ . _ . - .__ , _ - - . _ - _ _ __ .- _
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WECAN (sotor shaft and rotor)' 5/5
l ICES-STRUDL(frequency)-

4. [X]ComputerCodes: NASTRAM (finite element of oinnn ca<ina)
'

Frequency Range and No. of modes considered: 21 degrees of freedom over
|

.

appropriate frequency rance1

[ x] Hand Calculations - Some stress calculations
~

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

[ x3 Absolute Sun [ ]SRSS [ ] Other: -

(specify)
!
i

6. Damping N/A

08E N/A SSE N/A Basis for damping used:

7. Support Considerations in the model: Acce=a rioid attachment to fniindatinn
per as-1nstalled configuration

8. Critical Structural.. Elements: ,

Governing Load i

.or Response Seismic Total Stress |
1

'

A. Identification Location C=hination Stress Stress Allowable ;

Shaft stress Oper. & SSE 13,059 psi 14,400 psi
: (basedongenericrathed

than plant specific,

loads)O 8.
Maximus Allowable DeflectionMax. Critical -

to Assure Functional Operability: .
~

Deflection M!

.00226" rotohsh' aft- .022.." - No adverse effect on |

y operability~

.

1

9. Failure Modes: None j
"

'

10. Margins Available: [ ]InputSpectrue [x 3 Stress or Deflection
*

See Note 5*

'

Note 5: As identified in Item 8.a above, margins between actual and allowable
stresses are available. Additionally, Item V.5 provides a comoarison
between generic and specific plant values. As noted, there is
considerable margin in these values.

i

.

. .

.
~ .

;
.

!
'

.

! 5
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RHR Pump A !

Item 1 A summary of the stress calculations at the nozzle to casing
interfaces (for both suction and discharge nozzles) is required.

Response: Combined stress intensities for the pump casing in th,e regions of
nozzle attachments have been clearly identified on pages 14 and 15

of the pump seismic report, ME-174. The combined stress
intensities have been determined using a Bijlaard analysti and the
guidelines of Welding Research Council Bulletin 107. A comparison
between the results and the allowables have been added to the
Summary of Results table, page 3 of ME-174 (Attachment A-1). As

,

shown, the allowable stresses are greater than the actual stresses.

Item 2 Improved stress calculations in elements 90 and 92 are required as
well as a comparison with allowable stresses.

Response: The finite element model generated for determining pump casing and

cover stresses due to operating pressure and gasket seating loads
is judged to be adequate as indicated in Attachment A-2, "RHR Pump
Cover Evaluation." All stresses in the regions of co'ncern are
acceptable. Attachment A-2 will be placed in the Westinghouse
equipment qualification file which will be maintained for the life
of the plant.

~ Item 3 A calculation of the critical circular frequency and a check
against operational speed is required. The concern of resonance
should be addressed.

Response: A critical speed determination has been performed for the

shaft / rotor / impeller assembly. The critical speed was found to be
2760 rpm. This is 55% higher than 'the running speed of 1777 rpm.
Thus, no response problems will occur. This analysis has been

-

,5858Q:1D/040284
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j included in revision 1 of the motor seismic report, M010201. A

| copy of the report cover sheet is enclosed as Attachment A-3. This
report will be kept in the Westinghouse engineering files.
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ATTACHMENT A-1-

O '

I 2. SUM!ARY OF RESULTS

A sumary of the results of the detailed calculations is presented for

both the OBE and SSE loads.
,

2.1 Normal + SSE + Maximum Nozzle Loads

ACTUAL ALLOWABLE

Pump Hold Down Bolts (tensile) 22,671 psi 38,940 psi
(shear) 10,969 psi 17,556 psi

Support Bracket Stress 26,343 psi 29.160

Support Weld Stress 20,651 psi 28,800

Casing Stress at Support 24,059 psi 48,600

Cooler Bracket Stress 9,875 24,960

(~'} Cooler Bracket Bolt (tensile) 3,043 24,000

Supporting Head Channels 6,164 24,960

Motor Hold Down Bolts (tensile) 16,816 22,838
(shear) 5,605 12,000

Pump Flange Bolts (tensile) 21,518 24,360

Pump Casing Stress 20,067 29,160

Rotor-Stator Clearance .008 in. .051 in.

Motor Bearing (upper) 1850 lbs. 9000 lbs.
(lower) 3265 13900

Impeller Contact Stress 818 psi 19,440 psi

Shaft Stress 10.534 psi 18,000

F b e e4e. m E N N1t 4 W l;4W (s.i 46,4co p*sg
. %cm etzsc mees MtustW 5 775 ps. 48, sco ps'

.
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ATTACHEMNT A-3

WESTINGHOUSE NUCLEAR TECHNOLOGY DIVISION
.
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WC CuuP MCTtC AuALH*al 1 OF O S.
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SPECIFIC ITEM #8 CONTROL ROOM AH UNIT FAN / MOTOR

PART 1: SQRT form should be revised to show correct model number.
.

STATUS: This item is complete.

RESOLUTION SUMMARY: The correct model number is shown on the SQRT
form which follows this page.

a

PART 2: SQRT form should be revised to show the correct bolt size.

STATUS: This item is complete.

RESOLUTION SUMMARY: The correct bolt size is shown on the SQRT form
which follows this page.

j PART 3: A letter is needed from Reliance Electric which clarifies
| the motor seismic test report with regard to the method of calculating

critical speed and the units used in a data table.
i STATUS: This item has been completed by Reliance Electric.

RESOLUTION SUMMARY: See attached letter from Thomas L. Gruber of
Reliance Electric to Joseph Voglewede of Duke Power Company dated-

. March 16, 1984.

,

O |

.
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RELIANCE ELECTRIC S i

General Offices
24701 Euclid Avenue
Cleveland. Ohio 44117 March 16, 1984
216-266-7000

Duke Power Company
P.O. Box 33109
Charlotte, North Carolina 28242

Attn: Mr. Joseph Voglewede

Subject: Reliance Seismic Analysis #81-b-A-26 and phone
conversation of 3-15-84.

Dear Joe,

The following should answer the questions which the NRC auditor
posed concerning the subject seismic analysis.

1. The critical speed calculation is based on the Mycklestad-
Prohl method.

/%
( 2. In this report loads are measured in pounds, critical
N- speed in rpm, and linear dimensions are in inches.

3. The figures which represent the rotating element of the
motor are generic. However, each individual seismic report
has the stations (length, diameter and weight) identified
with values appropriate to each specific motor design and
application. Note: the computer assumes'that the rotating.

assembly is of steel construction and includes this data
automatically. Any additional masses such as motor rotor
or interface sheave must be added as input values.

4. Dc!t effect shaft loads or other external loads applied to
the motor are input parameters to the program. The program
then calculates seismic stresses and adds them to any
operat:nq stresses which area result of the motor
application to determine the final stress levels.

The subject seismic report is typical of all seismic reports for
NEMA sire motors. As a result, the above comments will apply
generically to all similar reports.

Should you have any Further questions please feel free to contact
me.

_ Very truly yo trs,

%J' /
; homas L. Gru er

Product Manager, Utilities

CC: John Early - RGO |
l Buster Youngs - RCR |
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| Seismic and Dynamic Qualification Summary of Equipment
!

MDSS

I. Plant Name: Catawba TYPE:

1. Utility: Duke Power Co PWR: J

i 2. NSSS: Westinghouse BWR:

3. A/E: N/A Other

II. Component Name: Control Room Air Handling Unit Fan

1. Scope: [ ] NSSS []]B0P [ ] Other

2. Model Number: 39ED39 Quantity: 2

3. Size or Range: 26,000 CFM

: 4. Vendor: Carrier Corp
~

5. If the component is a cabinet or panel, name and model Number of the
j devices included: ASME III Code Case 1607-1, ASME III Subsection

NF (No Date)

() 6. Physical Description:

i a. Appearance: Air Handling Unit

b. Dimensions: 11'-9 " x 9'-11" x 5'-5 "

: c. Weight: Operating Weight -'7810 lbs
1

7. Location: Building: Aux Bldg.
,

Elevation: Elev. 594'-0"

8. Field Mounting Conditions [ X ] Bolt (No. 16 5/8" )]' Weld (Leng F , Size[ )
[ ] - -

3

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

Floor Mounted

10. a. System is which located: VC

b. Functional Description: Maintains Control Room Temperature

c. Is the equipment required for-[ ] Hot Standby [. ] Cold Shutdown

O [. ] Both [- ] Neither [ X ] Other -

All Conditions

EL40115D/1- ,
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11. Pertinent Reference / Design Specifications for Qualification
; Requirements: CNS-1211.00-9

.

Seismic Input d. Service Co'nditions

b. Hydrodynamic l.oad Input e. Qualified Life

c. Fatigue Considerations

III. Is Equipment Available for Inspection in the Plant:,

[ ] ] Yes [ ] No [ ] Partial or limited availability

; IV. Equipment Qualification Method:

; [ ] Test [ / ] Analysis [ ] Combination of Test and Analysis

Qualification Report *: CNM 1211.00-423

; (No', Title and Date): Seismic Qualification Report of Control Room.

Area AHU's for CNS

| Company that Prepared Report: Corporate Consulting & Development Co.

| Company that Reviewed Report: Duke Power Company

i Where Report is filed or available: Duke Power Co. Design Engineering

Applicable Codes And/0r Standards: N/A..

V. Vibration Input:

1. Loads considered: a. [ ] Seismic only
|

b. [ ] Hydrodynamic only

c. [ ] Vibration from. normal operation

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

2. Method of Combining RRS:

[ ] Absolute Sum [ ] ] SRSS -[ ]
(other,.specify),

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

. \

NOTE:

7 f more thsn one report complete items IV thru VII for each report.
i **If other than RRS is used, describe method.

t

_
,

EL401150/2
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,

() 4. Damping Corresponding to RRS: OBE 2% -SSE 2%

5. Required' Acceleration in Each Direct:
i

[-J ] ZPA [ ] Other
(specify)

,

OBE N/S = 0.33G E/W = 0.325G V= 0.13G
2

SSE S/S = 0.62G F/B = 0.62G V= 0.244G

6. Were fatigue effects considered:

[ ] Yes [ J ] No,

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

.

VI. If Qualification by Test, then Complete: N/A

; 1. [ ] Single Frequency [ ] Multi-Frequency [ ] random
[ ] sine beat!

(::) ' 3

; 2. [ ] Single Axis [ .] Multi-Frequency
[ ] Independent Axis [ ] In phase motions

3. Number of Qualifications Tests:

j OBE SSE Other.
(specify)

4. Frequency Range:

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

S/S = F/B = V =-
i

'

6. Method of Determining Natural Frequencies
'

[ ] Lab Test [ .] In-Situ' Test- [ ~ L]~ Analysis

7. TRS_ enveloping RRS using Multi-Frequency Test.
I-

[. ] Yes (Attach TRS & RRS graphs)-

; [ -] No-

EL401150/3
.
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8. Maximum Input g Level Test:
,

OBE S/S = F/B = V=
'

i

i

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

A. [ ] Bolt (No. , Size )

[ .] Weld (Length ) [ ]

: B. Orientation and Fixturing:

10. Functional Operability verified:'

[ ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made:

;

,

12. Other tests performed (such as aging or fragility test, including4

'

results):
i

!

!O
13. Failure Modes (If appropriate )

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

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:
#

[ ] Static Analysis [ ] Equivalent Static Analysis

[ ] ] Dynamic Analysis: [ ] Time-History [ ] Response Spectrum-

f 2. Natural Frequencies in Each Direction (Side / Side,-Front /Back, Vertical):
: Fundamental Mode has a natural frequency of 16 Hz.

S/S = F/B = V=
* ,

.

. ..

3. Model Type: [- -] 3D [ ] 2D . [| -]-10.
,

;
.

i

[ ] ] Finite Element '[ '] Beam

[. -] Closed Form Solution [ J ] Other Modal Analysis
,

[- .

O
I

EL401150/4 -
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() 4. [ J ] Computer Codes: STARDYNE

Frequency Range and No. of modes 1 to 29 Hz, 4'

[ ] ] Hand Calculations

5. Method of Combining Dynamic Responses from Seismic and Other
Dynamic Loads:

[ J ] Absolute Sum [ ] SRSS [ ] Other:
(specify)

6. Damping:

OBE 2% SSE 2% Basis for the damping used: Spec

7. Support Considerations in the model: Unit Anchor Bolt.s

8. Critical Structural Elements:
e

'
Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

Unit Anchor Bottom Tensile 3,065 psi 20,000 psi--

Bolts of unit- Shear 5,863 psi 10,000 psi---

B. Maximum Critical Maximum Allowable Deflection '
,

i Deflection Location to Assure Functional Operability

N/A N/A

9. Failure Modes: N/A
4

10. Margins Available: [ ] Input Spectrum [ J ] Stress or Deflection

t

6

;

O)R.,.

( 1,

|' EL401150/5
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Seismic and Dynamic Qualification Summary of Equipment

I. Plant Name: Catawba TYPE:.

1. Utility: Duke Power PWR: J

2. NSSS: Westinghouse BWR:

3. A/E: Duke Power Otheri

II. Component Name: Control Room Air Handling Unit Fan Motor
,

1. Scope: [ ] NSSS [ ] ] B0P [ ] Other
*

! 2. Model Number: 326T Quantity: 1 per unit |
2

3. Size or Range: 50 HP

4. Vendor: Reliance;

5. If the component is a cabinet or panel, name and model Number of the
devices included:

1

N/A
!

,

'

6. Physical Description:

; a. Appearance: Fan Motor - horizontally mounted

b. Dimensions: 27.5" long X 15.5" wide X 16.25" high

! c. Weight: 500 lb

7. Location: Building: Auxiliary

Elevation: 594

-8. Field Mounting Conditions [ ] ] Bolt (No. 4 ,' Size .625)
[ ] Weld (Length- )
[ -]

q
t

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

Mounted on fan base

10. a. System is which located: Aux. Building Ventilation (VA),

; b. Functional Description: Emergency Exhaust of ESG Area

c. Is the equipment required for [ ] Hot Standby [ ] Cold Shutdown:
>

I [ ] Both [ ] Neither- '[ ] ] Other'LOCA

EL40114W/1

0

---,r ~ , -------,-r--,n..,-,, - .--,. ,,-. ,- - , - + . ,,



- __ ._ _ _ . _ - . ._ _ _ _ _ _

-
,

i

i

;; 11. Pertinent Reference / Design Specifications for Qualification
1 Requirements: CNS 1393.00-1, CNS1320.53-6

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Input e. Qualified Life
c. Fatigue Considerations

'

III. Is Equipment Available for Inspection in the Plant:

[ J ] Yes [ ] No [ ] Partial or limited availability
!

-

: IV. Equipment Qualification Method:

[ ] Test [ J ] Analysis- [ ] Combination of Test and Analysis
'

Qualification Report *: yes

(No., Title and Date): 8 lb-A-26 Summary Report Seisman Analysis of
Horizontal, Foot Mounted Electric Motor 10/20/81

,

Company that Prepared Report: Reliance

Company that Reviewed Report: Duke Power

Where Report is filed or available: 'DE File # CNM1320.53-0042

| Applicable Codes And/0r Standards: IEEE344-1975
1

V. Vibration Input:

!

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

4 b. [ ] Hydrodynamic only

c. [ ] Vibration from normal operation

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

|
2. Method of Combining RRS:

|

[ ] Absolute Sum [ ] SRSS []]N/A
; (other, specify)

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

NOTE:
~

'

7f more than one report complete items IV- thru VII for each report.
**If other than RRS is used,. describe method. -!

,

.,

.

EL40114W/2
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4. Damping Corresponding to RRS: OBE 1% SSE 1%,

'

,
5. Required Acceleration in Each Direct:

!

[ / ] ZPA [ ] Other
(specify).

OBE S/S = .5 F/B = .5 V= .33

SSE S/S = .94 F/B = .94 V= .63

6. Were fatigue effects considered: -

[ ] Yes [ J ] No

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

i

VI. If Qualification by Test, then Complete:

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

[ ]
2. [ ] Single Axis- [ ] Multi-Frequency

[ ] Independent Axis [ ] In pnase motions

3. Number of Qualifications Testa

OBE SSE Other
(specify),

4. . Frequency Range:
f

5. 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

[ ] Yes (Attach TRS &.RRS graphs)

[ ] No

LO
.EL40114W/3
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!

!

| 8. Maximum Input g Level Test:
!

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

SSE S/S = F/B = V=

9. Laboratory Mounting:.

; A. [ ] Bolt (No. , Size )

|: [ ] Weld (Length ) [ ]
1

B. Orientation and Fixturing:*

4

i 10. Functional Operability verified:
,

'

[ ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made:

i
a

12. Other tests performed (such as aging or fragility test, including'

i results):

O:

13. Failure Modes (If appropriate )
L

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

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:
'

[ ] Static Analysis [ ] Equivalent Static Analysis
; [ J ] Dynamic Analysis: [ ] Time-History [ ] Response Spectrum
|- ,

2. Natural Frequencies in Each Direction (Side / Side, Front /Back, . Vertical):
No natural frequencies below 20 hz. (See report 816-A-26, page 2)

i

j S/S = F/B = V=

3. Model Type: [- ] 3D. [ ] 2D ' ['/ ] 10
-[ ] Finite Element - [ ] Beam

| [ ] Closed Form Solution [- ] Other

!O
d

EL40114W/4'
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>
..-

I

I

!
.

f- 4. [ / ] Computer Codes: Reliance program #706

I^ Frequency Range and No. of modes;

'[ ] Hand Calculations

! 5. Method of Combining Dynamic Responses from Seismic and Other
- Dynamic Loads:

, [ ] Absolute Sum [ ] ] SRSS [ ] Other:
i (specify) ,

6. Damping: *
,

;-

t OBE 1% SSE 1% Basis for the damping used: specification
f
!

7. Support Considerations in'the model: Hold-Down Bolts '

i

I 8 .~ Critical Structural Elements:
i
i Governing Load i

or Response Seismic Total _ Stress
) A. Identification Location Combination' Stress Stress Allowable
l'

Hold-down- See attached Seismic, 6387 PSI 13717 PSI--

1 Bolts Dwg. dead weight,
CNM132.53-41 Shear

: B. Maximum Critical Maximum Allowable Deflection
{ Deflection Location to Assure Functional Operability

j .0016 inch Bearing .0070
Housing B.E.4

2

' 9. Failure Modes: N/A
,

'

; 10. Margins Available: [ ] Input Spectrum [-/ ] Stress or Deflection
4

-

4

-

,

{-
o .

!

i -

L
t

a-
;

'EL40114W/5
'
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E. Installation

-

1.
Power Knockout. Fan Motor - Panels on drive side of fan section are

.

provided with fan motor power viring knockouts. Refer to certified

drawings for location and size of knockouts.

2.
. Fan Motor - Motors are supplied and installed by Duke Power. Use

]g j=g i smallest slots in motor counting base which will accomodate cotor.* '

3 e. .

(,g j 3. Sheave alterrent and Belt Tension - Refer to pages 25 and 26 ofi

6 v ._'M J O ceG 39E-7SI for proper sheave align =ent and belt tension.
h

~
hboy @ o7 4. Chilled L'ater coils - Coils are shipped assembled in the units.o ~ <c c. o

h $6 For location and size of coil connections and vents / drains, refer
'

so .

O J to certified drawings.

Coils are shipped with a 10 psig of dry nitrogen. Before removing

blank coil for connecting piping, release pressure from each coil
#

thru valves under the protective caps.

The chilled water coils have removeable headers on both ends, and

have air baffles installed on the air entering and leaving sides of the
coils.

AOn the blind end of the coil, two rows of screws must be recoved
,

from the coil tube sheet prior to operation in order to allow for proper
ther=al expansion of the coil core. .

*ljotor Bolting Information
Min. Bolt Grade TorqueUnit Item flo. Use Dia (in.) (S.A.E. ) (it-susj

ISGR-AHU-l Motor hold-down bolts 0.5 5 31-92
_

ISGP,-AHU-2 " " " " 0.5 5 31-92ISGR-AHU-3 " " " " 0.5 5 31-92ISGR-AHU-4 " " " " 0.5 5' 31-922SGR-AHU-l 0.5 5 31-92
" " " "

2SGR-AHU-2 0.5 5 31-92
" " " "

2SGR-AHU-3 0.5 5 31-92
" " " "

2SGR-AHU-4 0.5 5 31-92
" " " ".) ICR-AHU-l " " " " 0.625 5 63-185

,

g 2CR-AHU-l 0.625 5 63-185
" " " "

QA CONDITD1 L
NUD GR SAFETY RB AED -

.__
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SPECIFIC ITEM #9 AUX. FEEDWATER PUMP TURBINE

PART 1: Spring valve latch failed in test. Verify that the-

; specification is revised to call for a stiffer spring.
i

: STATUS: This item has be n resolved.

RESOLUTION SUMMARY: The correct latch spring was install per Duke
requirements. Response from Terry Corporation has been inserted in
turbine seismic report.

1
u

! PART 2: Revision of SQRT form is necessary.
!

STATUS: The item has been resolved.
3

j RESOLUTION SUMMARY: The revised SQRT form follows this page.
i

!

:
I

!O
!
!

!

J

j

:

|

i
|

l

O

|

t
. -. . . - .. - .- . --._ . .- , .. . - . - -. - -- . - . - .. - - . - - .--.
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Seismic and Dynamic Qualification Summary of Eauioment

\
I. Plant Name: Catawba TYPE:

1. Utility: Duke Power
PWR: J

2. NSSS: Westinghouse BWR:

3. A/E: N/A Other
II. Component Name: Auxiliary Feedwater Pumo Turbine

1. Scope: [ ] NSSS [ ] B0P [ ] Other
,

2. Model Number: GS-2N Quantity: 1

3. Size or Range:
j

4. Vendor: Terry steam Turbine company

5. If the component is a cabinet or panel, name and model Number of the
devices included:

6. Physical Description:
( a. Appearance: See Duke drawing CNM-1201.05-143

b. Dimensions: See Duke drawing CNM-1201.05-143

c. Weight: 3400 lbs.

7. Location: Building: Auxiliary Buildina

Elevation: 543'
8. Field Mounting Conditions [ J ] Bolt (No. 2 , Size 1" )[. ] Weld (Length )

[ ] ] Bolt (No. 4. Size 3/4")
9.

Mounting Orientation [e.g. , on floor, cantilevered, suspended, 'etc. ]- l

on floor with baseplate & pedastals

10. a. System is which located: SA

b. Functional Description: Auxiliary Feedwater Pumo drive

Is the equipment required for [ T ] Hot Standby [ ] Cold Shutdown
c.

