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TENNESSEE VALLEY AUTHORITY

CHATTANOOGA, TENNESSEE 37401

400 Chestnut Street Tower II

April 21, 1982

Director of Nuclear Reactor Regulation
Attention: Ms. E. Adensam, Chief

Licensing Branch No. 4
Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Ms. Adensam:

In the Matter of the Application of
Tennessee Valley Authority

Docket Nos. 50-390
50-391

Enclosed for NRC review is information concerning the NRC Seismic
Qualification Review Team (SQRT) audit of Watts Bar Nuclear Plant. This
information includes specific details for equipment specified informally by
the NRC. An advance copy of this information was provided to the NRC
project manager and to EG&G of Idaho Falls by overnight mail service on
April 19, 1982. We understand the audit will be conducted on April 27
through April 30, 1982 at the plant site.

If you have any questions concerning this matter, please get in touch with
D. P. Ormsby at FTS 858-2682.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

L. M. Mills, Manager

Nuclear Licensing

Sworn to ano subscri~d be ore me
this day of 1982

Notary Public
My Commission Expires

Enclosure
cc: U.S. Nuclear Regulatory Commission

Region II
Attn: Mr. James P. O'Reilly, Regional Administrator
101 Marietta Street, Suite 3100
Atlanta, Georgia 30303

82,04260` 1

An Equal OpportUnity Employer
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Equipment

Electricl Penetrations, Conax Corporation

125V dc Vital Batteries

120V ac Vital Inverters

480V Motor Control Centers

Standby Power System, Diesel Generators

DG Control and Protection Relay Panels

Metalclad Switchgear

6900V Shutdown Board Logic Panels

480V Power Distribution Cabinet

Battery Rack

120V ac Vital Instrument Power Boards

BOP Power'Supplies

Dual Alarm Units

Hi-Fi Relays

Main Steam Isolation Valves

Main Feedwater Isolation Valves

ERCW Pumps

Diesel & t Air Intake Filters

Reactor Building Purge Valves

Control Building Ventilation, MCR Control -

Dampers
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.480V Switchgear

Emergency Generator Starting and Control
System-Contactor/Relay System-Barksdale
Switch, ElHM90V

Emergency Generator Starting and Control

System-Contactor/Relay System-Square
D Relays, Class 8501, Type KP

Ice Condenser-Doors and Passive Portions NSSS

of System

Reactor Trip and Bypass Breaker NSSS

Reactor Protection System Output Relays NSSS

Engineering Safeguards Test Cabinets NSSS

RCS-Pressurizer Safety Valves NSSS

CVCS-Centrifugal Charging Pu•mps a4 NSSS

SIS-High Head SIS Pumps Breaker NSSS

CVCS-Boric Acid Transfer Pump and Filter NSSS

Neutron Detector NSSS

Control Rod Drive Mechanism NSSS

Spent Fuel Pit Bridge Crane •  NSSS

Control Room Panel NSSS
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Stismic and Dynamic Oualification Summary of Equipment

* I. Plant Name: _______________Type:

1. Utility: _-_-_ _ _ _ _ _PWR

2. NSSS: _ BWR

3. A/E: _ _ _ _ _ _ _ _Other

II. Component Name: - (

1. Scope: [ ] NSSS BOP [ ] Other

2. Model Number: _____ _
-

_
"  

_ Quantity: \

3. Size or Range: .. cŽ4.,•j•

4. Vendor: •=-S3y • _:_V -(A

.5. If the .component.is a. cabinet or panel, name and model Number of the
devices included: , ._

6. Physical Description:

a. Appearance: -C'_v

b. Dimensions:

c. Weight:

7. Location: Building: .

El evati on:

xc~cr~
~

Ss~c~Q §z~~X~\

8. Field Mounting Conditions E I Bolt (No. , Size
['• Weld (Length_____)

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

10. a. System in which located:' - ( a
b. Functional Description:- \ ,

c. Is the eouiDment reouired for r I Hot Standbhv F I 1hi htHn,

Both E ] Neither [ ] Other

~1n



* 11. Pertinent Reference Design Specifications for Qualification
Requirements: - _7 .- ,

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load lyiput e. Qualified Life

c. Fatigue Considerations

.I11. Js Equipment Available for Inspection in the Plant:
I KYes [ ] No [ ] Partial or limited availability

IV. ýEquipment Qualification Method:

"; Tes.t. . .ArAalysis " ] Combinatio- .of Test and Analysis
Qualification Report*: - .'7... ,•, - ,.

(b. Ti-tl-and Date): ' . .-

Company that Prepared Report: V.,.: ..

Company that Reviewed Report: -J,'\

Where Report is filed or available: L5 3

Applicable CodesAnd/Or Standards:

V. Vibration Input:

1. Loads considered: a. [N] Seismic -only--... .........

b.- .[--]-Hydrodynamic-only . .-- --

c. £ Vibration from normal operation

d. [ ] Combinatiof-(a), (b)- -•fTd--c-)

2. Method of Combining RRS:/
[ ] Absolute Sum C 3 SRSS ( r e(other, specify)

3. Required Response Spectra* X (attach the graphs): o;(-.- ( ?_

NOTE:
•If more than one report complete items IV thru VII for each report.
"If other than RRS is used, describe method.

1 2i



2 ~O -- 2 ~ .3/5
UW-7D. uamping Corresponding LO KK):

Required Acceleration in Each Direction:

[ I ZPA ,[ ] Other
(speci fy)

OBE S/S = F/B =

SSE S/S = F/B =

6. W.!ere fatigue effects considered?

[ ] Yes [><'] No

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

VI. Ifi Oualificatibh by Test', 't' en'Con .olete: '
*...........

.

1. [ I Single Frequency [-.] iiulti-Frequency: [•]~ random
[ ] sine beatL ]

2. [
E

] Single Axis
] Independent axis

>e