. [ ] Both [ ] Neither [ ] Other

EL401151/1 '
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[ ') 11. Pertinent Reference / Design Specifications for Qualification
L/ Requirements: CNS-1201.05-00-0005
\

Q Seismic Input Service Conditions

b. Hydrodynamic Load Input h Qualified Life
c. Fatigue Considerations

III. Is Equipment Available for Inspection in the Plant:

[ ] ] Yes [ ] No [ ] Partial or limited availability
IV. Equipment Qualification Method:

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

Qualification Report *: CNM-1201.05-276

(No., Title and Date): GS-2N Qualification Report for Duke Power Company
F-40096 A & B (11-7-77)

Company that Prepared Report: Terry Steam Turbine Company

(''; Company that Reviewed Report: EDS Nuclear, Inc. (Impell)

( (/ Where Report is filed or available: Duke Power (General Services)

See Duke Specification
Applicable Codes And/0r Standards: CNS-1201.05-00-0005 Paragraph 4.4

V. Vibration Inout: Reg'd.

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

b. [ ] Hydrodynamic only

c. [ ] ] 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): Attached

NOTE:

^If more than one report complete items IV thru VII for each report.
**If other than RRS is used, describe method. '

EL401151/2
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4. Damping Corresponding to RRS: OBE 2% SSE 2%

t 5. Required Acceleration in Each Direct:

[ ] ZPA [ ] ] Other SLF
(specify)

Plant OBE S/S = 0.43 F/B = 0.43 V= 0.27
Specific
Values SSE S/S = 0.8g F/B = 0.8g V= 0.5g

6. Were fatigue effects considered:

[ ] Yes [ J ] No

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

VI. If Qualification by Test, then Compiete:

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

2. [ ] Single Axis [ ] Multi-Frequency
[ ] Independent Axis [ ] In phase motions

3. Number of Qualifications Tests:
,

OBE 14 SSE 16 Other
(specify)

4. Frequency Range: 1 to 100 Hz

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

S/S = 15, 21, & 27 Hz F/B = 15, 23, & 34 Hz V = 22 & 32 Hz See attached
tables for
accelerometer
locations6. Method of Determining Natural Frequencies

[ ] ] Lab Test [ ] In-Situ Test [ ] Analysis-

7. TRS enveloping RRS using Multi-Frequency Test

[ ] ] Yes (Attach TRS & RRS graphs)

[ . ] No

EL401151/3-
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b

$() 8. Maximum Input g Level Test:

g, OBE S/S = lla F/B = 9a V= 20g

SSE S/S = 15g F/B = 13a V= 21g
'

,

9. Laboratory Mounting:,

A. [ ] ] Bolt (No. 6 , Size 1" )

[ ] Weld (Length- ) [ ]
1

B. Orientation and Fixturing:,

10. Functional Operability verified:

[ ] ] Yes [ ] No [ ] Not Applicable
7,

11. Test Results including modifications made:

I

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

\m 13. Failure Modes (If. appropriate )
14. Margins Available: [ ] ] Input; Spectrum [ ] Fragility

VII. If Qualification by Analysis, then complete:

; 1. Method of Analysis:
1

[ ] ] Static Analysis [ J ] Equivalent Static Analysis-,

[ ] Dynamic Analysis: [ ]' Time-History [. '] Response Spectrum

i.
2. Natural _ Frequencies in Each Direction (Side / Side, Front /Back, Vertical):

.'
S/S = F/B = V=

3. Model Type: [ ] 3D- [ ] 2D [ ] 10-
i

1; [ -] Finite Element [ .] Beam

[ ] Closed Form Solution -[ -] 0ther
:|

|

l'

EL40115I/4
|
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[V)' 4. [ ] Computer Codes:

( Frequency Range and No. of modes
,

[ ] ] Hand Calculations

5. Method of Ccmbining Dynamic Responses from Seismic and Other
Dynamic Loads:

[ ] Absolute Sum [ ] SRSS [ ] Other: N/A
(specify)

6. Damping: N/A

OBE ' SSE Basis for the damping used:_

7. Support Considerations in the model: N/A

8. Critical Structurdi Elements:

Governing Load
or Response Seismic Total Stress

A. . Identification Location Combination Stress Stress Allowable

' Coupling End Hold Down Bolts 14,670 psi 94,500 psi
Governor End Hold Down Bolts 3,982 psi 94,500 psi('') Taper Pins 48,121 psi 87,000 psi(/ Guide Blocks 6,208 psi 22,400 psi(

B. Maximum Critical Maxieum Allowable DeflectionDeflection Location to Assure Functional Operability

0.004" shaft 0.020"

9. Failure Modes.; N/A

10. Margins Ava.ilable: [ ] ] Input Spectruin [ ] ] Stress or Deflection
See Above and
Attachment

-
_

%

**

r
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SPECIFICATION: CNS-12c'.05-00-0005 |
Addendum No. 7 |

,[\
C?

October 29, 1982

.

DUKE POWER COMPANY

Catawba Nuclear Station
Units 1 & 2

Auxiliary Feedwr.ter Pump Turbines,

Addendum #7

1. Turbine control panels shall be located in an area subject to the
following environments:

Normal ambient temperature: 120F
Normal relative humidity: 10-90%
Maximum ambient temperature (DBE): 145F @ 100% RH (single occurence,

duration of 3 days)

Water spray: 1 occurence, duration of 30 minutes (sprinkler system),
,-

water at ambient temperature
Radiation dosage: 400 rads (total integrated dosage over 40 years).

2. The manufacturer shall consider the"above environments for purposes
of IEEE 323 aging and operability qualifitation tests.

/"'\ 3. The attached response spectrum, Figure 1-B, shall be used for

O. IEEE 344 seismic testing of the control panels and associated devices
(panel-mounted). The solid line represents the required _ response
for the OBE test in two orthogoral horizontal directions. Vertical
accelerations shall be taken as .2/3 of the horizontal values. SSE
response accelerations are to be obtained by multiplying the OBE
values by 15/8.
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DUKE POWER COMPAN'(
SEISMIC DESIGN REQUIRiihENTS

CATAWl3A 1 & 2
AUXILIARY FEEDWATER

PUhJP TURl31NE

1.0 Seismic Desien Manual

The turbine add all auxiliary equipment supplied under this specifica-
tion shall be qualified to meet the seismic design requirements of this speci-
fication in accordance with the procedures and guidelines of the Duke Power
Company Scismic Design Manual. The M:nual is intended to be utill:cd only
as a refer'ence to this section and not to he used alone. The sections of the
Manual pertaining to particular portions of this specification are noted below.
Hoviever, those sections should not he u n:d directly witheu the background
information provided in the remainder of the Manual.

2.0 Operatincc Conditions

n
I T 2.1 Modes of Operationb/

'

Two modes of operation shall be considered (M:: mal Scction
'

4.1. 3) . Tne upset :r. ode includes the effects of the Operational Bat,is
Earthquake (03E), and the faultad mode includes the effects of the
Safe Shutdown Earthquake (SSE). The seismic lecds shall be const-

i dered in combination 9/ith all other concurrent Icedings on the turbine
(Manual Section 4.1.3). The criteria for these loads are specified
below.

.

2.2 Seismic Inout Criteria

For the SSE, _a Seismic Load Factor (SLF) of 0.8g shall be
applied in each of two orthogonal horizontal directions in combination
with' an SLF of 0.5g in the ve' tical direction, all acting simultaneously

.

r

(Manual Section 4.1.1.1). The SLF values for the Ol3E shall be taken -
as 8/15'of the respective values for. the SSE.

2.3 Concurrent Loadina Conditions -

Other concurrent loadings to be considered are described in Man- -

uan Section 4.1.3. = Any additional considerations are specified hclow,
~

t
i \.
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'
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2.3.1 Nozzle Loads
7

The following represent the maximum design loads
due to the attached piping on the turbine. These shall be
applied at each nozzle location acting simultaneously. The
values given represent the component of the load to be ap-
plied in each of three orthogonal directions.

[
-

(moments) M = 14000 Dt (ft-lbs)-

(forces) F = 11600 Dt (Ibs)
.

where D = nozzle pipe ou: side diameter (in)-
t = nozzle thickness (in)

These values represent the nozzle loads for the OBE
'

conditions. For the corresponding SSE levels, multiply
these by 1.5.

3.0 Seismic Qualification;

3.1 Procedure,

One of the following procedures may be utill cd for the seismic-

'

qualification: *

3.1.1 Equivalent Static Analysis

An analysis shall be performed in accordance with'

Manual Section 4.2. The results shall be demonstrated to
fulfill the acceptance criteria of Manual Section 6.0.-.

3.1.2 Testing'

| A testing program s' hall be performed in accordance
! with' Manual Section 5.0. Test procedures 5.2.1 to 5.2. 8 -

shall be perform _ed. . It is to ba noted that a preliminary report
shall be submitted prior to any test (Manual Section 5.0).

3.1.3' Combined Testine and Analysis

i-
A testing program may be selected.to satisfy only a

portion of the seismic requirements. The remainder of the,

equipment shall be qualified by analysis. ' Complete documen-

/~T:O. ~
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(7 tation shall be presented demonstrating the correlation be-V tween the analysis and the test results (Manual Section 5.0).

3.2 Orientation '

I The equipment shall be considered in the worst possible
orientation (highest stress / deformation level in each pump com-
ponent) with respect to the total combined loading condition.

3.3 Interaction and Support Conditions;

'

The foundation loads due to tl$e combined concurrent loading
conditions shall be presented and shown to be acceptable. Complete .
design information, due to the effects of all components being sup-

4

plied, is required for the attachment to a common foundation plate
supporting both the pump and the turbine. 13 citing loads, sizes and
materials _shall be provided by the turbine supplier for this purpose.
If applicable, anchorage data shall also be provided for all other'

components forming the interface with Duke's facilities. Weights
and centers of gravity of all compenents shall also be included. The
shaft coupling to the pump sluft shall be analyzed and any interaction
effects, such as coupling rotations and displacements, shall be pre-
sented and shown to be acceptable.

v'
3.4 Nozzles *

The adequacy of the pipe nozzle attachments themselces, as
well as the remainder of the equipment, due to the nozzle loadings
shall be demonstrated.

'

3.5 Rigidity

All components shall be designed such that there are no.
'

natural frequencies less than 33Hz. This shall be demonstrated -
either via testing (Manual Section 5.2.4, Exploratory Scanning Test)
or by analysis (Manual Section 4.2.1.2).

3.6 - Internal Components /Auxiliarp Equipment -

. The effects 'of the combineri loading conditions on all internal
'

components shall be analyzed by the above methods. Eash shall be'

shown to meet the appilcable acceptance criteria, Indicating, in par-
ticular, that no stress or deformation levels in any component, such -.

-

as shaft bearings,' valves, linLages, turbine wheels, will impair the

(p .overall functional capability of the turbine and thus the entire pump
j assembly. .
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O- Auxiliary electrical equipment essential to turbine operation
shall be quallfled independently to ensure there is no loss cf contact.
The correlation of these results with the remainder of the equipment
qualifications shall be presented. '

3. 7 Shaft Deflections

- The turbine shaft shall be statically qualified to demonstrare
that deflections tuider an SSE loading of 0. 8 g horizontally and

'

0.5 g vertically, in addition to all other operating conditions, shall
be less than available clearances. This can be done either by an
equivalent static analysis (Manual Section 4.1) or by a static deflec-
tion test (Manual Section 5.2.9). It shall be demonstrated that no op-
erational Interference occurs during or after the seismic disturbance.

4. 0 General Considerationii

4.1 In addition to these seismic criteria, requirements equivalent
to ASME 111 for Class 3 pumps shall be met for the turbine assembly.

5. 0 Reporting Requirements

A fully documented report on the seismic qualification shall be sub-(m'
mitted in accordance with Sections 7.0 and 8.0 of the Seismic Design Manual."

This report must be approved by Duke Power Company prior to shipment of
any items of equipment.
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! SPECIFIC ITEM #10 4" STAINLESS STEEL GATE VALVE

PART 1: Confirm that hanger on operator will be permanent. If hangers
are not permanent, confirm the acceptability of the acceleration levels
of the operator.

,

STATUS: This item has been resolved.

RESOLUTION SUMMARY: The hangers are not permanent. The accelerations
have been verified to be acceptable.4

:
, ,

i PART 2: Address the concern of the small amount of clearance between
' the operator and a nearby pipe,

i STATUS: This item has been resolved.

RESOLUTION SUMMARY: The valve operator was rotated to eliminate potential
interference..

i

4

4

1

i

i

I

:
'

i

:

!

1

4

3

*
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Seismic and Dynamic Qualification Summary of Equipment

! I. Plant Name: Catawba Nuclear Station ' TYPE:

1. Utility: Duke Power Co. PWR: J
!

I
j- 2. NSSS: Westinghouse BWR- |

! 3. A/E: Duke Power Company Other
i-

j; II. Component.Name: Centrifugal Charging Pump to Cold Leg discharge Isolation
:

|
1. Scope: [ ] NSSS [ / ] BOP -[ ] Other

i 2. Model Number: 70460-1 Quantity: 9
!
!' 3. Size or Range: 4" 1500 lb Stainless Steel Emo Gate Valve
:
i 4. Vendor: Borg-Warner Corporation
t

! 5. If the component is a cabinet or panel, name and'model Number of the
j devices included:
|
1

!

6. Physical Description:

; a. Appearance: 4" SS Emo Gate Valve
T

i b. Dimensions: L = 16" H = 50" W = 37"
!
: c. Weight: 647 lbs

j 7. Location: Building: Auxiliary Building -

1

j Elevation: 570 Col. JJ-KK 51-52

'

Field Mounting Conditions [ ] Bolt (No. ,) Size -)| 8.
[ ] Weld (Length )

| []]Weldedinpipe
f
2 9. Mounting Orientation [e.g., on floor, cantilevered, suspended,'etc.]: ,

i- Pipe mounted
!

-

; 10. a. System is which-located: Safety Injection-
i

! b. Functional Description: Isolates'CCP from cold legs-
I

c. Is the' equipment required for [ ] Hot Standby [ ?]. Cold. Shutdown

: [ -].Both [- ] Neither ['l ] Other Emergency-
.!s . Core Cooling .

,

| EL40115N/1
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|
11. Pertinent Reference / Design Specifications for Qualification

Requirements: CNS-1205.00-00-0005
1-

I

h Seismic Input @ Service Conditions

b. Hydrodynamic Load Input h Qualified Life

c. Fatigue Considerations

III. Is Equipment Available for Inspection in the Plant:

[ J ] Yes [ ] No [ ] Partial or limited availability

IV. Equipment Qualification Method:

[ ] Test [ J ] Analysis [ ] Combination of Test and Analysis
*** Qualification Report *: NSR 70460-1 Design Report of 4"

(No., Title and Date): 1500 lb SS Gate Valve W/Fmo 2/7/84

Company that Prepared Report: Borg-Warner Corp /Anamet Laboratories

Company that Reviewed Report: Duke Power Comoany
i T
\ ,/ Where Report is filed or available: Manufacturer's Drawing File

Applicable Codes And/0r Standards: ASME Section III, 1971 Edition through
Summer 1973 addenda

V. Vibration Input:

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

b. [ ] Hydrodynamic only

c. [ ] 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): See V-5

NOTE:
^ If more than one report complete items IV thru VII for each report.

** If other than RRS is used, describe method.
*** Static deflection test is part of design report.

-

EL40115N/2
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O 4. Damping Corresponding to RRS: OBE SSEV
5. Required Acceleration in Each Direct:

,

[ ] ZPA [ ] ] Other Seismic load Factor
(specify),

:

Plant OBE S/S = .356 g F/B = .24 g V= .108 g
Specific
Values SSE S/S = .668 G F/B = .45 g V= .203 a

6. Were fatigue effects considered:'

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

>

!

'
VI. If Qualification by Test, then Complete:

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

2. [ ] Single Axis [ ] Multi-Frequency
[ ] Independent Axis [ ] In phase motions

3. Number of Qualifications Tests:

j OBE SSE Other
_ (specify)

4. Frequency Range:,

5. 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

[ ] Yes (Attach TRS & RRS graphs)

[ ] No

O
EL40115N/3
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8. Maximum Input g Level Test:

! OBE S/S = F/B = V=

; SSE S/S = F/B = V=

9. Laboratory Mounting:

A. [ ] Bolt (No. , Size )

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

10. Functional Operability verified:

[ ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made:

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

,r' ,

i )'

13. Failure Modes (If appropriate )

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

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[ ] Static Analysis [ J ] Equivalent Static Analysis

[ ] Dynamic Analysis: [ ] Time-History [ ] Response Spectrum

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

S/S = F/B = Y = Lowest f = 74 Hz (yoke)*
n

3. Model Type: [ ] 3D [ ] 2D [ ] ] 10
[ ] Finite Element [ J ] Beam * See Frequency

Report for natural
frequency used in
piping analysis.

[ ] Closed Form Solution [ ] Other
s

,

EL40115N/4
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3a. Input g load used in analysis:
- 8 8 8

| OBE S/S = E (3) .F/B = E (3) .V = E (2)
i

SSE S/S = 3 F/B = 3 V= 2 |

4. [ ] Computer Codes:,.

^

Frequency Range and No. of modes
i

<

[]]HandCalculations
,

5. Method of Combining Dynamic Responses from Seismic and Other,

' Dynamic loads:,

)
; [ ] Absolute Sum- [ / ] SRSS [ ] Other:

(specify)
'

j 6. Damping: N/A ,

i

OBE SSE Basis for the damping used:.

.

a 7. Support Considerations in the model: Valve endsj
'

8. Critical Structural Elements:

Governing Load
i or Response Seismic Total Stress
) A. Idertification Location Combination Stress Stress Allowable-

Valve Body Combination 1.78 30.62 49.8 (ksi) .

,

j Yoke of normal pipe 25.63 32.4 [{ Yoke Clamp and seismic 13.22 21.6 '

Body to Bonnet 11.83 24.9
-

i

1 !

1 B. Maximum Critical
. Maximum Allowable Deflection i

| Deflection location to Assure Functional Operability- '

:

; A= .009 in- yoke Assurance of operability done
j ^ = .004 in by test.
i

j 9. Failure Modes:
,

,

10. . Margins Available: []]InputSpectrum-[ ] Stress or. Deflection.

4

j See VIII - 3a.-
:
.

I
<

^
- .

!

6

. - EL40115N/5
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IV. Equipment Qualification Method:,

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

Qualification Report *: Frequency Analysis for Item 9J-202

(No., Title and Date): EDJ Letter No 0930220-253 10/27/78

Company that Prepared Report: EDS Nuclear

Company that Reviewed Report: Duke Power Company

Where Report is filed or available: Duke drawing file: CNM-1205.00-574

Applicable Codes And/Or Standards: ASME Section III, 1971 Edition through
Summer 1973 Addenaa

V. Vibration Input:

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

b. [ ] Hydrodynamic only

c. [ ] Vibration from normal operation

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

() 2. Method of Combining RRS:

[ ] Absolute Sum [ ] SRSS [ ]
(other, specify)

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

NOTE:

^If more than one report complete items IV thru VII for each report.
**If other than RRS is used, describe method.

4. Damping Corresponding to RRS: OBE SSE

5. Required Acceleration in Each Direct:

[ ] ZPA [ ] Other
(specity)

OBE S/S = F/B = V=

SSE S/S = F/B = V=

,-a

EL40115M/1
.
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6. Were fatigue effects considered:

[ ] Y&s [ ] No

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

VI. If Qualification by Test, then Comolete:

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

2. [ ] Single Axis [ ] Multi-Frequency
[ ] Independent Axis [ ] In phase motions

3. Number of Qualifications Tests:

OBE SSE Other
(specify)

4. Frequency Range:,.

i(.,) 5. 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

[ ] Yes (Attach TRS & RRS graphs)

[ ] No

8. Maximum Input g Level Test:

OBE S/S = F/B = V=

SSE S/S = F/B = V=

9. Laboratory Mounting:

A. [ ] Bolt (No. , Size )

[ ] Weld (Length ) [ ]7_,
)

'--

EL40115M/2
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I

r. B. Orientation and Fixturing:

| 10. Functional Operability. verified:

[ ] Yes [ -] No [ ] 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

VII. If Qualification by Analysis, then complete:

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 = See below* F/B = V=

3. Model Type: [ 4 ] 3D- [ ] 2D [ ]'1D

~[ / ] Finite Element [ ] Beam

[ ] Closed Form Solution [ ] Other
*

Combined natural frequency 32.2 Hz. This frequency is used for piping
analysis.

4. [ J ] Computer Codes:
'

Frequency Range and No. of modes- 1~to 75 Hz 3 modes,

i

[ ] Hand Calculations'

5. Method of Combining Dynamic Responses from Seismic and Other
Dynamic Loads:

[- ] Absolute Sum -[ ] SRSS [ -] Other:
-(specify)

O .

EL40115M/3 '
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6. Damping:,

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

B. Maximum Critical Maximum Allowable Deflection
Deflection Location to Assure Functional Operability

9. Failure Modes:

10. Margins Available: [ ] Input Spectrum [ ] Stress or Deflection

r

</-

.

N

x.s

EL40115M/4
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i

; ( } SPECIFIC ITEM #11 FEEDWATER ISOLATION VALVE

The effects of dynamic loading due to sudden closure of isolation
valves are to be addressed with relation to valve operability and !

j structural integrity.

STATUS: This item has been resolved.
!

RESOLUTION SUMMARY: Dynamic loads on the valve due to water hammer
; during closure are not appreciable. Impell Corporation has verified .
' that the valve is qualified for dynamic loading with considerable !

margin. Documentation has been inserted in the valve seismic report.,

]
,

I
i
i
i

i
!

| t

i
;

f

!O
,

!

I i

i i

'

'

i

b

!

i

i

;

.

,

|
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T Seismic and Dynamic Qualification Summary of Equioment[j(

I. Plant Name: Catawba Nuclear Station TYPE:

1. Utility: Duke Power Co. PWR: X

2. NSSS: Westinghouse Corp. BWR:

3. A/E: Duke Power / Design Engr Dept Other

II. Component Name: Feedwater Isolation Valves

1. Scope: [ ] NSSS [ X ] B0P [ ] Other

2. Model Number: 74040 Quantity: 4/ Unit

3. Size or Range: 18"4

4. Vendor: Borg-Warner

5. If the component is a cabinet or panel, name and model Number of the
devices included: N/A

6. Physical Description:q
a. Appearance: Gate Valve / Operator

b. Dimensions: 39 1/8" x 42" x 8.3'

c. Weight: 5441 lbs

7. Location: Building: 0,oghouse

Elevation: 577 + 00

8. Field Mounting Conditions [ ] Bolt (No. ,) Size )
[ X ] Weld (Length )
[ ]

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

Suspended in pipeline

10. a. System is which located: Feedwater (CF)

b. Functional Description: Isolation Valve for Main Feedwater

c. Is the equipment required for [ ] Hot Standby [ ] Cold Shutdown I

r$ [ X ] Both [ ] Neither [ ] Other

EL40115J/1
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|
*

p 11. Pertinent Reference / Design Specifications for Qualification
d Requirements: Duke Design Specification CNS-1205.12-1

{ dated April 15. 1975 including Addendums 1 thru 4.

@ Seismic Input Service Conditions

b. Hydrodynamic Load Input Qualified Life
; c. Fatigue Considerations

j III. Is Equipment Available for Inspection in the Plant:

[ X ] Yes [ ] No [ ] Partial or limited availability
<

IV. Equipment Qualification Method:
,.

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

Qualification Report *: Seismic Report<

(No., Title and Date): NSR 74040; Seismic Report for 18" FIV: 8/25/78
,

.

Company that Prepared Report: Borg-Warner NVD

Company that Reviewed Report: EDS Nuclear, Inc.
O'

Q Where Report is filed or available: Duke Power Co. (Ref. CNM-1205.12-8)
.

1 Applicable Codes And/0r Standards: ASME Section III. Class 2, 1974 Ed.

; V. Vibration Input:

1. Loads considered: a. [ X ] Seismic

b. [ ] Hydrodynamic only
'

c. [ X ] Vibration from normal operation

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

2. Method of Combining RRS:

i [ ] Absolute Sum [ X ] SRSS [ ]
I (other, specify)
:

3. Required Response Spectra ** (attach the graphs): See Attachment 1.

NOTE:

7f more than one report complete items IV thru VII for each report.'

**If other than RRS is used, describe method.

!

*
EL40115J/2

. _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _



_ .. _ . . _ . . _. ._ _ . _. - _ ._ ._

.

f

a

f\ 4. Damping Corresponding to RRS: OBE 1%,3%.5% SSE 1%,3%,5%
V

'
5. Required Acceleration in Each Direct:

[ ] ZPA [ X ] Other Seismic Load Factors (SLF)
*

>

(specify)

*0BE S/S = 1.60/0.479 F/B = 1.6a/0.969 V = 1.06g/0.265
; (x) (z) (y)

*SSE S/S = 3a/0.898 F/B = 3g/1.817 V = 2g/0.4974

i (x) (z) (y)
* Qualified Acceleration / Plant Specific Acceleration

I 6. Were fatigue effects considered:
:

[ ] Yes [ X ] No

; If yes, describe how they were treated in overall
qualification program: N/Ai

4

i

.
VI. If Qualification by Test, then Complete:

1. [ ] Single Frequency [ X ] Multi-Frequency [ X ] random i

[ ] sine beat
[ ]

2. [ ] Single Axis [ X ] Multi-Frequency
; [ X ] Independent Axis [ ] In phase motions *

3. Number of Qualifications Tests:

OBE 5 SSE 5 Other I

; (specify)
i 4. Frequency Range: 1-35 Hz
:

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

S/S = 28 Hz F/B = 28 Hz V= 69 Hz
#

6. Method of Determining Natural Frequencies

[ X ] Lab Test [ ] In-Situ Test [ ] Analysis,

7. TRS enveloping RRS using Multi-Frequency Test

[ X ] Yes (Attach TRS & RRS graphs) See Attachment 2 for OBE & SSE Runs

[ ] No :

EL40115J/3

' ' ~ ' '
. _ - _ - _ _ __. _ __ *._-_--_-___-_ _ ___-



_ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ -

.

(7, 8. Maximum Input g Level Test:
LJ '

OBE S/S = 1.250's F/B = 1.25g's V= 1.25g's

SSE S/S = 2.5g's F/B = 2.5g's V= 2.50's
9. Laboratory Mounting:

A. [ X ] Bolt (No. . Size )

[ ] Weld (Length ) [ ]
B. Orientation and Fixturing: Valve operator axis vertical & upricht

10. Functional Operability verified:

[ X ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: Operator performed as

required before, during and after seismic event.

12. Other tests performed (such as aging or fragility test, including
results):
Design Basis Accident (LOCA)-Operation performed its safety related

D]r
function (close) during tests.

%
13. Failure Modes (If appropriate N/A )

14. Margins Available: [ X ] Input Spectrum [ ] Fragility

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[ ] Static Analysis [ X ] Equivalent Static Analysis

[ ] Dynamic Analysis: [ ] Time-History [ ] Response Spectrum

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

S/S = 164.8 (torsional) F/B = V= 1744.9
(translational)

3. Model Type: -[ ] 30 [ ] 20 [ X ] 10

[ ] Finite Element [ ] Beam

[ ] Closed Form Solution [ ] Other

rt

EL40115J/4
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4. [ X ] Computer Codes: N/A

Frequency Range and No. of modes N/A

[ X ] Hand Calculations

S. Method of Combining Dynamic Responses from Seismic and Other
Dynamic Loads:

[ X ] Absolute Sum [ ] SRSS [ ] Other:
(specify)

6. Damping: N/A

OBE SSE Basis for the damping used:

7. Support Considerations in the model: Simple support at valve ends

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress*

A. Identification Location Combination Stress Stress Allowable
|

(See Attachment 3)

B. Maximum Critical Maximum Allowable Deflection
Deflection Location to Assure Functional Operability ,

,

(See Attachment 4) |

9. Failure Modes: None

10. Margins Available: [ ] Input Spectrum [ X ] Stress or Deflection

.

EL4011SJ/5
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Seismic and Dynamic Qualification Summary of Equipment

I. Plant Name: Catawba Nuclear Station TYPE:
.!

1. Utility: Duke Power Company- PWR: J
1

1 2. NSSS: Westinghouse BWR:
i

: 3. - A/E: Duke Power Company Other
.

1
i II. Component Name: Pressurizer Power Operated Relief Valves (Pres. PORVS)

j 1. Scope: [ ] NSSS [ J ] BOP [ ] Other

2. Model Number: CZGS-25-38W-4BW-31MN63 Quantity:

3. Size or Range: 3" x 4" Globe
:

4. Vendor: Control Components, Inc.

: 5. If the component is a cabinet or panel, na'me and model'. Number of the -
). devices included: N/A
?

;

6. Physical Description:

; a. Appearance: Air Operator, T-Globe, Forged SS Body
i

b. Dimensions: 13.94" end-to-end, 63.6" height-

I c. Weight: 830.3 lbs.
a. i

j 7. Location: Building: Reactor
4.i

; Elevation: 635' 1 3/8"' pipeline centerline
;- ,

| 8. Field Mounting Conditions [ . ] Bolt (No. ,)' Size ')~.

[ -] Weld (Length )'
'

-[/-]Weldedintopipeline-

! 9. Mounting Orientation'[e.g.,~on floor, cantilevered,< suspended,'etc.]
.

.

: Velded into horizontal pipeline, valve stem vertical'up direction -'

'

.

~

10. a. - System is which located: NC
i ;

|
b. ' Functional Description: Overpressure protection ~for NC system-

-

t

_
c. Is the equipment required for.[; ] Hot Standby [ J.] Cold Shutdown_

.

[ ] Both. . [ ;] Neither' .[; :] Other

.

- EL40115H/1
,
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i 11. Pertinent Reference / Design Specifications for Qualification
i Requirements: CNS-1205.10-1

Seismic Input d. Service Conditions

b. Hydrodynamic Load Input e. Qualified Life
c. Fatigue Considerations

III. Is Equipment Available for Inspection in'the Plant:

[ ] ] Yes [ ] No [ ] Partial or limited availability
IV. Equipment Qualification Method:

[ ] Test [ J ] Analysis [ ] Combination of Test and Analysis

Qualification Report *: Seismic Report 18789 -1 & -2, Revision F

(No., Title and Date): dated 9/10/80

Company that Prepared Report: Control Components, Inc.

Company that Reviewed Report: EDS Nuclear /Ouke Power

Where Report is filed or available: CNM-1205.10-0108

Applicable Codes And/0r Standards: ASME Section III

V. Vibration Input:

1. Loads considered: a. [ J ] Seismic only ~
_

Not' combined at
same time.

b. [ J ] Hydrodynamic only

c. [ ] Vibration from normal operation

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

[ ] Absolute Sum [ J ] SRSS [ ~]'
(other, specify).

3. Required Response Spectra ** (attach the graphs): ~N/A
~

NOTE:

7 f more than one report complete items IV thru VII for each-report.
**If other than RRS'is'used, describe method.p = .

x

EL40115H/2' "
,

_ . . , . _ _ - ~ . . . " -_.
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O 4.
'

b- Damping Correspor: ding to RRS: ' 0BE SSE See Attachment

'5. Required Acceleration in Each Cirect: -

-

[ -] ZPA [ ] Other
(specify)-

OBE S/S = ___ 1.Sg F/B~= 1.6g V= 2.10

SSE S/S =, 3.0g F/B = 3.0a V= 4.0g
Generic VAiues (Plant specifics are attached)

_

6. Were fatig.Je effects considered: .

[ ] Yes [ ] ] No
' '

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

VL If Qualiffcation by Test, then Complete: ~

1. '[ ] Single Frequency [ ] Multi-Frequency [ ] random
_ . -- sine beat-

2. [ ] Single Axis [ ] Multi-Frequency
[ ] Independent. Axis [ ] In phase moticns

, ,.

3. Numter of Qualifications. Tests:5 '"
'' ''

Natural Frequency Test
OBE -; -

SSE Other Static Deflection Test'_ _

*: (specify)

4. Frequency Range:: Natural Frequency Test: 0-76 Hz-

5. Natural' Frequenc'ies_ in Each Direction-(Side / Side, Front /Back,z Vertical):

S/S = . 19 cps , .F/B = V.=,

=6. Method of Determining Natural:Frequ'encies.
4

[ ]|] Lab 1Testl .[ hIn-SituTes_t .[].] Analysis
'

,_

7. 'TRS envelopin'g RRS using Multi-Frequency . Test'
- _ 'i

.

'

-[ ].Yes ,(Attach TRS & RRS graphs)
s - w.

[ '] No.

O 1
'

-.

- .
,.

%.
EL40115H/3 g;
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[ 8. Maximum Input g Level Test:
'

. OBE S/S = F/B = V=
|
. SSE S/S = F/B = V='
,

~

9. Laboratory Mounting:

A. [ ] Bolt (No. , Size )
i

[ ] Weld (Length ) [ ]
B. Orientation and Fixturing: Valve supported at weld ends

!

10. Functional Operability verified:
i

,

[ ] ] Yes [ ] No [ ] Not Applicable
i

11. Test Results including modifications made: Acceptable as is

.
12. Other tests performed (such as aging or fragility test, including'

results):

i Cr
13. Failure Moaos (If appropriate -)

.i

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

; VII. If Qualification by Analysis, then complete:

1. Method of Analysis:,

[ ] ] Static Analysis [ ] Equivalent Static Analysis

[ ] Dynamic Analysis: '[ ] Time-History [ -]. Response Spectrum
'

1

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

| -S/S = 19 cps F/B = V=

3. Model Type: [- ] 3D -[ / ]'2D [ '] 10

[ ] Finite Element [ -] Beam

; [ -] Closed Form Solution [ ] Other
!

O
H-

-l
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4. [ ] Computer Codes: N/A,

Frequency. Range and No. of modes - 0-76 hertz (18 modes) >

[ / ] Hand Calculations
i 5. Method of Combining Dynamic Responses from Seismic and OtherI Dynamic Loads:

1 [ ] Absolute Sum [ /-] SRSS' [ ] Other:^

: (specify),

'

6. Damping:
i 1-

| '0BE SSE Basis for the damping used:
i

; 7. Suppo,rt Considerations in the model: None
' 8. Critical Structural Elements:
.

Governing Load
or Response: Seismic Tctal Stress-

A Identification Location ~ Combination Stress Stress Allowable
,

i' Body-Bonnet' Joint -Normal 37718 psi 39870 psi! Studs OBE 39682 psi 39870 psi-i D SSE 42779' psi. 59805_ psitj-
B. Maximum Critical' . Maximum Allowable Deflection

: Deflection Location to Assure Functional Operability:

i .0077 inches End of yoke .06inchesdby.~ calculation)4~

.17 inches (by static defl. ,

s,

' test)?:
,

'

9. Failure Modes: '

! 10.- . Margins Available: l[ i ] Input Spectrum- [- ] Stress or Deflection'

See Attached
Sheet '
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SPECIFIC ITEM #13 CONTAINMENT ISOLATION BUTTERFLY VALVE
4

i

] STATUS: This item was closed out during the SQRT Audit.

RESOLUTION SUMMARY: No resolution is required for this item.
,

e

I

i -l

!

-,

a

r

i

!

9

i .

i

~

!O
+

h

I

:
i '
i P

i

,

! [

!
.

I

!

s

$

i

a

4

0

. ,

I
|

,
. )

,

,---,.r-w e.-vr. .- ,,_ _ < . .-.-..e- . . ~ m-. -- , --._ ----.-.--,-,,,.-v_.--,y...... .- _w-,-y-,-.. -,,,,,.w,.,---,wm, ,w,w ,,,---,v...,,ewg ,,,m.,-y,,,,,..,,,,n



.

. - . - - _ . . .~ . . . . - , - . . . - = -.- _ - , . .. - . . .. - - ,.

b~
'

;s.

Seismic and Dynamic Qualification Summary of Ecuioment
I

I. Plant Name: Catawba Nuclear Station TYPE:
'

1 1. Utility: . Duke Power Co. PWR: J>

I 2. N$$$: Westinghouse BWR:
I
! 3. A/E: Duke Power / Design Engr Dept Other

,

II. Component Name: Containment Isolation Valve

.
1. Scope: [ ] NSSS [ ] ] B0P [ -] Other-

j
,

! 2. Model Number: 9220 -Quantity: 20/ unit

3. Size. or Range: 12" & 24"',

(
f 4. Vendor: Fisher Controls
;

{ 5. If the component is a cabinet or panel, name and model Number of.the
'

devices-included: N/A '-
,

!
6. Physical Description:,

1

! a. Appearance: Butterfly Valve / Operator =
,

; b. Dimensions: (24") 63k" x 61" x 18\"
,

c. Weight: 1210 lbs- >

i

! 7. Location: Building: Reactor Building
i
; Elevation: -various
I
!

L(20) . (l\):'(24" Valve).8. Field Mounting Conditions []] Bolt-(No.,(12J, Size (7/8))(12"; Valve)
.

; [- ]' Weld (Length- -).
i [ -]

: 9. Mounting Orientation [e.g. , ~ on floor,' cantilevered, suspended,' etc. ]
,
' = Mounted in pipe'on wall of containment' vessel'

. Containment-Purge Ventilation'(VP)'.;

; -10.
'

System-is which located: ' Cont. Air Ret! Exch. -'& H2 Skimmer (VX)-a.
.

,

- -b. . Funct'ional LDescription: ' Isolation Valve for' Containment-
'
; 1c. . IsLthe equipment. required for [ /;]. Hot Standby _[?/-] Cold' Shutdown:

- [i(]|Both' [. ~] Neither . [! '] Other:
-

-

;
_

-- .
1-
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1

11. Pertinent Reference / Design Specifications for Qualification4

Requirements: Duke Desian Specification CNS-1205.02-5 dated
'

July 5, 1974, including Addendums 1 thru 6

{{{) Seismic Input d. Service Conditions
t<

b. Hydrodynamic Load Input e. Qualified Life
j c. Fatigue Considerations

! III. Is Equipment Available for Inspection in the Plant:
!

! [ ] ] Yes [ ] No .[ ] Partial or limited availability
)

IV. Equipment Qualification Method: (For Qualification of Solenoids-See Att #1)

[ ) Test [ ] ] Analysis [- ] Combination of Test and Analysis
.

.

Qualification Report *: Seismic Report2

*

(No. , Title and Date): CD74-25: Seismic Analysis (12" & 24") BF-Valves
'

Nov. 17, 1978 '

1

[ Company that Prepared Report: Fisher Controls Co
1

[p Company that Reviewed Report: EDS-Nuclear,Inc.

Where Report is filed or available: Duke Power Co (ref CNM-1205.02-238)

j Applicable Codes And/0r Standards: ASME'Section III, Class 2, 1974 Ed.

f V. Vibration Input:
i

1. Loads considered: a. [ J ] Seismic
'

4

~fl
, - b. [ ] Hydrodynamic.only

c. -[ ] ]' Vibration.from normal. operation-,

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

2. Method of Combining RRS: N/A. '
,

[ ] Absolute Sum [ ] SRSS ' ['' ]'
~

(other, - speci fy)
t

'

3. Required Response Spectra ** (attach the graphs):' Seismic load factors
' (SLF)

'

!
. N0TE: -

- 'If more than one report complete. items IV thru VIILfor each' report.
**If other than RRS.is.used,' describe method.^: ,--)

_

*

- EL40115L/2-
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l

,

c

( )L 4. Damping Corresponding to RRS: N/A OBE SSE

| 5. Required Acceleration in Each Direct:
;

i [ ] ZPA [ / ] Other Seismic load factors (SLF)
(specify)

*
! OBE S/S = 1.6 g/0.711 F/B = 1.6 g/0.57 V= 1.06 g/0.10-
! (x) -(z) (y)
! * SSE S/S = 3 g/1.33 F/B = 3 g/1.069 V= 2 g/0.19

(x) (z) (y)
*

; . Qualified Acceleration / Plant Specification Acceleration

6. Were fatigue effects considered:

[ ] Yes [ ] ] No
If yes, describe how they were treated in overall

; qualification program: N/A
,

*

I

i

l.
t

VI. If Qualification by Test, then Complete: N/A-
:.
| 1. [ ] Single. Frequency .[ ] Multi-Frequency [ .]-random
j

~
'

[- ] sine beat
[ J

>

[ 2. [ ] Single Axis [- ] Multi-Frequency
[ [ ] Independent Axis [- ] In phase motions 4

i

j 3. Number of Qualffications Tests:
,

OBE SSE- Other- '

(speci fy)-

; 4. Frequency Range:
i-

;- 5. Natural Frequencies .in Each Direction (Side / Side, 'Ffont/Back; Vertical)-
1

| S/S =' F/B = V~='

h: 6. Method of Determining Natural Frequencies-
.;
,

~

[. .] Lab Test. :[. ] In-Situ-Test, '[ ] Analysis

7. TRS enveloping RRS using-Multi,-Frequency TestE

!. '[ ] Yes-(Attach TRS &.RRS graphs)
i
e - [ .] No.

.

y EL40115L/3. ' ' ''

.

-

,

,

"-.

." ;, _. ... -._ . . , ,_., , _ . . , _.u., . ._ . . . ~ . __. _ . ,. .,



1

L 8. Maximum Input g Level Test:

OBE S/S = F/B = V=

SSE S/S = F/B = V=

9. Laboratory Mounting:

A. [ ] Bolt (No. , Size )

[ ] Weld (Length ) [ ]
B. Orientation and Fixturing:

10. Functional Operability verified:

[ ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made:

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

O
13. Failure Modes (If appropriate )

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

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

-[ ] Static Analysis [ J ] Equivalent Static Analysis.

[ ] Dynamic Analysis: [ ] Time-History [ ] Response Spectrum

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

S/S = 4.54 Hz F/B = V= 45.4 Hz
(24" Valve)

3. Model Type: [ {] 3D .[ ] 2D [ ] 1D

[ ] Finite Element [ J ] Beam

[ ] Closed Form Solution [ ] Other

OG

-EL40115L/4
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4. [ ] ] Computer Codes: Seismic 4..

Frequency Range and No. of modes N/A
~

[ ] Hand Calculations

5. Method of Combining Dynamic Responses from Seismic and Other
Dynamic Loads:*

[ ] Absolute Sum [ J ] SRSS [ ] Other:
(specify)

1 6. Damping:

OBE SSE Basis for the damping used:,

7. Support Considerations in the model: Valve installed in horiz.
'

pipeline

! 8. Critical Structural Elements:

'. Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable
; See Attachment 3
; O

B. Maximum Critical Maximum Allowable Deflection-
Deflection Location to Assure Functional Operability

See Attachment 3

9. Failure Modes: None-

| 10. Margins Available: [ ] Input Spectrum [ J ] Stress or' Deflection

.

.

t

[

f

.

,

EL40115L/5-
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I O Seismic and Ovnamic Oualification Summarv of EouiomentD'

(Qualification of Valve Solenoids)
; Attachment 1

n/a I. Plant Name: TYPE:

*

1. Utility: PWR:

' 2. NSSS: BWR:

'
3. A/E: Other

n/a II. Component Name:
i

j 1. Scope: [ ] NSSS [ ] BOP [ ] Other
i 2. Model Number: Quantity:

; 3. Size or Range:

4. Vendor:

5. If the component is a cabinet or panel, name and model Number of the
j devices included:
4

LO
; 6. Physical Description:
i

a. Appearance:4

b. Dimensions:

c. Weight:

7. Location: Building:

Elevation:
,

'
8. Field Mounting Conditions [ ] Bolt (No. ,) Size )-

[ ] Weld (Length ),

, [ -]
i
! 9. Mounting Orientation [e.g., on floor, cantile'vered,_ suspended, etc.]
i
d

i 10. a. System is which located:

b. Functional Description:
,

c. Is the equipment required for [ ~] Hot Standby [ ] Cold Shutdown
'

[ ] Both [ ] Neither -[- ] Other
'

.

EL40115K/1 ;

-- , , . . _ . _ . _-, _- . . . . _ , _ ..u._. - - _ . _- . .
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(m't 11. Pertinent Reference / Design Specifications for QualificationV' Requirements:
.

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

III. Is Eouipment Available for Inspection in the Plant:

[ 4 ] Yes [ ] No [ ] Partial or limited availability
IV. Eguipment Qualification Method:

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

Qualification Report *: Qualification Test Report.

(No., Title and Date): AOS21678/TR-rev. A: "0ualification Tests / Solenoids."
July 1979

Company that Prepared Report: Isomedix, Inc.

/] Company that Reviewed Report: Automatic Switch ComoanyV
-

Where Report is filed or available: Duke Power Company (ref. CNM 1205.02-499)

Applicable Codes And/0r Standards: IEEE 323-1974: IEEE 382-1972: IEEE 344-
1975: IEEE 382/ ANSI N278.2.1-1977

V. Vibration Input:

1. Loads considered: a. [ J ] Seismic

b. [ ] Hydrodynamic only

[ ] ] Vibration'from normal operationc.

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

[ ] Absolute Sum [ ] SRSS [ ]
(other, specify)

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

sinusoidal inouts
in each axis

(O NOTE:j ^If more than one report complete items IV thru VII for each report.
**If other than RRS is used, describe method.

EL40115K/2
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i

I
!
4

! O: g 4. Damping Corresponding to RRS: N/A OBE SSE

5. Required Acceleration in Each Direct:

i [ ] ZPA [ / ] Other Seismic load factors' (SLF) i.

(specify)
! '

OBE S/S = 1.6 a's F/B = 1.6 a's V= 1.07 o's
i

SSE S/S = 3 g's F/B = 3 a's ~V= 2 q's

| 6. Were fatigue effects considered:
;

;.- [ J ] Yes [ ] No >

:

If yes, describe how they were treated in overall
qualification program: Vibration endurance considered in conjunction

with seismic loadings. Also, valves cycled 40,000 times at maxi,

; operating AP.

i VI, If Qualification by Test, then Complete:
.

| 1. [-4 ] Single Frequency [ ] Multi-Frequency [- ] random
.

[ J ] sine beat
[ ]

4 2. [ ] ] Single Axis [ -] Multi-Frequency.
'

.[ ] Independent Axis -[ ] In phase motions_

3. Number of Qualifications Tests:
i

l OBE 2 SSE 1 Other
_ (specify)

( 4. Frequency Range: 1-33 Hz '

!

5. Natural Frequencies in Each Dir'ection (Side / Side, Front /Back, Vertical):,

j N/A
j

S/S'= F/8 =- V=',

t

6. Method of Determining Natural Frequencies _ 'N/A
4

| [ ]. Lab Test- [ ] In-Situ Test, [- ] Analysis
~

a

f 7. .TRS' enveloping RRS using Multi-Frequency Test N/A'
'

,

! [: ,) Yes_(Attach TRS & RRS graphs)-
~ '

~[ '] No

. .

^

EL40115K/3<
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- 8. Maximum Input g Level Test:

OBE S/S = 3 a's F/B = 3 c's V= 3 o's

SSE S/S = 7 o's F/B = 7 a's V= 4.2 a's

9. Laboratory Mounting:

A. [ ] ] Bolt (No. , Size )

[ ] Weld (Length -) [ ]
B. Orientation and Fixturing: Vertical & Uoright

10. Functional Operability verified:

[ J ] Yes [ ] No [ ] Not Applicable

11. . Test Results including modifications made:

See Attachment 2

12. Other tests performed (such as aging or fragility test, including
results):
Fragility - See Attachment 2

0
13. Failure Modes (If appropriate N/A )

14. Margins Available: [ / ] Input Spectrum [ ] Fragility

VII. 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. Model Type: [ ] 3D -[ ] 2D [ ] 10-

[ ] Finite Element [ ] Beam

[ -] Closed Form Solution [ ~] Other

Ov

EL40115K/4
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;

4. [ ] Computer Codes:
,

*

Frequency Range and No. of modes'
-

-

[ ] Hand Calculations

5. Method of Combining Dynamic Responses from Seismic and Other
Dynamic Loads:

[ ] Absolute Sum [ ] SRSS [ ] Other:
(specify) !

6. Damping:

OBE SSE Basis for the damping used: i

,

7. Support Considerations in the model:

8. Critical Structural Elements: i

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

O B. Maximum Critical Maximum Allowable Deflection-' Deflection Location to Assure Functional Operability

9. Failure Modes:

10. Margins Available: [ ] Input Spectrum [ ] Stress'or Deflection
,
.

t

.

i

CL
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Summarv of SEISMIC TESTS conducted at Autematic Switch Co.T
1

The nine valves *were seismic fragility tested per Para 9.4.2r

j .4.2.3 of ASCO Qualification Specification AOS-21678 Revision B

(Appendix A) . They were individually mounted with solenoids in-

vertical upright position and rigidly fastened to the seismic^

7 shaker for sinusoidal vibration in horizontal and vertical axes.
-

The valves were connected electrically, inlet to instrumentr

"

grade air supply, and cylinder port to small reservoir. They
were tested with single frequency sinusoidal motion at one-third

-

octave intervals from 1 to 33 H: to minimum limit shown of-

t Fig. 9.1 of ASCO Qualification Specification AQS-21678 Revision B
O(/ to a maximum of 10g or onset of malfunction, which is defined

L'

as a change of 10% of inlet pressure from the nominal pressure at
i the cylinder port.

~

i :.

-

Acceleration forces (g-levels) were limited by the machine capa-
~

bility of 6" maximum displacement, 40"/sec. maximum velocity and

an arbitrarily selected 10g maximum acceleration. See Figure..

. attached.

w

The seven valves which comprise the gener;Le families to be,.

qualified passed the functional requirements. Following is
a

*

the summary of the g-levels reached in energized and de-energized
.

'

states and pressures: '

I
* 'no of the nine valves (valves !b. 3 t. 7) were tested for resultant in-h formation only. Specific references and data pertaining to valves tb. 3V ,-

& 7 (standard valves, not specially constructed for nuclear pcrser plant'

applicatiens) are not included in this reprt.' is o m e dix, Iric. 25 Eastmans Road. Parsippany. New Jersey 07054 (201) 887-4700
*

,.

Chicago. Hbnois e tm .e.a . u.a o, ni.a .enou neri ene.iiesCqiymous. Mississippe * P.. ca<e so some sa .w e.,. sewin, c .eu. u.- sm, um, m.an..
*
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G/2,

,

_

G-LEVEL,

\ ,VALVE NO. DESCRIPTION PRESSUPS ENERGIZED DE-ENERGIZED

1 HV-206-381-6F 7" water 10 7.0 '

4 DC 125 psi 10 5.5,

-

2 NP8344A71E 10 psi 10 8.5
b- >

DC 125 psi 10 10

4 HVA-206-380-3RF 7" 10 4.7
AC 150 psi 10 6.5

> -

5 NP8320A184E 7" water 10 10
AC 150 psi 10 10

,
,_

6 NP831665E 10 psi 10 10
DC 175 psi 10 10

8 NP8321ASE 10 psi 10 10 -

DC 200 psi 10 10
. . ,

9 NP8323A39E 7" water 10 9.0 -

AC/DC 40 psi 10 8.8,

) NOTE:
.,.

;

Where a 10g value is listed above, there was no change in cylinder
_port pressure from the nominal (10g was the maximum acceleration,

! input during this testing). Where a value of less than 10g is
! listed, the cylinder port pressure differed from the nominal by

-

| 10% at the indicated g-level. ~

. ~

...

~,

i

?
i
..

$'
i

w

I|
, ..

L
loomedix tric. * 25 Eastmans Road, Parsippany, New Jersey 07054 e (201I887 2666 |

'

?-
e.

,
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SPECIFIC ITEM #14 4KV ESSENTIAL SWITCHGEAR7

.

%j);

PART 1: a) A detailed description of a relay chatter problem as
indicated in the Wyle test report is needed (reference Wyle Report
Number 42686-2).

STATUS: This item has been resolved.

RESOLUTION SUMMARY: Last page of Gould-Brown Boveri Report
33-50465 describes the anomaly and explains the basis of concluding
that the chatter was not a function of seismic. A copy of Test

Program Summary page of Wyle report and last page of Gould-Brown
Report are attached.

PART 1: b) A detailed description of a circuit breaker problem
as noted in the Wyle test report is needed (reference W' le Reporty
Number 42686-1).

STATUS: This item has been resolved.

RESOLUTION SUMMARY: It should be noted that test report (42686-1),
only relates to the 4KV switchgear qualification in that some
devices' qualifications are based on the test represented. There-
fore the anomaly concerning the load center breaker does not relate
to this audit. However, in response to the comment, please

,__

| i reference paragraph 4.2.3.1 of the Seismic Summary Report for
\._/ details of the anomaly relating to two (2) K2000 circuit breakers.

The details include the cause of this anomaly and satisfactory

corrective action for it. A copy of the Test Program Summary page
of the Wyle Report and a copy of page 9 of the Gould Seismic
Summary Report are attached.

1

PART 2: Justification is needed for the acceptance of the anomalics
discussed in PART 1.

'

STATUS: This item has been resolved.

RESOLUTION SUMMARY: These justifications are included in the Gould-
Brown Boveri test report mentioned above.

n
'q,)

t
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SPECIFIC ITEM #14 4KV ESSENTIAL SWITCHGEAR

|

|

PART 3: A 4-unit specimen was tested. Justification is needed
for extending to more than 4 units,

i

a. Assure that any additional units do not use common wall.
,

b. Address torsional mode due to multiple units.

STATUS: This item is resolved.
,

RESOLUTION SUMMARY: The attached March 23, 1984 letter from
C. E. Kunkel of BBC Brown Boveri, Inc. resolved both parts of'
Comment #3.

4

PART 4: Some devices' qualifications are not completely documented.

STATUS: This item has been resolved.

! RESOLUTION SUMMARY: All devices are seismically qualified as
indicated in the attached Seismic Evaluation Table and Notes 4.14

<through 4.5.

It should also be noted that the term " certified" in the above
table means that the acceleration levels for the device equals or

[''] exceeds the required acceleration levels for both horizontal and
;

\s_/ vertical directions, and that the device must be able to perform
its intended functions during and following application of the
acceleration levels.,

,

J

j

,

2

.

s
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_ . - _ _ - _ _ . - _ - _ _ _ _ _

REFERENCE: coutD INCORPORATED
COMMENT la Seismic Summary Report

Test No. 42686-2
j Page 14 of 14

\
|

l

SEISMIC SIMULATIONmW Test Report
- .h . REPCRT NO. 42686 ?

; m .t

,

-e WYL.E JC8 NO. 4268' 0?

l. . .g CUSTCMER
,Q 3 P. Q. NO. T-4102?C

~ -n - ,

PAGE 1 CF 200 FAGE REPCRT

CATE Mav 31. 1974
i

SPEC:F1CATICN (S) S** R'fer'FC'S

S Seetten *. 0

1.3 CUSTCMER ITT tmerial Cor;orstien. Switehaear Division

ACCRESS l*'O ''2-4?tcn ???- * 9' i!2 d el-h!2 - 9*"N'vivsni2 tot 30-

2.3 TEST S.TC MEN ?eur Trsrnes ef ? 13M S+.tehe-sr

e_ m w _ e40 4to .te?

13 MANUFACTURER ~~'---Pfit
'

to SUMMARY

Fou. frames of 5 HK Switchgear. hereisafter called the specimen. was subjected
to a Seismic Simulation Test Program as required by the ITI Imperial Corporation
Purchase Order Number J.31027C and Wyle Laboratories' Seismic Test Procedure
540/1761/IS. Revision A. for Class II Iquipment for ITI Imperial Corporation
Switchgear Oivisica.

It was demonstrated that the specimen possessed sufficient integrity to withstand,
without compromise of strseture. the prescribed simulated seismic enviscomsec.

The electrical =enitort=g revealed chatter present on certain relays.. The results

are su=marized is Tables I and II. and the recorded data were furnished to the
customer for his evaluation.

Ala. Profes sional Isg. p gy 3=,c4,g p,g ,,,,__,

a s ee ms4== 1 ,, I.icense No. 7112cowerv op waaiscs I

vmia-- w. te th-cok ROJ. ENGINEIR . .e

. . .
. , , , , , . . . SM ,,,.

,._,~..: _. . , .

. ..

WYL.E Q. A. u -. .

/.c /gnw& _ 3. A. anantzea

suese g g. g -.f ,s.2g*.p . i . '- -
. .e p .... .. g ggEv c. e n . ,, - 4. _ _ m,.mp.csm.os...om s - -

.eusqTsvitLs. ALAsAMA

Figure 4
s

Test Program Su==ary Page Prepared by the Testing
Laboratory for the 5HK-250 Switchgear Test Specimen

q
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Extracted From
REFERENCE: I-T-E Report No. R-09400
RESPONSE la Page 1 of 1

]*

; .

'

.

COMME 2rFS & CONCLUS50tfS.

1 "A"

D.O. 960-4107-102
SHK Switchgear

! Multiple Frequency Test, Curve A
MC 13 & 14 |

Westinghouse Type COV-8 voltage controlled overcurrent Relays-
(Catalog # 1876244)

Struthers-Dunn Auxiliary Relay (Catalog # 219BBXP)

Monitor circuit MC13 was connected to monitor the normally
closed contact of the Struthers-Dunn auxiliary relay (#219BBXP),
and monitor circuit MC14 was connected to monitor the normally
open contact.. The monitoring circuitry consisted of both the
oscillogram and the chatter detector.

The auxiliary relay was controlled by three (3) westinghouse
Type Cov-8 relays (#1876244), device 51V. In other words, when
the output contacts of the COV relay closed, the auxiliary relay
would pick up.

The oscillogram and chatter detector showed indications of aux-
iliary relay contact bounce during full SSE. side to side and
vertical, and front to back and vertical, multiple frequency,

3 curve A, tests. The bounce always occurred in electrical con-
i dition "C", the condition during which the COV relays and,
I hence the auxiliary relay, were operated.
1

; The auxiliary relay contact bounce indicatiions are believed to
be the result of the Cov contacts bouncing open. This bouncing>

of the COV contacts occurred supposedly because the auxiliary
relay operating coil did not draw sufficient current to operate
the target and seal-in element of.the COV relay. The following
points lend support to this supposition.'

a. When one of the COV relays was disconnected from the,

e

auxiliary relay and reconnected to an appropriatelyi sized loading resistor, the output contacts of the-
Cov relay no longer bounced and the target operated*

No ta' get occurred with the COV relaysproperly. r

I
connected to'the' auxiliary relay.,

b. The auxiliary relay contacts did not bounce in the
de-energized state, i.e. during electrical conditions
"A" and "B" such a -relay is more susceptible to
bounce in the de-energized state than in the energized
state. Hence, it is reasoned that the. auxiliary re-
lay contacts themselves did not bounce during elec-
trical condition "C? when the relay was energized.

R-09400
Sheet 21 og 22

T

i
i
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GOULD INCORPORATED'
REFERENCE: Seismic Su= nary Report
COMMENT lb Test No. 42686-1

.

Page 14 of 14| N
1

% -

\

SEISMIC SIMULATIONj Test Report
' '

*
4 ~~**"

REPCRT NQ. ^2%*6 12 '
\.

'
.

I
WYtX JC8 NO. 42 6'4 a ?, ,_

- '
; CUSTCM G- .*

P. O. NO. 7 81027C
" 'E

PAGE 1 CF 215 PAGE REPCRT

CATE '^-* '" ?c'A '
I

i g
SPECIFICATICN (S) S** R eferences '

. -

s- % -4. 7. 0

2 CUSTCMER '*"'---**?'*-?---'+4cf'- **4t-h-ir O!'''i-n "
-

ACCRESS 1 * M 5'' - " * a *---* V'"'d'''' "---'''?-*-'" 1'I20,

,

23 TEST SPEC: MEN ' u? '-i-- es cf Low Volta re Switchrear.

!

9. O. %. c60 4107.101

3D MANUFACTURER "*" Y--'e?ial

AD SUMMARY

Four frames of LowVoltage Switchgear, hereinafter called the specimen was sub.- '

jected to s. Seismic Simulation Test Program as required by the ITE Imperial Corp-
oration Purchase Order Number J-81027C and Wyle Laboratories' Seismic Test'
Procedure 540/1761/ES, Revision A, for Class II Equipment for ITE ImperialCorporation Switchgear Division.

It wss demonstrated that the specimen possessed sufficient integrity to withstand,
without compromise of st.ucture, the prescribed simulated seismic environment.
However, minor problems with the circuit breakers were encountered during seis-mic simulation. These problems are described in paragraph 6.2 and paragraph

,

6.3.Z. *

.

The electrical monitoring revealed chatter present on certain relays. The results
are presented in Tables I and II, and the recorded data were furnished to the *

customer for his evaluation. *

Astars on atasanan ProfessM M.
causerv op naaoisose | * License No. 7112

e...a t o ss re ee.,

'#811!m W. 22elbreek P ENG NEER P.%..-.w...,,,,,,, H. s .

.
.

.
. ..- .=

WYLE Q. A. g. .
*

_ . .. B. R. '5hadrick
'""c"'"*Q-~~ ~r- T ~'.f."M:'Rc-,

- y.. e . . . . " WYLE UU3CRATCRES,' [/h, . seltMT1pte $sRvtC33 aNo sysTths GAcup
n., .

t. NM MenasA
.

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

.

Figure 4 .
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Test Program S m ry Page Prepared by the Testing
Lsboratory for the K-Line Switchgear Test Specinen
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REFERENCE:
GOULD INCORPORATED

RESPONSE lb
- Seismic Su= mary Report

[- Test No. 42686-1
\ Page 9 of 14

(

4.0 Test Results (Continued)

4.2 Test Axis No.'2 (Side-to-Side / Vertical) (Continued')

4.2.2 Multi-Frequency Tests

There were a total of fourteen (14) random multifrequency j
I(RMF) tests performed to obtain the seventeen (17) random .mul-

t,1-frequency qualification tests described in paragraph 3.2.3.

The test specimen successfully withstood all fourteen (14) of
the random multi-frequency tests. There was no structural
degradation of the switchgear framework, nor any malfunction-
ing of the power circuit breakers, in either the static or dy-
namic modes of operation.

At the completion of the random multi-frequency tests in this
test axis, and at interim points throughout the testing se-
quence, the power circuit breakers were checked for dynamic
operation; the results of which indicated no loss or impair-
ment of device function.

O. 4.2.3.1 Sine Dwell at Resonance
A

On two successive sine dwells, (at 23 Hz and at 30
H:), the two type K2000 circuit breakers failed to
close when electrically signaled. A post-test analy-
sis of the K2000 breakers identified the cause of this,
malfunction as an inadvertent engagement of the slow
close mechanism such that when electrically signaled
for a normal close function, the breakers went into
a slow close mode of operation. This problem has

. been alleviated by the addition of a bias spring
attached to the slow close pin of type K2000 circuit
breakers. -.

,

i

4.2.3.2 Curve 3

The test specimen successfully withstood the eighteen
(18) single frequency dwell tests described in para-
graph 3.2.4.2. There was no structural degradation |
of the switchgear framework, nor any malfunctioning
of the power circuit breakers in either the static
or dynamic modes.
.

('~')y .

x_- s_



- s

Brown Boveri
' Switchgear Products Division BBC Brown Boved,Inc.
(/ Rte.309 & Norristown Road

Spring House. PA 19477
Phone:(215) 628 7400

March 23, 1984

Ted Moleff
Duke Power Company
P. O. Box 33189
Charlotte, N.C. 28242

Dear Ted,

As we discussed, the questions raised about HK switchgear are not difficult
to resolve.

iae first issue, regarding construction, can be resolved by inspection. The
side sheets of the equipment are formed to provide the structural support

; thus there is a double side sheet at each bolted interface.

The second area of concern is the equivalency of a 4 unit test sample to a,

longer lineup installed at the station. In power switchgear, with a height-
to-depth ratio well below 2 providing good front-to-back stability and the
effect of interframe bolting in providing substantial damping in interframe
force transmission, there has been little controversy about long lineup
" snaking" or beam-type amplification effects until recently. In response to
recent concerns we have conducted comparison tests between a four frame and
twenty two frame lineup and have extensive results documented by an indepen-
dent laboratory, which verify that no amplification due to long lineups will
occur.

Our documentation reference for this issue is proprietary test report no.
46387-1 and can be audited with proper arrangement through our Sales Offico.

~

_ sN ;I
. E. el, Manager

Product Analysis & Qualification

CEK/jm

cc: J. W. Detwiler
W. D. Wagner

s

_
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SEISMIC. EVALUATION TABLE SEISMIC CERTIFICATION REPORT $
of C-BB Report No. 33-50465 Si

Class lE Resale Components Page 18 of 30 ''

Component Documentation CommentsReference Reqd.R2f, Component Type-(Manufacturer) AvailAccelerorneters Accel. Test ReportPc. Description Catalog Number Accel. Certification Cert. L

No. No. - Dir. ZPAF Level Reference No. Notestoy,j

1 Power 511K-250 (IL) 0.55V Test Program No. 0.8V
Circuit Br'eaker C35221-777-03 - - 0 . 8 311 42686-2 1.7H Certified 4.1

'2 No Entry - - - - - - - -

EF (IA) 0.55V Test Program No. 1.5V,, _

3 Circuit Breaker EF 2-B070 0 . 8 311 42686-1 1.5H Certified 4.2
_ _ _ _

(IS) 0.55V Test Program No. 0.SV
0 . 8 311 C84 AC Voltmeter S73105320 - -

__4 6f6-2 1 . 71 4.2
Voltmeter C77.(IS) 0.55V Teat Program 0.8V

5' Sultch- 3001-6EE2-3002 - -- 0.831g 42686-2 1 . 7 11 Certified ~4.2

C77 (IS) 0.55V Test Program No. 0.8V0.83H6 Control Switch 1001-1CC1-0002 '- - 42686-2 1.7H Certi fied 4.2

o|5 Test; Program No. 0.8VIndicating ET-16 (CE)
7 Light Oll6B6708C3D

- -

42686-2 1.711 Certified 4*2

Indicating ET-16 (CE) - - 0.55V Test Program No. 0.8V
. 8- Light Oll6B6708C3g 0 . 8 311 42686-2 1 . 7 11 Certified 4.2I

0.55V
. FT-1 (WE)'9' Test Switch 129A St0C01

- - 0.83H Test Program No. 0.8V
Certified 4.242686-2 1 _ 7 11

0.55V '

FT-1 (WE) - - " Test Program 0.8V10 Test Switch- 129A 514 C01 42686-2 1 . 71i Certified 4.2*

0.55VFT-1 (WE) - - Test Program No. 0.8V
11 Test Switch 129A 501 C01 0 . 8 311 42686-2 1 . 7 11 Certified 4.2

*12 No Entry .- - - - - - - - |,

_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - -- -
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SEISMIC EVALUATION TABLE SEISMIC CERTIFICATION REPORT
of G-BB Report No. 33-50465

Class lE Resale Components Page 19 of 30
.

Component Docuaientation CommentsRef. Component Type-(Hanu fac.. 'r) Reference Reqd. g 13Accelerorneters Accel. Test ReportPc. Description Catalog Number Accel. Certification Cert.
No. No. - Dir. ZPAF Level Reference No. Notestoyet

PK-2 (CE) 0.55V Test Prograar No. 1.2V
4*213 Test slock. 6422120G3, - - 0.83H 42686-3 1 . 9 11 Certified

. PK-2 (GE) 0.55V Test Program No. 1.2V'

14 . Test Block 6422120G4 - - 0. 8 311 42686-3 1 . 9 11 Certified 4.2-
.SJK (SC)- 0.55V Test Program No. 0.8V

15 ' Test Block 20K04S3 - - 0 . 8 311 42686-2 1.7H Certified 4.2
SJK (SC) 0.55V Test Program No. 0.8V

16 Test Block ~ SBK-43 - - 0.83H 42686-2- 1 . 7 11 Certified 4.2
*

D4B3F (WE) 0.55V Test Program No. 0.8V0.83H17 Warthour Meter 246C715G17 - - 42686-2 1.7H Certified 4.2
: Volt. Cont. COV-8 (WE) .0.55V Test Program No. 0.8V

18 Overcurr. Relay 1876244 -

0. 8 311 42686-2 1 . 711 Certified 4.22
-

. . SA-1 (ko) 0.55V Test Program No. 0.8V
19- Differential. 2908225A10 - -

0. 8 311 42686-2 1 . 7 11 Certified 4.2
- Current MCS-25 (IL) 0~.55V Test Program No. 0.8V

20 Trans forme r 401572 -K2
- -

0.83I1 42686-2 1.7H Certified. 4.2
Current MCS-25 (IL) 0.55V Test Program No. 0.8V~ 21 - Transformer 401572-K3

_

0 . 8 311 42686-2 1.7H Certi fied 4 2_ _ _

_

_, m
Current MCS-25 (IL)

22 Transforme r 401572-K4 - - 0.55V Test Program No. 0.8V
0. 8 311 42686-2 1 . 7 11 Certified 4.2

Current MCS-25 (IL) 0.55V Test Program No. 0.8V23 Trans former 401572-K6
_ _

0 . 8 311 42686-2 1.7H Certified 4.2
MC-5 (IL) 0.55V Test Program No. 0.8V24 Trans forme r 401437-K9

_ _

0 . 8 311 42686-2 1 . 7 11 Certi fied 4.2
-

.f
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SEISHIC EVALUATION TABLE SEISHIC CERTIFICATION REPORT
of G-BB Report No. 33-50465

Class 1E Resale Components Page 20 of 30

. e,

Component Documentation CommentsReference Reqd.Raf. ' Component Type-(Hanufacturer) ggAccelerorneters Accel. Test Report Accel. CertificationPc. Description Catalog Number Cert.
No. No. - Dir. ZPAF Level Reference No. Notest,ygg

CS (IR) 0.55V Test Program No. 0.8V
25 Cround Sensor 302LO21

- -

0 . 8 311 42686-2 1 . 711 Certified 4.2
Potential 'JVM-3 (CE) 0.55V Test Program No. 0.8V

26 Trans forme r 643X88-
- - 0 . 8 311 42686-2 1 . 7 11 Certified 4.2

0.55V
P. T. 'EJ-l (CE)

27 Primary Fuse 9F60BBD002
- - 0 . 8 311

Test Program No. 0.8V
142686-2 1 . 7 11 Certified 4.2

IR (W Bell) 0.55V Test Program No. 0.8V
28 AMP Transducer IR 210lT

_ _

0 . 8 311 42686-2 1 . 7 11 Certified 4.2 -

29 NO ENTRY - - - - - - - -

LOR (ES) g,55y Test Program No. 0.8V
30, Lockout Relay 7803D

- -

o,g3n 42686-2 1.7y certified 4.2

ADJ (IS) 0.55V Test Report No. 3.5V
31 Resistor 279055-C61

- -

0 . 8 311 R-09161-CI 3 . 5 11 Certified 4.3

.. . ZWH (SC) - - 0.55V Test Program No. 1.5V
32 Terminal Block ZWM-25008 0 . 8 311 42686-1 1 . 5 11 Certified 4.2

0.55VOve rcurrent CR-5 (IR) - -

0 . 8 311 Test Program No. 0.8V 4.233 Relay ' (GRD) 202D6141UL _S2686-2 1 . 7 11 Certified

Overcurrent 51D (IR) - - 0.55V Test Program No. 0.8V
34 Relay (CRD) 223S6140 0 . 8 311 42686-2 1 . 7 11 Ce rt i fied 4.2

Overcurren t 51Y (IR)
35 Relay 223T2340

_ _ 0.55V Test Program No. 1.2V
0 . 8 311 42686 3 1 . 9 11 Certified 4.2 .

0.55VOvercurrent sly (IR) - - Test Program No. 1.2V
'36 Relay 223T2341 0 . 8 311 42686-3 1 . 9 11 Certified 4.2

i

.f
'

__ --
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SEISMIC EVALUATION TABLE SEISMIC CERTIFICATION REPORT
of C-BB Report No. 33-50465

Class IE Resale Components Page 21 of 30

. ,

Component Docupentation Comments
Reference Reqd.Raf. Component- Type-(Hanufacturer) AvailAccelemneters Accel. Test Report Accel. Certification Cert.Pc. Description Catalog Number

No. No. - Dir. ZPAF Level Reference No. Notestoy,y

Overcurrent SIL (IR)
37. Relay. 223T5541

_ - 0.55V Test' Program No. 0.8V
d. alii 42686-2 1 . 7 11 Certified 4.2

'Overcurrent SIL (IR)
38 Relay 223T5341

_ _ O.55V Test Program No. 0.8V
0 . 8 311 42686-2 1 . 7 11 Certified 4.2
0.55V Test Program No. 1.2Vovercurrent 50 (IR)

- - 0.83H 42686-3 1 . 9 11 Certified 4.239 Relav 218T0641 .

g '

SAM (CE) 8-V 501 1.80V C.E. Letter 4.0V
40 Timing Relay- 12SAHllA21A-S 1 0 - 11 SRS 2. 50il dated 10/28/77 4.OH Certified 4.5

Sync.. Check IJS (CE) 0.55V Test Program No. 2.8V
41 Relay.. 12IJSS2 CIA-S - -

0 . 8 311 44079-1 2 . 0 11 Certiffed 4.2

42- No Entry - - - - . - _ _

43- No. Entry - -. - - - - - -

,

44: No Entry - - - - - - - -

.
45' No Entry. - - - - - - - -

46 No Entry - - - - - - - -

-47 No Entry '- - - - - - - -

48' No Entry - - - - - - - -

I
_ _ _ _ _ _ - - - -_
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SEISMIC CERTIFICATION REPORT

N_, G-BB Report No. 33-50465
Page 22 of 30

4.0 Certification Notes for Class lE Components

4.1 The power circuit breaker requiring certification is installed in
the basic 5HK-250 switchboard in the standard manner and location
for which it was designed and is seismically equivalent to a power
circuit breaker similarly installed and located in the referenced
switchgear test program. The Available Acceleration Levels shown
are the test inputs to the base of the switchgear test specimen.

4.2 The component to be certified is installed in a similar manner and
location as a seismically equivalent iten included in the referenced
switchgear test program. The Available Acceleration Levels shown
are the test input levels to the base of the switchgear test specimen.

4.3 The component to be certified is seismically equivalent to a type
tested specimen of the referenced test report. The Available Accel-
eration Levels shown were those present at the test sample while
mounted on a rigid test fixture.

|
4.4 Certification of this relay is based upon manufacturer supplied data.

O\ The referenced Westinghouse letter indicates the applicability of
this data to the relay requiring certification. The Available Accel-
eration Levels shown were those present at the test sample while%

mounted on a rigid test fixture.

4.5 Certification of this relay is based upon manufacturer supplied
info rmation. The referenced G.E. letter indicates the seismic
capability of the relay, (in relation to IEEE P501), and provides
evidence of the equivalency to the particular relay tested. Certi-
fication of the relay is linited to the use of the relay's normally
open contacts,

mu

|

|

i

|
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'O Seismic and Dynamic Qualification Summary of Equipment
V

.

I. Plant Name: Catawba TYPE:

1. Utility: Duke Power Co. PWR: J

2. NSSS: Westinghouse BWR:

3. A/E: N/A Other

II. Component Name: 4160 Volt Essential Switchgear

1. Scope: [ ] NSSS [ ] ] B0P [ ] Other

2. Model Number: SHK Quantity: 2 Switchgear Groups

3. Size or Range: 4160V

4. Vendor: Brown Boveri Electric

5. If the component is a cabinet or panel,- name and model Number of the
devices included: Each group includes fifteen (15) SHK250 air
magnetic circuit breakers. See attached drawings CNM-1312.02-ll, 12
for additional components

O 6. Physical Description:
U

a. Appearance: Switchgear

b. Dimensions: 80"H x 56"D X 39'-0"L

c. Weight: 20,000 lbs. (estimated)

7. Location: Building: Auxiliary-

Elevation: 560 (1ETB) 577 (1 ETA)

8. Field Mounting Conditions [ ] Bolt (No. ,) Size )
[ ] Weld (Length )
[ ] ] See attached drawings

CN-1214-1, CNM-1312.02-ll,12

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

Floor Mounted

10. a. System is which located: EPC

b. Functional Description: Provides switching / tripping for 4KV
Class lE loads

] c. Is the equipment required for [~ ] Hot Standby [ .] Cold Shutdown(V -

[ ] ] Both- [ ] Neither [ ] Other

EL401140/1
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I

;
a

: 11. Pertinent Reference / Design Specifications.for Qualification
Requirements: CNS-1312.02-1 and Revisions 1 and 2

s

.

| a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Input e. Qualified Life i

4

c. Fatigue Considerations

III. Is Equipment Available for Inspection in the Plant:

-

! [ ] ] Yes [ ] No [ ] Partial or limited availability

i

! IV. Equipment Qualification Method:
1

| [ J-] Test [ ] Analysis [ ] Combination of Test and Analysis

! Qualification Report *: 33-50465, -Seismic Certification Report-(Addendum II)

(No., Title and Date): for Class 1E Electrical Equipment, September 1981

Company that Prepared Report: Gould-Brown Boveri
;

i Company that Reviewed Report: Duke Power Company
I

j' Where Report is filed or available: Duke drawing file No. CNM-1312.02-66

i

j Applicable Codes And/0r Standards: IEEE 323-1971, IEEE 344-1971-

V. Vibration Input:

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

b. [ ] Hydrodynamic only

c. [
4

, ]_ Vibration from normal operation .

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

2. Method of-Combining RRS:
,

!
[_ ] Absolute Sum [- .].SRSS' [J'] 'N/A

[ :(other, specify).

L .

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

; 3.
~

L

NOTE:
. ..

"If more than .one -report complete items ~IV thru VII for each report
;[ **If other than RRS is used, describe method.--
i. 2o '

EL401140/2 ;
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1
i

['} 4. Damping Corresponding to RRS: OBE 1% SSE 1%
\/

5. Required Acceleration in Each Direct:
.

[ ] ] ZPA [ ] Other
(specify)

OBE S/S = .19 F/B = .19 V= .095
'

SSE S/S = .36 F/B = .36 V= .1781

6. Were fatigue effects considered:

[ ] Yes [ J-] No

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

VI. If Qualification by Test, then Complete:

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

{v'')
[ ]

2. [ ] Single Axis [ ] Multi-Frequency
[ ] ] Independent Axis [ ] In phase' motions

3. Number of Qualifications Tests:

9 F/B . 6 F/B
OBE 8 S/S SSE 6 S/S Other

(specify)

4. Frequency Range: .5 to 50 Hz

5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):
See Gould Seismic Summary Report Test No. 42686-2, pages 7 through_10

S/S = F/B = V=

6. Method of Determining Natural Frequencies
l '

[ ] ] Lab Test [ ] In-Situ Test [ ] Analysis

7. TRS enveloping RRS_using Multi-Frequency Test

[ J ] Yes (Attach TRS & RR$ graphs)

A [ ] No
U.

.

EL401140/3
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1

t

] 8. Maximum Input g Level Test: See attachment for Q-VI.7

|OBE S/S.= F/B = V='

'

i

:- SSE S/S = F/B = V=
:|
; 9. ' Laboratory Mounting:
:

| A. [ ] ] Bolt (No. , Size )

[ ] Weld (Length ) [ ]
j B. Orientation'and Fixturing: Simulated actual in-service

installation

10. Functional Operability verified:

| [ ] ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: N/A

4

1

12. Other. tests performed (such as aging or fragility test, including
~

results):'

! N/A

J 13. Failure Modes (If appropriate N/A )
:'

14. Margins Available: [ ] Input Spectrum [ ] Fragility N/A,

-VII. If Qualification by Analysis, then complete:
. .

1. Method of Analysis:

| [ ] Static Analysis. [ ] Equivalent Static Analysis

; [ .] Oynamic Analysis: [ ] Time-History [ ] Response Spectrum

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

S/S = F/B = - 'V =

3. Model Type: [ -] 30 .[ ] 20- -[ ] 10
l'

.[ _ ] Finite Element- [ ] Beam-

;

[- ] Closed Form Solution .[ -]'Other

O
EL401140/4-
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:

4. [ ] Computer Codes:

Frequency Range anu o. of modes

[ ] Hand Calculations

5. Method of Combining Dynamic Responses from Seismic and Other
Dynamic Loads:

[ ] Absolute Sum [ ] SRSS [ ] Other:
(specify)

6. Damping:

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

8. Critical Structural Elements:

Governing Load
or Response Seismic. Total Stress

A. Identification Location Combination Stress Stress Allowable

r
B. Maximum Critical Maximum Allowable Deflection

Deflection Location to Assure Functional Operability

9. Failure Modes:

10. Margins Available: [ ] Input Spectrum [ ] Stress or Deflection

O
EL401140/5
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SEISMIC CERTIFICATION REPORTTest Program No. 42686-2
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I Spectrum Reference Source; SEISMIC CERTIFICATION REPORT
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| 1. Show all equipment elevations
e
f

j. 2. Show all_ seismic qualification documentation
.
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! RESOLUTION SUMMARY: Table 1 represents. the revision to the .SQRT form
1 and lists the documents required to show seismic qualification of the-
: . Catawba.MCC's.
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, , O Seismic and Dynamic Qualification Summary of Equipment1

; I. Plant Name: Catawba TYPE:
i ;

| 1.
1

. Utility: Duke Power Co. PWR: J

| 2. NSSS: Westinghouse BWR:
'

3. A/E: N/A Other

II. Component Name: 600 Volt Essential Motor Control Centers

1. Scope: [ ] NSSS [ /] B0P [ ] Other-
:

| 2. Model Number: 1035U Quantity:
i

! 3. Size or Range: N/A
J
!

4. Vendor: Nelson Electric
i 5. If the component is a cabinet or panel, name and model Number of the

devices included: 1035 U Class,

i. For MCC#1EMXA, a typical MCC, see attached Bill of Material
! CNM-1314.01-0084 and One Line List CNLT-1752-01.01

~

6. Physical Description:

I a. Appearance: CABINETS. 'See Attached 0/L'Dwo. CNM-1314.01-47
i

: b. Dimensions: 91 "Hx24'Wx20"D per Vertical Structure
.

j c. Weight: * 810# per Vertical' Structure-
,

; 7. Location: Building: Auxiliary Building;

r
: -Elevation: 560, 577, 594
,

8. Field Mounting Conditions [ ] Bolt (No. ,) Size )
[' -] Weld _(Length ' )

j [ J.] see attached Dwa.- CN1214-l'

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

Floor

10. a. System is which located: EPE,

;- ' b. Functional Description: Provides power to 600VAC Class 1E loads.

1

Is the equipment required for [- ']' Hot Standby'.[ . :] Cold Shutdown' c.
-

' [-[]Both [ -] Neither- ' [ ] Other- "]
, -

EL40114P/1- ~ wzi
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,

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

,

'
Specification CNS-1314.01-1, 11-12-74

;- a. Seismic Input d. Service Conditions.

b. Hydrodynamic Load Input e. Qualified Life

j c. Fatigue Considerations '

'

III. Is Equipment Available for Inspection in the Plant:
,

| [ ] ] Yes [ ] No [ ] Partial or limited availability
:

IV. Equipment Qualification Method:

[ / ] Test [ ] Analysis [ ] Combination of Test and Analysis;

Qualification Report *: See Attached Table'I

(No., Title and Date):
I

Company that Prepared Report: NELSON ELECTRIC (T-1035, 3-20-75)
,

Company that Reviewed Report: DUKE POWER

Where Report is filed or available: 'CNM-1314.01-0242

Applicable Codes And/0r Standards: 'IEEE 344-1971

j V. Vibration Input:

1. Loads considered: a. ['/ ] Seismic'only

b. [ ] Hydrodynamic only'

c. [ ] Vibration from normal. operation-

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

2. Method of Combining RRS:

[ ] Absolute. Sum [ ] SRSS .[]] -N/A
(other, specify)

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

.

NOTE:1-

! "If more than one report' complete . items ~IV -thru VII for each report.
; **If other than RRS is used, describe method.

!o
,

i-
[ EL40114P/2'.
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4. Damping Corresponding to RRS: OBE 1% SSE 1%,

5. Required Acceleration in Each Direct:

[ / ] ZPA [ ] Other
(specify)

OBE S/S = .19 F/B = .19 V= .095
.,

SSE S/S = .36 F/B = .36 V= .178 _ _

6. Were fatigue effects considered:

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

i

VI. If Qualification by Test, then Complete:

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

O ' '
2. [ ] Single Axis [ / ] Multi-Frequency

[ ] Independent Axis [ ] In phase motions

'. Number of Qualifications Tests:;

F/8 8 F/3 2
OBE S/S 5 SSE S/S 1 Other

(specify)

4. Frequency Range: 1.25 to 40 HZ

5. Natural Frequencies in Each Direction (Side / Side, Front /Back,~. Vertical):
See.5AA Report No. SAA-78-0105 page 4.0-
S/S = 9,33 F/8 = 15' V= N/A

6. Method of Determining Natural Frequenciesj

[ ] ] Lab Test [ ] In-Situ Test [ ] Analysis

7. .TRS enveloping RRS using Multi-Frequency Test

[ ] ] Yes (Attach TRS &'RRS graphs)
i

[ ] No

pJ,

EL40114P/3
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8. Maximum Input g Level Test: See graphs

OBE S/S = F/B = V=

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

9. Laboratory Mounting:

A. [ J ] Bolt (No. , Size )

[ ] Weld (Length ) [ ]
B. Orientation and Fixturing: Simulated actual in-service installation

10. Functional Operability verified:

[ ] ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: N/A

,

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

N/A

O 13. Failure Modes (If appropriate N/A )

14. Margins Available: [ ] Input Spectrum [ ] Fragility N/A

VII. If Qualification by Analysis, then complete:

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. Model Type: [ ] 3D [ ] 2D [: ] 1D

[ ] Finite Element [ ] Beam

[ ] Closed Form Solution [' '] Other

EL40114P/4
,
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II 4. [ ] Computer Codes:

{ Frequency Range and No. of modes

[ ] Hand Calculations

i 5. Method of Combining Dynamic Responses from Seismic and Other
Dynamic Loads:.,

!

| [ ] Absolute Sum [ ] SRSS [ ] Other:
(specify)

1

!

j- 6. Damping:
:

OBE SSE Basis for the damping used:

| 7. Support Considerations in the model:
J

8. Critical Structural Elements:

Governing Load,

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

i
1
i

B. Maximum Critical Maximum Allowable Deflection<

] Deflection Location to Assure Functional Operability

9. Failure Modes:

10. Margins Available: [ ] Input Spectrum [ ] Stress or Deflection

i

J

!

I

,

1 a

.

i .
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TABLE l

SEISMIC QUALIFICATION DOCUMENTATION

FOR 600 VAC MOTOR CONTROL CENTERS

_
TYPE OF UNIT TEST PLAN (S) DUKE FILE t1 UMBER QUAL. ELEV. WYLE T.R DUKE SPEC. NO.

CIRClilTS BREAKERS

150A FDR (1/2X) _

73-10-09, 8-27-74 MCM-1314.01-248 MC 784 53776 MCS-1314.01, 8-8-73
150A FDR (1X) w/ Aux. 74-05-23, 10-21-74 (Nelson Electric CAT 611 (Rev.A 6-14-74) "

150A Dual FDR 78-0715, 7-15-78 T-1035-31 53376A'' " "

150A Main w/ Aux & KKI 3-20-75) (Addendum 1
" " "

225A Main & FDR to Rev. A" " " "

400 & 600A FDR . 2-5-75)
" " " "

400, 600, & 800A Main " " " " "

600 A. Main w/ Aux. Sw. _ _ _ _ _"_ _ _ _ ___________ ______ _______. _______________

" " " "

..-___________

250A Main w/ Aux. Sw. 78-0106, 1-6-78 CNM-1314.01-242 CAT 611 58281 CNS-1314.01, 11-12-74
A Main (2) LB-(l)KB (Nelson Electric (4-5-78)" " "

800A Main w/ Aux. Sw. - " " " "T-1035.36
11-7-78)

..

NON-REVERSING STARTERS

Sizes 1, 2, 3, 4, & 5- 73-10-09, 8-27-74 MCM-1314.01-248 HC 784 53776 and MCS-1314.01, 8-8-73
Size 2 w/ side Mtd. Int'1k 74-05-23, 10-21-74 CAT 611 53776A" "

78-0715, 7-15-78
__.__________ __________ .__________ ______ _______- _______________

. Sizes 1, 2,.3, 4,-& 5 witt 78-0106, 1-6-78 CNM-1314.01-242 CAT 600 58281 CNS-1314.01, 11-12-74
FLSHR & EXTRA OL

i
l

|
,
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TABLE 1

SEISMIC QUALIFICATION DCCUMENTATION

FOR 600 VAC, MOTOR CONTROL CENTERS

TYPE OF UNIT' TEST PLAN (S) DUKE FILE NUMBER QUAL. ELEV. WYLE T.R DUKE SPEC. NO.

REVERSING STARTERS

Size 1 & 2 73-10-09, 8-27-74- .MCM-1314.01-248 MC 784 53776 and MCS-1314.01, 8-8-73
'74-05-23, 10-21-74 CAT-611 53776A

78-0715, 7-15-78

_.____________ __________ ___________ ______ _______ _______________

Size 1 &-2 with FLSHR 78-0106, 1-6-78 CNM-1314.01-242 CAT 600 58281 CNS-1314.01, 11-12-74

' CONTACTORS'

. Size 2 73-10-09,-8-27-74 ' HCM-1314.01 -248 MC 784 53776 'MCS-1314.01, 8-8-73
Size 2-2P 74-05-23, 10-21-74 CAT 611 53776A

78-0715, 7-15-78
_____________ __________ _________- ______ _______ _______________

Size 1, 3, & 4 78-0106, 1-6-78 CNM-1314.01-242 CAT 600 58281 CNS-1314.01, 11-12-74

t-

.m6- - w -- , + - - .,



-

p ,

! k k (,,_v y

.,

!

MCGUIRE 8 CATAWBA AUX BLDG N-S 8 E-W OBE
'

COMPOSITE RESPONSE SPECTRA, DAMPING = 0.010
MCGUIRE ELEV. 750+00 (AND BELOW), CATAWBA ELEV. 577+00(AND BELOW)

IAO

CATAl!BA flVCLEAR STAT 10fl
CNS-1108.00-00-0002

1.20 - - Figure flo. L- 2._._

o

E
I .O O - - --

tiOTES:
1. Results are for OBE.

z 2. Curves indicate design
9 0.80 - - - - - envelopes
N
5

'
3. See Section 6.0 for

additional information
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LIST NUMBER 2C
DUKE POWER COMPANY OA CONDITION I PAGE COICATAWHA NilCLEAR STATION

ELECTRICAL ONE-LINE LIST 1/03/84
CNLT-1752-OI.OI

IEMXA

CONSISTING OF PAGES 1- 7
ONE-LINE LIST NO. REV TOTAL

DRAWN / CilECK ED/ APPROVED /NO. COMPTS THE FOLLOWING COMPARTMENTS CONTAIN REVISIONS DATE DATC DATECHLT-1752-OI.Ol 16 2 FOIC RO70 [. O'-

1/03/84 //05/W ' /f -fCNLT-1752-OI.OI 15 2 RO4B RO50 DCP JEH DMC
12/23/83 12/29/83 12/29/83CNLT-1752-OI.OI 14 1 RO2B CWW LSW DMC
G/22/83 G/22/83 G/22/03

ORIGINAL ISSUE
ONE-LINE LIST NO. REV DRAWN DATE CHECKED DATE INSP DATE APPR DATE

.

NO.

CNLT-1752-OI.Ol 00 RCO G/13/80 BKA G/13/80 ADH G/13/80 DLP 6/13/00i

8

I 1EMXA
MOTOR CONTROL CENTER
IGOOVAC ESS AUX PWR SYS)

AB BLDG ELEV 577+00 COORD LOC FF-54
,

NOTES
j

A CHANGES MADE TO " REFERENCE INFORMATION"
SINCE Tile IAST REVISION WilL lif: IDFNTI-'
FIED fly Ari "s" Sut- T I X . lit.8 t Ht:t4CL l ilF O R -

{ ]|{ k,Ja''% , | 1 f )**$ - - - - - - - . . . , < MATIOta ON lilE COVI IElli L T , IiST PB iSi

\ lDEta TIF110 AS: 101111'l18 lai I i II E. I dUl 82-
J +- .g - - y q ag ew v c: ,g y,jy ,, g *g | ME NT I OCATinte, 01 til f(At tJOltS AND

- -a r ]I I
?| - % N'

' * ,

' *
,.

'll ) } f,}
.

g, . ** . [ , , ' d' .

SPECIFIC 78014S. Hilll(l'ftt'F ltarOUMATION$
*| P. f j O') 5} I ' Jn'd m 1 ON Tlit. OrlE-1 I NI IISi l u I DI FII II'll D AS:''""' * * j ' j * ,'j, *y .k11 i

** ''
si n F40RMAl. AllD Al ll HilAll Pinfl it SOleHCI:- tills /

COMi' Alt l M1 IJ T , f Ola t i'M1 te i I OCAl lott, DUKEC TT,*.P/H,*. ;*Qpgg DRAWif4GS AND MCC UV HitAY.j

h' .)"'"-'-**'MI U g,j h.. 3* . . m l B NATERIAL RTOlllHED TO IMPi rMENT CilAf40ES
,

.

}f IDENTIF1FD IOR calRHrfil f(I VI Si ON6 b 'E.

3* ISUFFIXfD llY AhllHISKS) A f;f. 10 llEg 3
%

| E= g CBTAINID DY Hi I C HH Al lu Dule l: Bil.L OFA "1 "j
MA TERI Al. DRAWi raO Ntit1DI N Ct311M- 1752-OO.OIs. J

AND/OR SI'l:C II'I C NO f f S AS Hi l l Hf t4CI O.

*]3 j M T 'k C GENERIC fill L OF MATI RI Al MARK Nt fMfil'84[hf'y} T|I4 REI Litf fire S II.%VI: firl f4 Il'OVIDiD ASg I g} i ,,

l Nt:CESSARY I fl illf ill i1%I I S T Ili DS SilOWil ON'

fi Tile ONE-lINI' l. l S i AllD l il Illi SPICIFlc
'- ,' ,d .

s2 h
.j Ja

34 a4 NOTES 1.lSIFD ON |11C COVI t< hill L T . Al Lf. . .. p. a .s
MARK Nt tMill I.S lil iI lti IACI H I (4 Tills MAttt41It
AltE SilOWil Ota IlltAWillO ran f rinM - 1752-OO. OlUNLESS 01111 f(WI SE $1*l~C ll i t D ,

42 TiiE COMPAftINEllT Oft |DitlAl l Y l OCATE D IN
ILMXA I PI tiX A 3 i OHD hilAl i DE l'XCllAtlfif D
WITil illE 1:OMi'AH illl~ tiI 01:1O f flAl I Y l OCAIf DIN II NXI. IPI Mxt i F09C. 'lill? ASSOCI AILD
DOORS SilAl i Al.SO DE l'XCilAtIGl 1).

- - . _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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LIST NUMBER 2C REVISION'16 DUKE POWER COMPANY QA CONOITION 1 PAGE ICATAWBA NUCLEAR STATION
| ELECTRICAL ONC-LINE LIST 1/03/84

CNLT-1752-OI.Ol
IEMXA

.

4

MOTOR CONTROL CENTER I

AB BLDG ELEV 577+00 COORD LOC FF-54NORMAL POWER SOURCE*

BUS 1ELXA ALTERNATE POWER SOURCE
BUS NONECOMPT 4C MOTOR CTL CTR ONE-LINE DWG NO. I COMPT NONEMOTOR CTL CTR DUKE BILL OF MAT *L CNBM-1752-OI.01

.

MOTOR CTL CTR WIRE TAB DWG NO. CNWT-1752-Ol.01t ,

HolOR CTL CIR UNDERVOLTAGE RELAY DOI-175C187

!
-------BREAKER------- AUX- ----CABtE--- ONE-LINE DWO NO.2 ' REV: BUS' COMPT SYS S-C:_ TRN BLDO TYPE NEMA TYPE TRIP CATALOO s CONTS SIZE / CLASS VEND WIRING DIAO

,

'

ElEV HP/FLA UNIT SIZE FRANC MAG- TRIP UNIT STR DiaKE WIRING DIAG hNAMEPLATE COORG LRA/KW OL HTR X CONI POS BKR REMARKS !SF KVA .Y-PHASE POLE ELEM FUSE SIZE '

12 IEMXA FOGA ELA NE A AB- CCNTR 3 HFB HFB30GO X8 1-3/C #6CJ 577+00 2.0 15008 AC EMERGENCY P ALJ-372-NC3A-AGO TMLIGHTING CNM 1314.01-0252 D13TRANSF ORMER lELA 30.00 MARK NO 75
12 IEMXA FOSA EPE 1E A IBKRN MC 8000 MC3000FM 2-3/C-SOOMCM

1

C7 3.0 800 HI AnMC800 2AS2B P ALJ-372-NOPA00 INCOMING BREAKER 800 IMFE D FROM CNM 1314.01-0064 R2 I3LOAD CENTER 1ELXA

19 IEMxA F058 EPE 1E A AB FDBKR HFB HFB30GO l-3/C #G' 67 1.0 150 2AS2B P ALJ-372-NHCA LC3 MOTOR CONTROL GO TM.,

CENTER IEMXS CNN. 1314.01-0018 RI3
4

, NONMAL SUPPLY
MARK NO 1,2

12 -lEMXA RO2E EPE IE A CFPTR7 . . 0.500 CONTROL POWER C ALJ-372-NMOF
TMANSFORMER CNN 1314.01-0038 R3

'I 2 IEMMA FO4A EPL IE A AB FDBKR NFS HFB3060 1-3/C eG
'

67' 554+00 33.00 1.O 150-@l FDR A - VITAL INST DD-bG 60 TM - P Al.J-372-NJCA
a CONT SPARE CHOR Cillt 1314.01-0058 Rt3AC POWER PNL 1 EMS 32.92

i

. '12 IEMMA FO4B EPl. 1E A AB FDBKR HFB HFB30GO 1-3/C #G~ ( .7 554+00 33.00 0.5 150 P Al.J-372-NFCA i
>

00 .125V DC VITAL INST D0-56 GO TMa CONTROL BATTERY Cram 1314.01-0017 Rt3CHARGER 1ECA 32.92
12. IEMMA F028 FW IE A AB 7.80 CFVR 1 HFB - HFB3020 X7/X7. 1-3/Cm10 'OF- .524*O 13.00 2445 , 1.5 150 C AI.J-372-tiRI A00 NO PUMP IA . FF-53 80.00 20 TM- SUCTION FRort FWST l.00 Ctan 1314.01-0010 R3' 3VALVE IFW27A

'19.'7EMMA F02C. FW- IE A AB -1.10 CFVR 1 HFB HFB3020 X7/X7 1-3/C#10(7 -550+00 2.10 2425 1.5 150
. TM CNN 1314.01-0010 R3.

C AlJ-372-NRIAOO REFUELING WATER KK-52 10.00 20
.

' LOOP ISOLATION
- 1.00 3VALVE IFWIA

i
._, - -
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LIST NUMBER 2C REVISION 16 DUKE POWER COMPANY QA CONORTION 1 PAGE 2 *

CATAWBA NUCl. EAR STATION
ELECTRICAL. ONE-LINE LIST 1/03/84

CNLT-1752-Ot.OI 3

ICMXA
i

-------BREAKER------- AUX- ----CAnlE--- ONE-LINE DWG NO.REV BUS COMPT. SYS S-CI. TRN BLOG TYPE NEMA TYPE TRIP CATALOG # CONTS SIZE /CIASS VENO WIRING DIAGELEV HP/FlA UNIT' SIZE FRAME MAG- TRIP UNIT STR DUKE WilllNG DI AGNAMEPLATE COORD LRA/KW OL HTR X CONT POS BKR REMARKS5F KVA Y-PIIASE POLE ELEN FUSE SIZE
1R 1EMMA F02D KC IE A A8 0.67 CFVR I HFB HFB3020 X7/X7 1-3/Cs10

t

*
f67 55440 1.84 2424 1.5 15000 RX BLDO DRAIN HOR 90-52 9.52 20 TM C ALJ-372-NRIA

OUTSIDE CONT ISOL 1.00 3 CNN 1314.01-0010 R3VALVE %KC43OA

12 IEMXA F07A KC IE A AB 1.80 CFVR 1 HFB HFB3020 X7/X7 1-3/Cato07 567+7 3.60 2432 1.5 150C1 REACTOR BLDG HH-57 17.00 20 TH
C ALJ-372-NRIA-A

NON-ESS RETURN HDR 1.00 3 CNN 1314.01-0133 ROISOL VALVE %KC3A
.

12 1EMMA F088 KC IE A AB 3.60 CFVR 1 HFB HFB3020 X7/X7 1-3/C#1037 586+5 .
40.00 20 TM
-5.50 2435 1.5 150CI TRN 1A SUP TO RX JJ-55 C ALJ-372-NRIA-A

B5.00 NON-ESS HDR 1.00 3 Ctiti 1314.01-0133 ROiSOL VALVE IKC230A,
14 1EMXA R028 KC IE A AB 1.80 CFVR 1 HFB HFB3020 X7/X7 l-3/C #10

*

12 577+00 3.GO 2432 1.5 15047 TRAIN 1A - OO-5G 17.00 20 TH C AI.J-372-flRI A- A.

MIN. FLOW CONTROL 1.00 3 CriN 1314.01-0133 RO-VALVE 1KCC37A '
<

12 IEMMA R02C KC IE A AB 0.67 CFVR67 567+7 1.84 2424 .
1 HFB HFB3020 X7/X7 1-3/Cs10'

1.5 15001 ' AUX Bl.DG NON-ESS HH-57 9.52 20 TM
C Al.J-372-NRIA-A '

RETURN HEADER - CNN 1311.01-0133 RO I

ISOL VALVE IKCIA .
1.00 3

IR IEMMA RO3A KC 1E A AB O.33 CFVR 1 HFB 'HFB3020 X7/X7 1-3/C#10

-

t
fi7 589+9 0.7G .2415 1.5 15000 ND HX IA COCLING KK-51 4.00 20 TM

C AlJ-372-NRIA
WATER SUPPLY 1.00 3 CteM 1314.01-0010 R3ISOL VALVE 14C56A

IM 1EMMA RO38 KC IE -A A8 0.38 CFVR 1 .HFB HFB3020A7' 567+00 1.40 2422 1.5 150 ~X7/X7 1-3/Cs10
06 NCDT HM CLNG NATER JJ-51 5.10 20 TH

C Al .I-372-t1RI A
RTN OUTSIDE 4,3NT 1.00 3 Clif t 1311.01-0010 R3ISOL VALVE IKC333A

1R IEMMA R03C KC 1E .A AB 0.38 CFVR 1 HFB HFB3020 X7/X7 1-3/Cs10
i

A7- 566+9 1.40 2422 1.5 150 C Al .8-372-NRI A00 NCOT HX COOLING' JJ-50- 5.10 20 TMWATER SUPPLY CONT 1.00 3 Ctart 1314,03-0010 R3
ISOL VALVE IKC320A

19 IEMMA R030 KC IE A AB 0.67 CFVR 1 HFB HFB3020 X7/X7 l-3/cs10
.

.k7 584+9 1.84 ' 2424. 1.5 150't TRN 1A SUP TO AUX HH-55 9.52 20 TM Cr8M 1314.03-0133 RO
s C ALJ-372-NRIA-A

-SLOG NON-ESS HDR 1.00 3ISOL VALVE IKC50A *

la lEMXA FOIA ND TE A. AB 0.67 CFVR 1 HFB HFB3020 X7/X7 l-3/Catote 7 574+4 1.84 2424 1.5 15000 Se HX 1A OUTLET LL-52 9.52 20 TM Clari 1311.01ano10 R3
C AlJ-372-NRIA

TO 5.ETOOWN HX t.00 3ISOL VALVE INO244 _

|

_ . . - _ . . . _ . -



. ._, - - . - - - -

' w.%
-

1./ '

LIST NUMBER 2C REVISION 16 DUKE POWER COMPANY OA CON 0lTION I PAGE 3' 'I.

CATAWBA NUCl. EAR STATION 1/03/84ELECTRICAL OtaE-LINE LIST
CNLT-1752-Ol.OI

IEMXA
t

-------BREAKER------- AUX- - - - - C ARI.E - - - ONE-LINE DWO NO.REV BUS COMPT SYS S-CI.'TRN BLOG TYPE NEMA TYPE TRIP CATALOG e CONTS SIZE /CIASS VEND WIRit40 DIAO IELEV HP/FIA UNIT SIZE FRAME MAG- TRIP UNIT STR DUKE WIRING DIAONAMEPLATE COORD LRA/KW OL HTR X CONT POS BKR RENARKSSF KVA Y-PilASE POLE ELEM FUSE SIZE T
'

12 1EMMA FOlB ND 1E' A AB O.67 CFVR 1 HFB HFB3020 X7/X7 I-3/CalO If7 SS6+O 1.84 2424 1.5 150 C ALJ-372-NRIA00 ND PUMP 1A FF-53 9.52 20 TMMINIFLOW 1.00 CNN 1314.01-0010 R3
1 VALVE INo25A 3

10 1EMXA FolC- ND 1E A AB 3.60 CFVR 1 HFB HFB3020 X7/X7 1-3/Ce10IM.
11 NO TRAIN 1A HOTLEO ' 568+O 5.50s 2435 s 1.5 150 C ALJ-372-NRIA

=

LL-52 10.00 20 TMINJECTION RETURN 1.00 CNN 1314.01-0010 R33ISOL VALVE INO32A -

-12 1EMXA F02A ND IE' A AB 5.40 CFVR 1 HFB HFB3020 X7/X7 1-3/Cs10C7 571*O 7.5000 ND HX 1A OUTLET TO LL-52 59.00
~ 2439 1.5 150 C ALJ-372-NRIA20 TMCENT CHRO PUNPS' 1.00 _ 3 CNt1 1314.01-0010 R3*.

ISOL VALVE IND284
12 lEMXA ROSA MI IE A AB 3.60 CFVR 1 HFB HFB3020 X7/X7 1-3/CsIO i#7.- SGG+9 5.50 2435 1.5 15000 SAFETY INJ PUMPS -JJ-51 40.00 20 TM C AIJ-372-NRIA

Cot.D L EG INJ HOR 1.00 3 CNt1 1311.08-0010 R3iSOL VALVE INIIG2A
49 1EMMA ROSS NI IE A A8 3.60 CFVR 1 HFB HFB3020 X7/X7 1-3/C#10 'iE7 - 570+0 5.50 2435 1.5 15000 SORON INJECTION JJ-52 40.00 20 TM C ALJ-372-NRIA

TANK DISCHARGE 1.00 3 Criti 1314.01-0010 R3 IISOL VALVE 1NISA i

IR IEMXA ROSC MI IE A A8 0.33 -CFVR 1 HFB HFB3020 X7/X7 1-3/C#10
.

#7'' 582+0 0.76 2415 1.5 150 !00 ACCUM N2 SUPPLY HH-52. 4.00 20 TM C A1.J-372-NRIA I
OUTSIDE CONT I SOR. 1.00 Cf4M 1314.01-001O R3. VALVE INl47A 3

I1R IEMXA ROSS NI IE A AB 1.10 CFVR 1 HFB HFB3020 X7/X7 1-3/Cm10 !A7 550*O 2.10 2425 1.5 150 '

C AI.J-372-NRIA00 SAFETY I NJE'CTI ON '00-53 10.00 20 TM
'

PUMP 1A SUCTION 1.00 ' 3 Cf4N 1314.01-0010 R3VALVE 1Nl103A i
,

19''IEMXA RO6C MI 1E A' AB -1.80 CFVR 1 -HFB HFB3020 X7/X7 1-3/C#10 ie7 553+00 3.60 2432 1.5 15008- SAFETY INJ PUMP 1A OG-53 17.00- 20 TM C Al.8-372 NRIACOLD LEG INJ LINE I.00 3
.

Ct4H 1311.01-0080 R3iSOl. VALVE-INIIISA
19' IEMXA R075 MI '1E A A8 1.10 CFvR 1 HFB HFB3020 X7/X7 1-3/CalO(7 - 552+03 2.10 2425' 1.5 150OS SAFETY INJ PUMP 00-53 10.00 20 TM C At:J-372-NRIA *

SUCTION XOVER FROM I.00 3 Ct4N 1314.01-0010 R3- '
NV VALVE IM1332A

,

,17 'IEMXA R07C MI IE - A AS 3.60 CFVR 1 HFB - HFB3020 X7/X7 1-3/C#10

.

P7 - 561*l -
. 40.00 20 TM
5.50 2435 1.5 150 t

00 ~ HOT LES INJ HEADER l.00 3 Ctett 1314.08-0010 R3-
SAFETY INJ PUMP 1A 00-52 C Al.J-372-t4RI A '

ISOL VALVE 1 Mil 2tA -t

_ , , - w ae--- e-
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- ! ' LIST.NUPSER 2C REVISION 16 DUKE POWE'R COMPANY QA CONDITION 1 PAGF 4CATAWBA NLICI. EAR STATION 1/03/84ELECIRICAL OtJF-LINE LIST
CNLt-I7b2-03.01

1[MXA
- ,

f
-------BREAKER------- AUX- ----CABIE--- ONE-LINE DWG HO. '

REV SUS COMPT SYS S-CL TRN BLOG TYPE NFMA TYPE TRIP CATALOG s CONTS SIZE / CLASS VEr.D WIRit4G DIAGELEV HP/FLA UNIT Sl?E FRAT 1E MAG- TRIP UNIT STR OtlKE WIRING DIAGNAMEPLATE COORD LRA/KW OL HTR X CONT POS BKR REMARKSSF KVA Y-PHASE POLE E l.EM FUSE SIZE *

10 1EMMA RO70 NI IE A AS 4.40 CFVR 1 HFB HFB3020 X7/X7 1-3/C#I012 566+10 8.OOs 2441 = 1.5 150 C ALJ-372-NRIA
* '

Il NO HEADER 1A TO NC HH-52 58.00 20 TM CNN 1314.01-0010 R3COLD LEG LOOPS ASS 1.00 3 t
VALVE INI173A

12 TEMXA ROSA. NI 1E- A AB O.67 CFVR 1 HFB HFB3020 X7/X7 l-3/Cato !47 549+08 1.84 2424 1.5 150 C ALJ-372-NRIA06 SAFETY INJECTION ' 00-53 9.52 20 TM Cr4N 1314.01-0010 R3PUNP 1A MINIFLOW 1.00 38 sot VALVE INI1ISA !
,

12 1EMXA ROS8
A7'

~ NI IE A- AB , 0.67 -CFVR 1 HFB HFB3020 X7/X7 1-3/Cato548+00 1.84 2424 1.5 150 C AI.J-372-NRIA
-

OS SAFETY INJ PUMP 18 HH-54 9.52 20 TM Ct4N 8311.01-0010 R3
t

MINIFLOW LINE ISOL 1.00 3VALVE INil44A'

12 IEMXA ROSC NI 1E A UH 0.33 CFVR -1 HFB HFD3020 X7/X7 l-3/C#1047 561+01 0.7G 2415 1.5 150 C AI.8-37?-NRIA06 UHI CHECK VALVE HH-45 4.00 20 TM CilM 1313.01-0010 R3TEST lit'E I Sot. 1.00 3VALVE IN12584
12 IEMMA ROSD' NI IE ~ A AB 12.00 CFVR 2 HFB HFB3030 X7/X7 1-3/C#10f. 7 54G+0 17.50 2448 1.5 150 C ALJ-372-NR2A.06 NO PtetP IA SUCTION FF-53 124.00 30 TM Ct4N 1314.01-0011 R2

.
FROrt CONTAIMMENT 1.00 3SUMP VALVE INI1SSA

iM. IErlXA FOID MS lE- A AB 7.80 CFVR 1 HFB HFB3020 X7/X7 1-3/C#10kt7 533+G' . 13.00 2445 1.5 150 C AI.J-372-NRIA- - 00 - MS PUMP IA SUCTION GG-5G 80.00 20 TM Cf4M 1311.01-0010- R3FROM FWST ISOL 1.00 3VALVE INS 20A .

12- IEMMA FOSA MS 1E A A8 7.80 CFVR' 1 HFB HFB3020 X7/X7 1-3/C#10#7 533+G 13.00 ~ 2445 1.5 150 C Al.I-372-NRIA00 NS PUMP IA SUCTION. FF-5G 80.00 20 TM CNN 1314.0l-0010 R3Fkort CONTAINMENT 1.00 3SUMP VALVE INS 18A-

12 IEMMA FOSA- MS 1E .A . - AB 5.40 CFVR 1 HFB HFB3020 X7/X7 1-3/Cs10P7~ 585+0 7.50 2452 1.5 15000 NO PUMP IA DISCH HH-52 59.00 20 TM
C AlJ-37?-NRIA

~ TO CONT SPRAY HOR 1.00 3 citM 1313.01-0010 R3
| SOL VALVE INS 43A *

,

19 IEMMA RO6A NS 1E ' A A8 1.10 CFVR 1 HFB HFB3020 X7/X7 1-3/Cmtof7 -585+0 2.10 2425 1.5 ' 15000 NS SPRAY HEADER 1A HH-52 10.00 ~ 20 TM
C Al,J-372-NRIA

Cf4M 1314.01-0010 R3CONTAINMENT ISOL 1.00 3VALVE INS 32A
,

19 '1EMMA RO7A NS 1E A AS 1.1067
. 585+0 2.10 - CFVR

1 HFB HtB3020 X7/X7 l-3/cm102425 1.5 150 C AlJ-372-flRIA00 NS SPRAY HEADER 1A HH-51 10.00 20 TM Ct4N 131.I.08-0010 R3' 1CONT Al fete NT I sot. - 1.00 3VALVE INS 29A 1

I
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LIST NUMBER 2C REVISION 16 DUKE POWER COMPANY OA CONOlTION I PAGE 5CATAWOA NUCLEAR STATION
ELECTRICAL. ONE-Lit 4E LIST 1/03/84

CNLT-1752-01.OI
IEMMA

~

REV BUS COMPT SYS S-CL TRN BLDO TYPE NEMA TYPE 1 RIP CATALOG # Cot 4 TS SIZi-:/CI ASS VIt4D WIRit4G DIAG
....... BREAKER------- AUX- ----CAntE--- ONE-LINE DWG NO.ELEV HP/FLA UNIT SIZE FRAME MAG- TRIP UNIT STR DUKE WIRING DIAONAMEPLATE COORO LRA/KW OL HTR X CONT POS BKR REMARKSSF KVA Y-PHASE Pol.E ELEM FUSE SIZE12 IEMXA RotA NV IE A AB O.67 CFVR 1 HFB HFB3020 X7/X 7 1-3/Catoh7 SS3+06 1.84 2424 1.5 15006 CENT CHRO PUMPS JJ-55 9.52 20 TM C ALJ-372-NRIA-ARECIRCutATION ISOL 1.00

4 VALVE It4V2O3A 3 CNN 1314.01-0133 RO

12 IEMXA ROlB NV IE A AB 1.80 CFVR 1 HFB HFB3020 X7/X7 1-3/C*lo67 553+00 3.G0 2432 1.5 15006 CHARGING LINE Hil-52 17.00 20 TM C ALJ-372-NRIA-AOUTSIDE CONT ISOL I 00 Ct4N 1314.01-0133 ROVALVE INV312A 3

12 IEMXA ROlC NV IE A AB O.67 CFVR I ItFB HFB3020 X7/X7 l-3/CalO

.

C7 SGl+1 l.84 2424 1.5 150C&l NC PUMP IB SEAL lill-55 9.52 20 TM C AlJ-372-NRIA-ASUP OUTSIDE CONT 1.00 Clan 1314.01-0131 ROISOL VALVE INVb5A 3

19 1EMXA RO2A NV 1E A AB CFVNR 2 HFB HFB3040 X8 1-3/C sG67 5G0+00 17.60 2453 1.0 150G3 BORIC ACID PP-59 54.00 FH45 40 TN P Al3-372-NS?A-ATRANSFER PUMP 1.25 15.50 3 critt 1314.01-0141 ROMOTOR 1A

12 1EMXA RO4A NV IE A AB 1.10 CFVR 1 HFB HFB3020 X7/X7 1-3/Cs10
e

(17 554+1 2.10 2425 1.5 15000 CENT CHARGING PUMP ltH-53 10.00 20 TM C Al.J-372-NRIASUCTION FROM FWST 1.00
.

VALVE INV252A 3 Ct4M 1314.01-001O R3
- 17 IEMXA RO4B NV IE A Ah O.67 CFVR 1 HFB HFB3020 X7/X7 1-3/Cs1012 557+0 1.84 2424 1.5 150C,7 NC PUMP IC SEAL JJ-51 9.52 20 TM C AlJ-372-NRIA-ASUP CUTSIDE CONT 1.00ISSL VALVE INV66A 3 CNt1 1314.08-0433 RO

19 IEMXA RO4C NV IE A AB O.67 CFVR 1 HFB HFB3020 X7/X7 1-3/Cato.L7 557+0 1.84 2424 1.5 150Cl NC PUMP 10 SEAL JJ-51 9.52 20 TM C Al.J-372-NRIA-A, SUP OUTSIDC CONT 1.00ISCL VALVE INV77A 3 Ct4tl 1314.01-0133 RO

12 IEMXA RO4D NV 1E A AB O.38 CFVR 1 HFB HFB3020 X7/X7 l-3/Cs10L7- 561+1 1.40 2422 1.5 150*LI VCT OUTLET JJ-50 5.10 20 TM C ALJ-37?-NRIA-AISOLATION 1.00
,- VALVE INVISSA 3 Ct4M 1314.01-0133 RO
'

13 1EMXA RO50 NV IE A AB O.67 CFVR 1 HFB HFB3020 X7/X7 1-3/Culo10 561*1 1.84 2424 1.5 150L7 NC PUMP 1A SEAL JJ-51 9.52 20 TM C Al J -372-NRI A- ASUP OUTSIDE CONT 4.00
ISOL VALVE INV44A 3 Creti 1314.01-0133 RO

l' 1EMXA F03B RN 1E A AB O.67 CFVR 1 HFB HFB3020 X7/X7 1-3/Culo('7 589+03 1.84 2424 1.5 ISO06 RN HEADER 1A 00-54 9.52 20 TM C AlJ-372-NRIA-ASUPPLY ISOLATION I.00VALVE 1RNG7A 3 Crati 1314.08-0533 RO
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LIST NUPSER 2C ' REVISION 16 DUKE POWER COMPANY QA CONOITION 1 PAGE 6

*

*

CATAWBA NUCLEAR STAil0N
ELECTRICAL Of4E-LINE LIST 1/03/84

CHLi-1752-01.OI
IEMXA

i
,

REV BUS COMPT LYS S-CL TRN BLDO TYPE NEMA TYPE TRIP CATALOG e CONTS SIZE /CIASS vet 40 WIRitdG OIAG I

..

-------BREAKER---- -- AUM- ----CABIE--- ONE-l.INE DWG No.
.

,

ELEV HP/FLA UNIT SIZE FRAME MAG- TRIP UNIT STR DUKE WIRING DIAG
,

NAMEPLATE COORO LRA/KW OL HTR X CONT POS BKR REMARKS
.'

SF KVA Y-PHASE POLE ELEM FUSE SIZE
IM IEMMA F03C RM IE A AS' O.67 CFVR 1 HFB HFB3020 X7/X7 1-3/Cato !C7 549+3 1.84 2424 1.5 150 C ALJ-372-NRIA-A00 KC HEAT EXCHANGER KK-56 9.52 20 TM| .A INSET ISOLATION 1.00 3 CNN 1314.01-0133 RO

VALVE 1RN287A *

12- 1EMMA F030 . RN 1E A AB 0.13 CFVR 1 HFB
~

HFB3020 X 7/X7 1-3/C #10: _ 07 598*00 0.44 2411 1.5 150 C ALJ-372-NRIA
A

s
' 06 AUX BLD0 FUEL HOLO JJ-55 2.10 20 TM

'

& RAD ARdA SUP HDR' 1.00 3
.

CNM 1314.01-0010 R34 iSOL VALVE IRN839A
, ,

i 12 ~ IErtMA F078 RN IE A A8 0.33 CFVR - 1 HFB HFB3020 X7/X7 1-3/Cato
-

07 585+9 0.7G 2415 1.5 15000 MS HCAT EMCHANGER MM-52 4.00 20 TM
C AlJ-372-NRIAj A l '8L E T ISOLATION 1.00 3 Cteri 1315.08-0010 R3'

VALVE-1RN144A

12 1EMMA F07C RN 1E A AB 0.33 CFVR 1 HFB HFB3020 X7/X7 l-3/C #10 s47- 585+9 0.7G 2415 1.5 150.00 MS HEAT EXCHANGER NN-54 4.00 20 TM C AIJ-372-NRIA i
t A OUTLET ISOLATION l.00 3 Cteri 1311.08-0010 R3A VALVE 1RN145A
!. .

ii 12' IEMMA FOSC RM IE A A8 0.67 -CFVR' 1 HFB HFB3020 M7/X7 1-3/Cs10
r

h7 585*1 1.84 2424 1.5 150 C ALJ-372-NRIA.' 00 NON-ESSENTIAL PP-53 9.52 20 TMSUPPLY HEADER I.00 3 Critt 1311.01-0010 R3ISOL VALVE IRN49A
,

12 1EMMA Rolo RN IE
A7 ' '

'

'A AS 0.67 CFVR I HFB HFB3020 X7/X7 l-3/Colo585+01 1.84 2424 1.5 150- 08 RN SUPPLY PP-54 9.52 20 TM
C AlJ-37?-tiRIAi CROSSOVER-ISOL I.00 - 3 Ciert "111.01-0010 R3

J VALVE 1RN47A
4 10 1EMMA A020 All ' .1E A A8 0.67 : CFVR 1 HFB .HFB3020 X7/X7 1-3/Cs1067 '

.-

- 585 + 9 1.84 2424- 1.5 150 C AL J - 3 7?-N881 A00 NON-ESSENT6AL PP-55 9.52 20 TM Ct4r1 1314.01-0010 N3. RETURN HEADER 1.00 3'ISOL VALVE 1RN51A.
1

- 12 1EMMA F04F TE 1E . A :AB 1.10 CFVR I HFB HFB3020 X7/X 7 1-3/C alo
r

F7 < 530*01 -2.10 2425 1.5 150 C AlJ-372-NRIA-A
'

OS CA PUMP TURS EXH 88-59 10.00 20 TM
*

TO CA PUMP SUMP 1 1.00 3 Criti 1314.01-0133 ROISOL VALVE ITE334 '

.II
. WE 1E 'A A8 0.13 CFVR ~1 HFB HFB3020 X7/X7 1-3/C a10 i

If? '1EMMA F070
603+07 0.36 2411 1.5 150 C Al. 3 -3 7?-t4RI A13 - ANNULUS VENT KK-52 2.60 20 TM Clari 131.s.01-0010 R3OAMPER IAVS-O-4 1.00 3

~19' IEMMA FOSC ,WF 1E A' FP -O.13 CFVR I HFB' HFB3020 X7/X7 1-3/C ato*'
- h7 *.O.44 2411 1.5 150C1 FUEL POOL FILTER - 2.IO 20 -TM Ctart 1313.01-onto R1

C AlJ-377-r:RIA
UNIT IA MINI FLOW 1.00 '3- OUTLET VALVE IVFI A

- = - _ _ . , , - .- - - . - , -- . - , , . _ . _ _ _ _ _ _ _ _-
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. LIST NUPSER 2C REVISION 16 DUKE POWER COM*ANY QA CONDITION l PAGE 7CATAWBA NUCl EAR STA TION
ONE-LINC t.IST 1/03/84

ELEC i tt l CA', a2- O l . O ICNL1-I
I EtiX A

9

REV SUS COP 9PT SYS S-CL TRN BLDO TYPE NEMA TYPE TRlP CATA1.00 # cot 4 T S S121.'/CL ASS VEND WIRit4G DIAG
....... BREAKER------- AUX- -- -- CABL E - - - ONE-LINE DWO NO.

El.EV HP/FlA UNIT SIZE FRANC MAG- TRIP UNIT STR OtlKE WIRitJG DIAGNAMEPLATE COORD LRA/KW OL llTR X cot 4 T POS BKR RLMARKSSF KVA Y-PilASE PCLE EL EM FUSE SIZE
12 1EMMA FOGO VF IE A A8 0.13 CFVR .1 HFB HFB3020 X7/X7 1-3/C #10C7 0.44 2411 1.5 150Cl FUEL POOL FILTER C Al.J-372-NRIA2.10 20 TMUNIT 1A MINI FLOW 1.00 CNPt 1314.01-0010 R3'INl.ET VALVE IVF3A 3

12 1EMXA F04C Wl. IE A AB 10.00 CFVHR 1 HFB HFB3030 X8 1-3/C s10OS -522+00 10.00 2448 1.0 150$7 LIQUID RADWASTE 00-57 54.00 FH40 30 TM C ALJ-372-NSIANO AND NS SUMP 1.15 Ct4M 1314.01-0005 R2FUMP MOTOR IA 3
.

IQ'IEMMA F040 ZZZ IE A
tt7 - FDBKR HFB3100
00 SPARE 100 AMP 0.5 150

FEEDER BREAKER 100 TM At.1-372-NFCA
CisN 1314.01-00l7 RI3'

'12 IEMMA F04E ZZZ IE - A CFVR 2 HFB HFB3050 X7/X7C7 ' . '
00 SPARE SIZE 2 1.5 150

CFVR STARTER to TM Al.J-372-NR2A
. 3 Critt 1314.01-0011 R2
9

12 IEMMA FOSC -ZZZ IE A CFVNR 2 HFB HFB3050 X8OS
G7 SPARE SIZE 2 1.0 150

CFVNR STARTER. 50 TM Al .J - 3 7?- flS ?A
3 Cran 131.t . 01 - n00G R3

Ift IEMMA FOSO ZZZ IE AOS CFVNR 1 .HFS HFB3030 X8
67 SPARE SIZE 1 1.0 150'

CFVNR STARTER 30 lM AlJ-372-NSIA
3 Criti 1314.01-0005 R2

f fl IEMMA FO68 ZZZ -
OS ' IE- A CFVNR 1 HFB HFB3030 X8
E7 SPARE SIZE.1 1.0 150

CFVNPt STARTER 30 TM Al.J-372-t4SI A
3 Crati 1311.01-0005 R2

12. IEMMA FOeO ZZZ IE A- CFVNR I HFB HFB3020 X847
OS SPARE SI2E 1 1.5 150 AlJ-372-PSIACFVMR STARTER 20 TM 20 Critt 1311.01-0021 R23

taull: 42

IS 1EMMA ROSO ZZZ IE A CFVR 1 HFS HFB3020 X7/X7
b{r. SPARE SIZE 1- '1.5 150
l

AlJ-37?-flRIA-A
CFVR STARTER 20 TM Criti 1381.01-0133 RO3
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SPECIFIC ITEM #16 120VAC ESSENTIAL PANEL BOARD TRANSFORMERS-

;

PART 1: Justify the use of low grade mounting in field vs higher:
j grade mounting in qualification.
i-

i

| STATUS: This item is resolved.
'

i
' RESOLUTION SUMMARY: The calculation (File No. CNC-ll39.14-19, " Seismic
Anchorage of Electrical Equipment) shows that a 1/2" 4 A-307 bolt (which

i is the bolt used to anchor the transformer) is quite satisfactory. ;
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Seismic and Dynamic Qualification Summary of Equipment <

| I. Plant Name: Catawba TYPE:

1 1. Utility: Duke Power Co. PWR: !
!

! 2. NSSS: Westinghouse BWR: !

4

; 3. A/E: N/A Other '

f II. Component Name: 120VAC Essential Panelboard Transformers '

1. Scope: [ ] NSSS []] BOP- [ ].0ther "

2. Model Number: N/A Quantity: 3 (Unit 1)
1

3. Size or Range: 15KVA, Single Phase, 600/120V-

4. Vendor: Square 0 (Sorgel)

| 5. If the component is a cabinet or panel, name and model Number of the
i devices included: N/A No devices -included
,

6. Physical Description:

i a. Appearance: Transformer

b. Dimensions: 16"W x 22"D x 31"H,

a

c. Weight: 268 lbs.j

f..

7. Location: Building: Auxiliary Building

Elevation: -560/577/594

; 8. Field Mounting Conditions [ /] Bolt (No. 4' ,)-Size. "O )-
'

[ V )] Weld (Length
- )-

i [ See Attached Drawings
CN-1214-3,CNM-1308.03-1

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

2

Floor mounted u
'

'.
..

10. a. System is which located: EPY-

| b. Functional Description: Provide Power to 120VAC essential
panelboard '!

c. Is the equipment required for:[- '] HotiStandby [ ] Cold Shutdown-
F [-V ]; Bath - [- _-] Neither; [f-]'Other

EL40114N/1
~

't
- <

m. ~

,*- -

'

b

..m_ _ , ,- . . - , ,~, _. . , ,. -i.,. , q'
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11. Pertinent Reference / Design Specifications for Qualification*

Requirements: CNS-1308.03-00-0001, dated 01-02-78

(No Amendments)

h Seismic Input d. Service Conditions

b. Hydrodynamic Load Input e. Qualified Life
c. Fatigue Considerations

III. Is Equipment Available for Inspection in the Plant:

[ J ] Yes [ ] No [ ] Partial or limited availability

IV. Equipment Qualification Method:

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

Qualification Report *: 43205-1, Seismic Qualification of

(No., Title and Date): Class 1 Transformers, 07-20-78

Company that Prepared Report: Square O Company

Compaay that Reviewed Report: Duke Power Company

Where Report is filed or available: Duke drawing file
No. CNM-1308.03-0011

Applicable Codes And/0r Standards: IEEE 344-1975 (Paragraph 8.5)
IEEE 323-1971

V. Vibration Input:

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

b. [ ] Hydrodynamic only

c. [ ] Vibration from normal operation-

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

2. Method of Combining RRS:

[ ] Absolute Sum [ ] SRSS ['V ] __N/A'
(other,.specify)

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

NOTE:

7 f more than one report complete items IV thru VII for each report.
**If other than RRS is used, describe method.

EL40114N/2

L
'

.-
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4. Damping Corresponding to RRS: OBE 1% SSE 1%

5. Required Acceleration in Each Direct: '

[ J ] ZPA [ ] Other
(specify)

OBE S/S = .22 F/B = .22 V= .15

SSE S/S = .41 F/B = .41 V= .27

6. Were fatigue effects considered:

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

VI. If Qualification by Test, then Complete:*

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

2. [ ] Single Axis [ ] Multi-Frequency
[ ] ] Independent Axis [ ] In phase motions

3. Number of Qualifications Tests:
5 F/B 1 F/B

.

OBE 5 S/S SSE 1 S/S -Other
.

(specify)

4. Frequency Range: 1 to 31.5 Hz

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

S/S = 9.1, 8.6 F/B = 10.4 V= 32.5, 32.2, 25.7, 9.1

6. Method of Determining Natural Frequencies

[ / ] Lab Test [. ] In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test
_

[ J ] Yes-(Attach TRS & RRS graphs)

[ ] No

A *A similar 30 transformer was tested under Wylie Test Report No. 43205-1. Square
td D/Sorgel documentation address similarity between the tested Transformer and the

in-service Transformer.

EL40114N/3
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8. Maximum Input g Level Test: See attachment to Q VI.7

OBE S/S = F/B = V=
|

SSE S/S = F/B = V= j

9. Laboratory Mounting:

A. [ J ] Bolt (No. 4 , Size 4"0)

[ ] Weld (Length ) [ ]
B. Orientation and Fixturing: Simulated Acutal in-service mounting

10. Functional Operability verified:

[ J ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: N/A

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

O
13. Failure Modes (If appropriate N/A )

14. Margins Available: [ ] Input Spectrum [ ] Fragility N/A

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

[ ] Dynamic Analysis: [ ] Time-History [ ] Response Spectrum ~

2. Natural Frequencies in Each Direction'(Side / Side, Front /8ack, Vertical):

S/S = F/B = V=

3. Model Type: [ ] 3D [ ] 2D [' ] 10

[ -] Finite Element [ ] Beam

[ ] Closed Form Solution- [ -] Other

( 1

V)
-

EL40114N/4
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4

A)( 4. [ ] Computer Codes:
,

.

Frequency Range and No. of modes

[ ] Hand Calculations

5. Method of Combining Dynamic Responses from Seismic and Other
Dynamic Loads:

[ ] Absolute Sum [ ] SRSS [ ] Other:
(specity)

6. Damping:

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

8. Critical Structural Elements: .

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

)
' B. Maximum Critical Maximum Allowable Deflection

Deflection Location to Assure Functional Ooerability

9. Failure Modes:

10. Margins Available: [ ] Input Spectrum [ ] Stress or Deflection

/''T
f i
LJ

EL40ll4N/5
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MCGUIRE 8 CATAWBA AUX BLDG N-S 8 E-W OBE
COMPOSITE RESPONSE SPECTRA, DAMPING = 0.0I0
MCGUIRE ELEV. 767+ 00 (AND BELOW), CATAWBA ELEV. 5 94+00(AND BELOW)

1.80

CATAWBA NUCLEAR STATION
CNS-1108.00-00-0002

1.60 - - - - Figure No. L-3

1.40 - - - - ? - -

NOTES:
1. Results are for OBE
2. Curves indicate design

1.20 - - - - - envelopes
3. See Section 6.0 for

additional information,
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| SPECIFIC ITEM #17 MAIN CONTROL BOARDS

i PART 1: Examine local plate areas for stress and acceleration levels.

STATUS: Analysis has been performed and is being added to calculation
CNC-1381.05-00-0029

RESOLUTION SUMMARY: Analyses of a worst case plate (large unstiffened
area and heavily loaded) showed that the. local plate stresses were
within allowables. Also frequency analyses showed that the natural

,

frequency of the local plate was above 20.0 Hz indicating that the i

local plate would not modify the previously calculated response spectra.

PART 2: Provide favorable tabulated comparison of mode shapes between |

modal test and finite element analysis.

STATUS: The comparison has been tabulated and is being added to
calculation CNC-1381.05-00-0029.

RESOLUTION SUMMARY: Copies of the mode shape comparisons are attached. i

|

PART 3: Some analysis documents need to be revised.
.

% STATUS: Revisions to the original analysis (CNC-1381.05-00-0029) are
nearing completion. Revisions to the subsequent parametric study
analysis (CNC-1381.05-00-0044) will begin shortly and should be completed
by April 30, 1984.

RESOLUTION SUMMARY: The revisions being'made are related to items
discussed in parts 1 and 2 of this item.

PART 4: Conduct as-built weld survey to assure compliance with a :alysis.

STATUS: Weld survey in progress.

RESOLUTION SUMMARY: Any weld deficiencies noted during the as-built
condition and the analysis will be in compliance.

A
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SPECIFIC ITEM #17 MAIN CONTROL BOARDS

PART 5. Westinghouse WCAP-8687, Supp. 2-E15A presents the test
results of two different seismic tests on Hagan Optimac Recorders-;

the Lot i test in which the recorders failed and the tot 2 test in
which the recorders had been modified to withstand the seismic test.
A concern was raised as to' whether or not the Hagan Optimac Recorders
used on the Main Control Boards have received the seismic modifications
as described in the WCAP-8687, Supp. 2-E15A, page 12.

STATUS: This item has been resolved.

RESOLUTION SUMMARY: In Westinghouse letter Catawba-3630, it is con-
firmed that all safety-related Hagan Optimac Recorders are built to
the baseline design document _which includes the seismic modifications
described in WCAP-8687, Supp. 2-E15A,.page 12. Therefore, all safety-
related Hagan Optimac Recorders shipped to Catawba were seismically
modified before the recorders left the factory.
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SPECIFIC ITEM #17 MAIN CONTROL BOARDS |
,

|PART 2 ATTACHMENT: Comparison of mode shapes for Group A Main
Control Boards.
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SPECIFIC ITEM #17 MAIN CONTROL BOARDS

! PART 2 ATTACHMENT: Comparison of mode shapes for Group B Main
! Control Boards.
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Figure 3.19 Illustration of Group B, Subgroup 1 Control Boards
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Figure 3.21 Illustration of Group B, Subgroup 3 Control Boards
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[) Seismic and Dynamic Qualification Summary of Equipment
\J

I. Plant Name: Catawba TYPE:

1. Utility: Duke Power Co. PWR: J

2. NSSS: Westinghouse BWR:

3. A/E: N/A Other

II. Component Name: Main Control Boards

1. Sc::p: [ ] NSSS [ / ] BOP [ ] Other

2. Model Number: Quantity:

3. Size or Range:

4. Vendor: Frank Electric Co./ Duke Power

5. If the component is a cabinet or panel, name and model Number of the
devices included:

h' 6. Physical Description:
\. s

a. Appearance: See Attached Owg. CN-1710.01-01

b. Dimensions: See Attached Dwg. CN-1710.01-01

c. Weight:

7. Location: Building: Auxiliary

Elevation: 594+00
,

8 Field Mounting Conditions [ ] Bolt (No. ,) Size )
[ / ] Weld (Length 1" at 12" spacing)

[ ]

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

Floor

10. a. System is which located:

b. Functional Description: Main Control Boards

c. Is the equipment required for [ / ] Hot Standby [ / ] Cold Shutdown

() [ / ] Both [ ] Neither [ ] Other
\J'

|

EL40115R/1
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11. Pertinent Reference / Design Specifications for Qualification-
' Requirements: CNS-1393.00-00-0002 Rev. #3

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Input e. Qualified Life

c. Fatigue Considerations

| III. Is Equipment Available for Inspection in the Plant:
,.

.

; [ J ] Yes [ ] No [ ] Partial or limited availability
i

IV. Equipment Qualification Method: ***

[ ] Test [ J ] Analysis [ J ] Combination of Test and Analysis-

f

Qualification Report *: Main Control Board Seismic Analysis

(No., Title and Date): Qualification CNC-1381.05-00-0029

Company that Prepared Report: Duke Power Co.,

Company that Reviewed Report: Duke Power Co.

Where Report is filed or available: Duke Power Co.%
;

Applicable Codes And/0r Standards: IEEE-344-1975,

V. Vibration Input:

1. Loads considered: a. [ x ] Seismic only
i

: b. [ ] Hydrodynamic only

c. [ ] Vibration from normal operation;

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

2. Method of Combining RRS:
I

SRSS with absolute sumE [ ] Absolute Sum [ ] SRSS [ x ] of closely spaced modes
,' (other, specify)

Fig's 3, F21, F120,,

3. Required Response Spectra ** (attach the graphs): F30 and F-132

NOTE: i

i *If more than one report complete ~ items IV thru VII for each report. !h **If other than RRS is used, describe method.
'd ***See Attachment #1 |

EL40115R/2 |
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4. Damping Corresponding to RRS: OBE 2.0% SSE 2.0%,

5. Required Acceleration in Each Direct:

[ J ] ZPA [ ] Other
(specify)

OBE S/S = 0.18 NS F/B = 0.20 EW V = 0.09

SSE S/S = 0.33 NS F/B = 0.38 NS V = 0.16

SSE=fOBE V=fFarizGround

6. Were fatigue effects considered:

[ ] Yes [ ] No

If yes, describe how they were treated in overall
qualification program: It was decided that there were not enough

c_ycles to warrant a reduction in allowable stresses

VI. If Qualification by Test, then Comolete:

1, [ ] Single Frequency [ ] Multi-Frequency [ ] random,,

( ')* '
[ ] sine beat
[ ]

2. [ ] Single Axis [ ] Multi-Frequency
[ ] Independent Axis [ ] In phase motions

3. Number of Qualifications Tests:

OBE SSE Other
(specify)

4. Frequency Range:

5. 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

[ ] Yes (Attach TRS & RRS graphs)

[ ] No,,

\

EL40115R/3



) 8. Maximum Input g Level Test:
x.J

OBE S/S = F/B = V=

SSE S/S = F/B = V=

9. Laboratory Mounting:

A. [ ] Bolt (No. , Size )

[ ] Weld (Length ) [ ]

B. Orientation and Fixturing:

10. Functional Operability verified:

[ ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made:

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

OkJ
13. Failure Modes (If aopropriate )

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

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[ v ] Static Analysis [ ] Equivalent Static Analysis

[ J ] Dynamic Analysis: [ J ] Time-History [ ] ] Response Spectrum

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

See CNC-1381.05-00-0029

S/S = 18.63 F/B = 6.44 V= 14.30

3. Model Type: [J]3D [ ] 20 [ ] 10

[ J ] Finite Element [ ] Beam

[ ] Closed Form Solution [ ] Other

f'8
( )v

EL40115R/4
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g-
t j 4. [ J ] Computer Codes: ANSYS
ss_-

Frequency Range and No. of modes 0-33 Hz, 22 Modes

[ J ] Hand Calculations

5. Method of Combining Dynamic Responses from Seismic and Other
Dynamic Loads:

SRSS with absolute
sum of closely

[ ] Absolute Sum [ ] SRSS [ J ] Other: spaced modes
(speci fy)

6. Damping:

Duke Power Co.
Nuciear Guide

OBE 2% SSE 2% Basis for the damping used: 1.61

7. Support Considerations in the model: Some pinned, mostly fixed

8. Critical Structural Elements:

Governir.g Load
or Response Seismic lotal Stress

,7 s1 A. Identification Location Combination Stress Stress AllowableQ.J
Base Channel SSE + Gravity 27.9 ksi 32.9 ksi
(SSE Loads) (0.9 Fy)

B. Maximum Critical Maximum Allowable Deflection
Deflection Location to Assure Functional Operability

N/A N/A N/A

9. Failure Modes: None

10. Margins Available: [ ] Input Spectrum [ ] Stress or Deflection

!v

EL40115R/5
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ATTACHMENT 1
7,

I )
''

The following is a list of documents associated with the Catawba Main
Control Board Seismic Qualification.

SPECIFICATION QUALIFICATION DOCUMENTS QUALIFICATION ACTIVITY

CNS-1393.00-00-0002 CNC-1381.05-00-0029 eStructural Adequacy
" Main Control Board " Catawba Nuclear Station eAnchoring Adequacy
Seismic Analysis" Main Control Board Seismic eGeneration of RRS's

Analysis Qualification"

CNC-1381.05-00-0044 eDetermined allowable
" Catawba Nuclear Station weight changes before
Seismic Parametric Study seismic reanalysis is
of Main Control Bcards" required

CWC-1381.05-00-0057 scontains the response
" Seismic Response Spectra spectra considering
for Catawba Main Control the parametric study
Boards" weight changes

CNC-1381.05-00-0046 eQualifies safety
" Seismic , Qualification devices mounted to the
of Catawba Main Control Main Control Boards
Board Components" for operability and

e''

(N mounting
5

'' eQualifies non-safety
devices for mounting.

CNS-1393.00-00-0003 CNM-1393.00-0016 eFrom in-situ low
" Catawba Main Control " Modal Survey Report of impedance test defined

3Board Low Impedance Main Control Boards for the Main Control Board
Excitation Tests" Catawba Nuclear Station" Dynamics for use in

CCL Report No. A-479-82- calculation CNC-1381.05-
01 00-0029

s'
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( Seismic and Dynamic Qualification Summary of Equipment
G'

I. Plant Name: Catawba TYPE:

1. Utility: Duke Power Co. PWR: J

2. NSSS: Westinghouse BWR:

3. A/E: N/A Other
'

II. Component Name: Main Control Boards

1. Scope: [ ] NSSS [ ] ] BOP [ ] Other

2. Model Number: Quantity:

3. Size or Range:

4. Vendor: Frank Electric Co/ Duke Power

5. If the component is a cabinet or panel, name and model Number of the
devices included:

6. Physical Description:
C

a. Appearance: See Attached Dwg. CN-1710.01-01

b. Dimensions: See Attached DWG. CN-1710.01-01

c. Weight:

7. Location: Building: Auxiliary

Elevation: 594+00

8. Field Mounting Conditions [ ] Bolt (No. ,) Size )
[ J ] Weld (Length 1" at 12" spacing
[ ]

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

Floor

10. a. System is which located:

b. Functional Description: Main Control Boards

c. Is the equipment required for [ J ] Hot Standby [ / ] Cold Shutdown

() [ / ] Both [ ] Neither [ ] Other
V

EL40115R/1



,

11. Pertinent Reference / Design Specifications for Qualification
Requirements: CNS-1393.00-00-0002 Rev. #3x

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Input e. Qualified Life I

c. Fatigue Considerations

III. Is Eouipment Available for Inspection in the Plant:

[ / ] Yes [ ] No [ ] Partial or limited availability

IV. Equipment Qualification Method: ***

[ ] ] Test [ ] Analysis [ / ] Combination of Test and Analysis

Qualification Report *: Modal Survey Report for Main Control

(No., Title and Date): Boards for Catawba Nuclear Station
CNM-1393.00-00-0016, June 30, 1982

Company that Prepared Report: Corporate Consulting & Development Co., Ltd

Company that Reviewed Report: Duke Power Co.

Where Report is filed or available: Duke Power Co.

Applicable Codes And/0r Standards: CNS-1393.00-00-0003 'IEEE 344-1975)

V. Vibration Input:

1. Loads considered: a. [ J.] Seismic only

b. [ ] Hydrodynamic only
,

c. [ ] Vibration from normal operation

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

2. Method of Combining RRS:
SRSS with absolute sum

[ ] Absolute Sum [ ] SRSS- [ J ] of closely spaced modes
(other, specify)

Fig's 3, F21, F120,
3. Required Response Spectra ** (attach the graphs): F30 and F132

NOTE:

"If more than one report complete items IV thru VII for each report.
**If other than RRS is used,- describe method.

j ^^*See Attachment #1

EL40115R/2



4. Damping Corresponding to RRS: OBE 2.0% SSE 2.0%

5. Required Acceleration in Each Direct:

[ ] ] ZPA [ ] Other
(specify)

OBE S/S = 0.18 NS F/B = 0.20 EW V = 0.09

SSE S/S = 0.33 NS F/B = 0.38 NS V = 0.16

SSE=fOBE V=fHorizGround

6. Were fatigue effects considered:

[ / ] Yes [ ] No

If yes, describe how they were treated in overall
qualification program: It was decided that there were not enough

cycles to warrant a reduction in allowable stresses.

VI. If Qualification by Test, then Complete:

1. [ ] Single Frequency [ / ] Multi-Frequency [ / ] random

Os [ ] sine' beat
[ ] ] Modal Survey

2. [ ] Single Axis [ /-] Multi-Frequency
[ ] Independent Axis [ ].In phase rotions

3. Number of Qualifications Tests:

Low-Level In-Situ
OBE SSE Other Modal Survey

(specify)

4. Frequency Range: 0-40 Hz

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

See CNM-1393.00-00-0016-
5/S = 20.96 F/B = 6.45 V= 14.57

6. Method of Determining Natural Frequencies

[ -] Lab Test [ / ] In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test N/A,

[ ] Yes (Attach TRS & RRS graphs)

[ ] No

'

EL40115R/3 =
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O) 8. Maximum Input g Level Test: N/A for Modal Survey(
ud

OBE S/S = F/B = V=

SSE S/S = F/B = V=

9. Laboratory Mounting:

A. [ ] Bolt (No. , Size )
,

[ ] Weld (Length ) [ ] ] In-Situ
B. Orientation and Fixturing: N/A

10. Functional Operability verified:

[ ] Yes [ ] No [ ] ] Not Applicable

11. Test Results including modifications made: No Modifications.

Test results were: Frequencies, Mode Shapes, and Damping Values

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

Ov
13. Failure Modes (If appropriate None )

14. Margins Available: [ ] Input Spectrum [ ] Fragility N/A4

VII. If Qualification by Analysis, then complete:

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. Model Type: [ ] 3D [ ] 2D [ ] 10

[ ] Finite Element [ ] Beam

[ ] Closed Form Solution [ ] Other

.

' N.)
,

EL40115R/4



4. [ ] Computer Codes:

Frequency Range and No. of modes

[ ] Hand Calculations

5. Method of Combining Dynamic Responses from Seismic and Other
Dynamic Loads:

[ ] Absolute Sum [ ] SRSS [ ] Other:
(specify)

6. Damping: -

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

B. Maximum Critical Maximum Allowable Deflection
Deflection Location to Assure Functional Operability

9. Failure Modes:

10. Margins Available: [ ] Input Spectrum [ -] Stress or Deflection

O
EL40115R/5. ;.
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ATTACHMEtlT 1
-

'

The following is a list of documents associated with the Catawba Main-

Control Board Seismic Qualification.

SPECIFICATION QUALIFICATION DOCUMENTS QUALIFICATIO!lACTIVITY

CNS-1393.00-00-0002 Ct!C-1381.05-00-0029 estructural Adequacy
" Main Control Board " Catawba Nuclear Station eAnchoring Adequacy
Seismic Analysis" Main Control Board Seismic eGeneration of RRS's

Analysis Qualification"

CNC-1381.05-00-0044 eDetermined allowable
" Catawba Nuclear Station weight changes before
Seismic Parametric Study seismic reanalysis is
of Main Control Boards" required

CNC-1381.05-00-0057 eContains the response
" Seismic Response Spectra spectra considering
for Catawba Main Control the parametric study
Boards" weight changes

|

CNC-1381.05-00-0046 eQualifies safety
" Seismic .Qualifica tion devices mounted to the
of Catawba Main Control Main Control Boards
Board Components" for operability and

mounting
(n) eQualifies non-safety''- devices for mounting.

CNS-1393.00-00-0003 CNM-1393.00-0016 eFrom in-situ low
" Catawba Main Control " Modal Survey Report of impedance test definedt

3Board Low Impedance Main Control Boards for the Main Control Board
Excitation Tests" Catawba Nuclear Station" Dynamics for use in

CCL Report No. A-479-82- calculation CtlC-1331.05-
! 01 00-0029

!
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i
/~ |/ Seismic and Dynamic Qualification Summary of Eouipment !

.

I. Plant Name: Catawba TYPE:

1. Utility: Duke Power Co. PWR: J

2. NSSS: Westinghouse' BWR:

3. A/E: N/A Other

II. Component Name: Main Control Boards

1. Scope: [ ] NSSS [ ] ] BOP [ ] Other

2. Model Number: Quantity:

3. Size or Range:

4. Vendor: Frank Electric Co./ Duke Power

5. If the component is a cabinet or panel, name and model Number of the
devices included:

' 6. Physical Description:
.m

i a. -Appearance: See Attached Dwg. CN-1710.01-01

b. Dimensions: See Attached Dwg. CN-1710.01-01

c. Weight:

7. Location: Building: Auxiliary

Elevation: 594+00

8. Field Mounting Conditions .[ ] Bolt (No. ,) Size )
[ J ] Weld (Length 1" at 12" spacing).

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

Floor

10. a. System is which located:

b. Functional Description: Main Control Boards

Is the equipment' required for [ ]-] Hot Standby [ J ] Cold Shutdownc.

('')%
[ ] ] Both_ [ ] Neither [- ] Other

N

EL40115R/1

.
...
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I

;-

l

11. Pertinent. Reference / Design Specifications for Qualification
Requirements: CNS-1393.00-00-0002 Rev.~No. 3 |

|
.

||
i

I a. Seismic Input d. Service Conditions
| J

{ b. Hydrodynamic Load Input e. Qualified Life
:

c. Fatigue Considerations

t III. Is Equipment Available for Inspection in the Plant:

!-

[ ] ] Yes [ ] No- [ -] Partial or limited availability

, IV. Equipment Qualification Method: ***
l $
4 [ J ] Test [ / ] Analysis [ J ] Combination of Test and Analysis &

i

Qualification Report *: Seismic Qualification of Catawba Main Control

(No., Title and Date): Board Components CNC-1381.05-00-0046
l

Company that Prepared Report: Duke Power Co.

.

Company that Revi.ewed Report: Duke Power-Co.

Where Report is filed or available: Duke Power Co.

| Applicable Codes And/Or Standards: IEEE 344-1975
i:

; V. Vibration Input:

!-
1- 1. Loads considered: a. [ / ] Seismic only;
1

k b. [ ] HydrodynamicLonly.
3

.

.

1- c. ~[ ] Vibration from normal operation
t

'd. ['- '] Combination ofc(a),--(b),.'and-(c)

2. Method o'f Combining RRS:
'

-

. . ?SRSS with absolute sum. ~

; .[ ] Absolute Sum [-- ] SRSS -[ J ] of closely spaced modes:
. '(other..specify).
!

,

.
_ ~ Fig's 3, F21, F120

3. : Required Response' Spectra ** (attach' the graphs): -F30-and F132

-NOTE.-

-*If more than one report complete items IV thru VII for each report;

O.
**If other than RRS is used, fdescribe method. - '

***See Attachment-No. 1.
.

;
EL40115R/2:
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2

i

;

; 4. Damping Corresponding to RRS': OBE 2.0% SSE 2.0%

5. Required Acceleration in Each Direct-

|
'

[ J ] ZPA- [ ] Other
'

(specify)

OBE S/S = 0.18 NS F/B = 0.20 EW V= 0.09

: SSE 5/S = 0.33 NS F/B = 0.38 EW V= 0.16

SSE=fOBE V=fHoriz. Ground

| 6. Were fatigue effects considered:
i

[ ] ] Yes . [ ] No
j

j If yes, describe how they were treated in overall
,

| qualification program: It was decided that there were not enough
4

j cycles'to warrant a reduction in allowable stresses.

VI. !f Qualification by Test, then Complete: *
? 1. [ ] Single Frequency [ ] ] Multi-Frequency ~ [ ] ] random

sine beat

4

1 2. [ ] Single Axis [ J ] Multi-Frequency
' ,

[ ] Independent Axis- [ ] In phase motions

3. Number of Qualifications Tests:

j OBE 5 SSE 1 Other-
j- -(specify)

4. Frequency Range: 1-40 Hz'<

| 5. Natural Frequencies in'Each Direction (Side / Side,. Front /Back,- Vertical):

i S/S = F/B = V=
i-

6.
.

Method of. Determining Natural Frequencies
:

I- -[ J ] Lab Test- [ c] In-Situ Test' - [ ] Analysis..

L Note:
4 *The devices mounted to the main control. boards'were qualified by test.

The test results are found in a varietyfof seismic test. reports.
, ,

4

O
- EL40115R/3 '
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. 7. TRS enveloping RRS using Multi-Frequency Test

) [ ] ] Yes.(Attach TRS & RRS graphs) - An example showing that a.
i device is qualified for its mounting location is shown attached
}. as Fig's B.1-1, 8.1-2, B.1-4 and B.1-6.
|
'

-[ ] No

8. Maximum Input g Level Test: N/A

). OBE S/S = F/B = V= I

|..
SSE S/S = F/B = V=

) 9. Laboratory Mounting: - Mounting to Control Boards is the same as Test
i Mounting
i

t

A. [ ] Bolt (No. , Size )
'

i
4 .[ ] Weld (Length ) [ ] - |

B. Orientation and Fixturing: '

J

10. Functional Operability verified:

[ J ] Yes [ ] No [- ] Not Applicable

11. Test Results including modifications made: N/A

i

!

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

l

!

!

j 13. Failure Modes (If appropriate N/A )
!

14. Margins Available: -[ J ] Input Spectrum. [: ]-Fragility

I VII. If Qualification by Analysis, then complete: .

! : 1. ~ Method of Analysis: *

-[ -] Static Analysis. [- -] Equivalent Static Analysis
;-

. ,
-x

:
[L .] Dynamic Analysis: [; _] Time-History [ V ] Response Spectrum

i Note:
' 7he method of:' analysis usedito show that the device mounted to the control 1

~

; board:is seismically qualified for its mounting location is to show that the
; . device seismic test (in'cluding'' operability)' response spectra envelops the:

control' board response. spectra at the device mounting location. ~i. *

| |, 3 .^.
- ia

_

a1

..

F -- 5
,

j

. - -
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2. Natural Frequencies in Each Direction (Side / Side, Front /uack, Vertical):

S/S = F/B = V=

3. Model Type: [ ] 3D [ ] 2D [ ] 1D

[ ] Finite Element [ ] Beam

[ ] Closed Form Solution [ / ] Other Enveloping

4. [ ] Computer Codes: None

Frequency Range and No. of modes

[ / ] Hand Calculations

j 5. Method of Combining Dynamic Responses from Seismic and Other
Dynamic Loads:1

[ ] Absolute Sum [ ] SRSS [ ] ] Other: None
(specify)

6. Damping:

i OBE 1% SSE 1% Basis for the damping used: FSAR 3.7

7. Support Considerations in the model: Anchoring Hardware

8. Critical Structural Elements: *

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress- Allowable

B. Maximum Critical Maximum Allowable Deflection
Deflection Location to Assure Functional Operability

9. Failure Modes: None

'

10. Margins Available: [ ] Input Spectrum [ ]_ Stress or' Deflection:

Note:
*An anchoring analysis was performed on the non-safety (QA-4) devices mounted
on the control boards to'show that they can withstand the control boards'_

! seismic SSE response _at the device location. This_ analysis ~can be found_in
i calculation CNC-1381.05-00-0029 and calculation CNC-1381.05-00-0044.

a
L EL40115R/5
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| ATTACHMENT 1

The following is a list of documents associated with the Catawba Main
~

Control Board Seismic Qualification.

SPECIFICATION QUALIFICATION DOCUMENTS QUALIFICATION ACTIVITY

CNS-1393.00-00-0002 CNC-1381.05-00-0029 eStructural Adecuacy
'

" Main Control Board " Catawba Nuclear Station- eAnchoring Adequacy
Seismic Analysis" Main Control Board Seismic eGeneration of RRS's

Analysis Qualification"
I -

CNC-1381.05-00-0044 eDetermined allawable
" Catawba Nuclear Station weight changes before'

Seismic Parametric Study seismic reanalysis is
of Main Control Boards" required

CNC-1381.05-00-0057 eContains the response
: " Seismic Response Spectra spectra considering
'

for Catawba Main Control the parametric study
Boards" weight changes

; CNC-1381.05-00-0046 eQualifies safety
" Seismic , Qualification devices mounted to the
of Catawba Main Control Main Control: Boards-
Board Components" for operability and

mounting
eQualifies non-safety'

devices for mounting.

CNS-1393.00-00-0003 CNM-1393.00-0016 eFrom in-situ low
" Catawba Main Control " Modal Survey Report of impedance test defined

3
Board Low Impedance Main Control Boards for the_ Main Control Board
Excitation Tests" Catawba Nuclear Station" Dynamics for use in

CCL Report No. A-479-82- calculation CNC-1381.05-
01 00-0029

!

.
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SPECIFIC ITEM #17 MAIN CONTROL BOARDS
:

1 PART 1: Examine local plate areas for stress and acceleration levels.

: STATUS: Analysis has been performed and is being added to calculation
CNC-1381.05-00-0029

I RESOLUTION SUMMARY: Analyses of a worst case plate (large unstiffened
area and heavily loaded) showed that the. local plate stresses were

i within allowables. Also frequency analyses showed that the natural
frequency of the local plate was above' 20.0 Hz . indicating that the,

local plate would not modify the previously calculated response spectra.
,

] PART 2: Provide favorable tabulated comparison of mode shapes between
modal test and finite element analysis..; .

4

i STATUS: The comparison has been tabulated and is being added to
i calculation CNC-1381.05-00-0029.

RESOLUTION SUMMARY: Copies of the mode shape ~ comparisons are attached.-

PART 3: Some analysis documents need to be revised.

(] STATUS: Revisions to -the original analysis. (CNC-1381.05-00-0029) are
U nearing completion. Revisions to the subsequent parametric' study

analysis (CNC-1381.05-00-0044) will begin shortly and should be completed
by April 30, 1984.

'

RESOLUTION SUMMARY: The revisions being made are related to' items '

discussed in parts 1 and 2 of this item.

PART 4: Conduct as-built weld' survey to assure compliance with analysis.

STATUS: Weld survey in progress.

RESOLUTION SUMMARY: Any weld deficiencies noted during the as'-built.~
condition and the analysis will be in compliance.

-
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SPECIFIC ITEM #17 MAIN CONTROL' BOARDS .

PART 5. Westinghouse WCAP-8687,.Supp. 2-E15A presents the test
results of two different seismic tests on Hagan Optimac Recorders-
the Lot 1 test in which the recorders failed and the Lot 2 test in
which the recordets had been modified to withstand the seismic test.
A concern was raised as to whether or not the Hagan Optimac Recorders
used on the Main Control Boards have received the seismic modifications
as described in the WCAP-8687, Supp. 2-E15A, page 12.

STATUS: This item has been resolved.

RESOLUTION SUMMARY: In Westinghouse letter Catawba-3630, it is con-
firmed that all safety-related Hagan Optimac . Recorders are built to
the baseline design document which. includes the seismic modifications
described in WCAP-8687, Supp. 2-215A, page 12. Therefore, all safety-
related Hagan Optimac Recorders shipped to Catawba were seismically
modified before the recorders left the factory.

O
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p SPECIFIC ITEM #18 DAMPER OPERATORS
,

U PART 1: Test was conducted with 1/3 (11 ft-lb) of rated torque. Assure
that torque needed to operate is less than this.

STATUS: Damper vendor has mailed information. Will receive by April 13,
1984.

RESOLUTION SUMMARY: Vendor is working to show that the required torque
is less then the tested torque.

PART 2: Qualification of the mounting bracket was not included in AWV
document no. 80343-301 (calculation) dated February 9,1980.

STATUS: Vendor suspects a physical change in required bracing. A
revised calculation and field modification instructions is anticipated.

RESOLUTION SUMMARY: Vendor is revising calculation 80343-301-and will
issue field revision instructions by April 20, 1984.

PART 3: FSAR Table 3.10-1 does not contain proper report number for
Rotory Actuator.

STATUS: Table will be revised during next update.

RESOLUTION SUMMARY: Revise table in accordance with attachment.

PART 4: SQRT form should be revised.

STATUS: SQRT form has been revised.

RESOLUTION SUMMARY: SQRT form has been revised as brought out in the
audit interview.

PART 5: ITT General NH90 actuator report number 721.77.095 qualifies
actuator in upright position. Verify that all actuators are so oriented.

STATUS: New ITTG report number 730.140 has been purchased.

RESOLUTION SUMMARY: New report qualifies actuator in horizontal as well-
as vertical positions.

O
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Seismic and Dynamic Qualification Summary of Equipment.

,

I. Plant Name: Catawba TYPE:
,

1. Utility: Duke Power Co. PWR: X

;2. NSSS: Westinghouse BWR:
;

3. A/E: N/A Other

II. Component Name: Containment Return Air Isolation Damper Actuator
i 1. Scope: [ ] NSSS [ X ] B0P [ ] Other

2. Model Number: 11 NAZTI Quantity: 4
i

3. Size or Range: N/A
.

4. Vendor: Rotork
,

: 5. If the component is a cabinet or panel, name and model Number of the
'

devices included: N/A
!

(} 6. Physical Description:

a. Appearance: Damper Act uator

b. Dimensions: 12"X20"X24"

c. Weight: 145 lb.

7. Location: Building: Reactor Bldg.

Elevation: 595'-8 1/2" '

i 8. Field Mounting Conditions [ ] Bolt (No. 4 ,) Size 3/8")
.[ ]_ Weld (Length )

.; [ ]
:

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

Damper Mounted to Floor
4

t 10. a. System is which located: VX

' b. Functional Description: -Isolate Upper & Lower Containment'
,

.

c. Is the equipment required.for-[ ] Hot Standby [ -]. Cold' Shutdown

.
[ ] Both [ ]~Neither [-X-] Other LOCA-

.

.+,- 7 p , - a ,., .v- -,a .we v,' ,5 , -
-

-- pw,s

'
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:

; 11. Pertinent Reference / Design Specifications for Qualification
; Requirements: CNS-1211.00-0005 Supplement No. 6. Attached is required
1-
'

seismic envelope.

{ a. Seismic Input d. Service-Conditions ,

b. Hydrodynamic Load Input e. Qualified Life ,

'

c. Fatigue Considerations
t

[ III. Is Equipment Available for Inspection in the Plant:
;

[ X ] Yes [ ] No [ ] Partial or limited availability
3 .

. IV. Equipment Qualification Method:

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

Qualification Report *: CNM-1211.00-1076.

(No., Title and Date): 43979-1 10-24-78

Company that Prepared Report: Wyle Laboratories
i

{ Company that Reviewed Report: Duke Power Company

Where Report is filed or available: Duke Power Company, Design Engineering

| Applicable Codes And/0r Standards: IEEE 323-1974, 344-1975
4

V. Vibration Inout:
! ,

j 1. Loads considered: a. [ X ] Seismic only

f b. [ ] Hydrodynamic only

{ c. [ ] V'ibration from normal operation
.

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

2. Method of Combining RRS:,

1

[ -] Absolute. Sum [. ] SRSS [ ]
(other, specify),

f

.'
_

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

i-
' NOTE: ~

~

7 f more than one report comp 1ete. items-IV thru VII for each report.
**If other than RRSLis used, describe method.

,

.

,
-

l' ,

,

.,.....-_r.- . . _ , , , . - . . _ . . ,,...,,,#- -,,,,,,y. ,y.-... ,_ I ,-,.,--..J, c. . ...-.-w , ...-s ....,-%, y y% ,- ' -
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/' 'T 4. Damping Corresponding to RRS: OBE 2% SSE 2%(d
5. Required Acceleration in Each Direct:

[ ] ZPA [ ] Other
(specity)

OBE S/S = 0.2G F/B = 0.2G V= 0.37G

SSE S/S = 0.375G F/B = 0.375G V= 0.694G

6. Were fatigue effects considered:

[ ] Yes [ X ] tio

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

VI. If Oualification by Test. then Comolete:

1. [ ] Single Frequency [ X ] ttulti-Frequency [ ] random
] sine teat

G
2. [ ] Single Axis [ X ] Multi-Frecuency

[ ] Independent Axis [ ] In anase motions

3. flumber of Qualifica

OBE 15 Jther
(specify)

4. Frequency Range: _

5. flatural Frequencies 4ch s. ;ticn (Side / Side, Front /Back, Verticsi):

S/S = 30HZ F/d = 30HZ V= 10HZ

6. Method of Determining flatural Frecuencies

[ X ] Lab Test [ ] In-situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test

[ ] Yes (Attacti TRS & RRS grapns)

[ X ] tio,m
( )v

_a



8. Maximum Input g Level Test:

OBE S/S = F/B = V=

SSE S/S = 25G F/B = 25G V= 20G

9. Laboratory Mounting:

A. [X ] Bolt (No. 4 , Size 3/8")

[ ] Weld (Length ) [ ]

B. Orientation and Fixturing: Horizontal

10. Functional Operability verified:

[X ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: Electrical function

is not compromised.

12. Other tests performed (such as aging or fragility test, including
results): 6Aged to 2.4 X10 RADS

O
13. Failure Modes (If appropriate None )

14 Margins Available: [ ] Input Spectrum [ ] Fragility N/A

VII. If Qualification by Analysis, then ccmplete: N/A

1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

[ ] Dynamic Analysis: [ ] Time-History [ ] Response Spectrum

2. Natural Frecuencies in Each Direction (Side / Side, Front /Back, Vertical):

S/S = F/B = V=

3. Model Type: [ ] 3D [ _ ] 20 [ ] 10

[ ] Finite Element [ ] Beam

[ ] Closed form Solution [ ] Other

bi
V

L1 _ _._ _ _
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,

i

i

4 [ ] Computer Codes:

; Frequency Range and flo. of modes

[ ] Hand Calculations

5. Method of Comoining Dynamic Responses fecm Seismic-and Other
Dynamic Loads:-

:

[ ] Absolute Sum [ ] SRSS [ ]Other:
; (specity)

|

6. Damping:

i OBE SSE Basis for tne camping used:
'

i

{ 7. Support Considerations in the mocel:
I
: 8. Critical Structural Elements:
i

; Governing Lead
: or Response Seismic Total Stress

A. Identification Location Comnination Stress Stress Allowable [
,

till:
; B. Maximum Critical Maximum Allowable Deflection '

,

Deflertion Location to Assure Functional Ocerability
.; --

'
i

|

: 9. Failure Modes: '

1

10. Margins Available: [ j Input Spectrum [ ] Stress or Deflectionj

|

I
i

!

!
!

!

i

10
.

EL40114ti/5

. - _ _ _ . _ _



__ _ _ _ _ _

(' . . -.
. .- m,m

.

CRTRWBA NUCLEAR STATION .

RESPONSE ACCELERATION SPECTBR, DRMPING= 0.020

, REACTOR INTERIOR, E-H DIRECTION, EL. 599+6
5
~

- {-I '

CATAWBA NUCLEAR STATION'

| CNS-1108.00-00-0002
k il | _ _ _

Figure No. c.123

I \ - - - - - - -

I/ l
0

NOTES:
z o

i 1 - - - 1. Results are for OBE~o
' j 2. See Table 4 for additional.-

! $ I information
~

-ig ) k }|
3. Design envelope indicated by

dashed line
Bd j

)(sr. . . . .

= I
to r d\ ox

J3
\ \

-

- .% 3
,

gg___ --

_i gi
,

o s -
"

| L--' - - * O'
.

%
A I \4[y\ --

*

oo - l- -

.y

' gg
e Fx'''s g~I sm V-o -

\~ - .e w ,
- _a '

,
- ( <s. .g

x =
k

_ '.-S t- I I I
Y.05 0.10 0.20 0.50 1.00 2.00 5.00 l'O

PEfl100 It1 SEC0tlDS
'

9 e e-

-



1

.,f '%) . .,

.

CRTRWBR . NUCLEAR STATION:
.

,

RESPONSE RCCELERATION SPECTRR, DRMPING= 0.020 ''

.

,RERCTOR I N'T E R I O R . N-S DIRECTION, EL. 599+6 -

". r- \
'

,
~ '

l t .,

I- -l ,CATAVBA NUCLEAR STATION. -

O{I 'CNS-1108.00-00-0002 .o
" I Figure No. C.33

.

'

;

' ' ' '''

I NOTES:
; Iz o

~

' ._ 1. Results are for OBE-
~

1 2. See Table 4 for additional-

g
f informationin 1

3. Design envelope indicated by
f

.g, dashed line=
5 e-.o f,

g ___

.

G y t+
1 o-e

O o
# s =m. .

oo t '- wj
"* C s

'

"

/ \
- -

M
oo

_.

|
- gj \

'
__ _

g ,_,
,\ **

| \ui
T %M wGi ~

v s

i N |0-

2
g..g.e _ _ _ h.- s.

gs
s

's 8sx x
k 1
%.05 0.10 0.20 0.50 1.00 2.00 5.00 10.00

pef 1100 IN SECONDS
,

'

S O e
- -



_. - - _ _ _ _ _ _ _ _ _ _ - - _ _ _

. . _

.

J

m .

_ A ;
.

: xmmum x '>m-

|N N 'N o g |',|3
o

,.

~

! - / -10 x //x / x in'yx xinxn\m / N/ x //v' / v ix n
\NMI 8

. A(/ VN/ A /^ 8 \^ N W ' ^ Vf ''^ '' M M
'~

D sMNNN _X '/V V X "A IXA't^tNBL X/Vv'VM i
OMD'I YM ^ E N6 N July 1, 1982 ''

M l4 M ]I W '
b X ' Revision 3:~\ \ $ b b^>

'

U*** **** *" '' *** X5 \,

W /V J4

3 NhMbb hhb Y'c3
$ 9X/XEXXFx'Nx ^ X/X)J X X'NKNW Fx
5'2 IVAYh 'k OY OlY' N d:

s
i 5 N EA M'9EM0 $ N NfN ^ ' .' N N

'

/ '.,
- -

_
;

4

I Ni
.

s h[ Y . ' ..D ?
'

_o i XNN: // v x v/x / x vs x xx xx .a - iV w//x/:A,Ay 'g N NW/ LA N A// rv A Al YiNK%! L/ N A(/rY'A A
:

< v\MA | X/vV V X VN IX N 'vM N>0 X/vYV X vN'
.6 N 'WM N'

5 sbY b s/ h k . k h f e'' s/4';

X y( /\ / 'o Vx'AV V v\ v\ # 't v\'

! '3
'// /Yi XNP'sN'NX /\ DESIGN RESPONSE SPECTRUM.X

f/}' J'fi}
****

[ '

CATAWBA NUCLEAR STATION

/ / CNS-1108.00-00-0002 '
, ,

Figure No.1.C7 .,

| / /
, , K}

'o ,

.i X / , .w, s vs , v.s i , -v x -s .

0.050.07 0.1 0.2 0.3 0.50.7 1.0 2.0 3.0
| Undamped Period (Sec.)
\ -

.. - . ~ . . . . ..r , _ , , , . , _ _ _ _ _ . . . _ _ . - . . . _ , . . . .



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

.-

TABLE 3.10-1 (Page 16)

ELECTRICAL EQUIPMENT SEISMIC QUALIFICATION

EQUIPMENT CATEGORY EQUIPMENT QUALIFICATION QUALIFICATION
& DESCRIPTION VENDOR MODEL METHOD REFERENCE

IV. Valve / Damper Operators

1. Motor Operators Atwood & Morrill Test A & M Test Report 201-39500
(MSIV) (CNM-1205.12-0009)

2. Motor Operators Borg-Warner Test Borg-Warner Test Report 1736
(FWIV) (CNM-1205.12-8)

3. Motor Operators Limitorque SMB Test Limitorque-Report B0058
(CNM-1205 19-1)

4. Motor Operators Rotork NAl Test Rotork TR116 (11/73)
NA2 (CNM-1205.19-6).

Rotork TR404 (7/12/77)
- ---n= (CNM-1205.19-14)

Rotork 20689 (12/1/70)

N '' , kV.Na f 8 ot rk R4 5 /2/72)
0 3 (CNM-1205.19-23)

CA)M j''L||, @ |O76 } Rotork N7/1 (5/15/70)
d (CNM-1205.19-21)

h-Retsch-43979-1, Rev. A- - -

- -_

U (12/19/78)
(CNM-1205.19-11)

5. Motor Operators ITT General NH90 Series Test / Analysis Document No. 80343-310
Controls (CNM-1211.00-804)

ITT Report 58072
dated 6/9/76
(CNM-1211.00-1132)
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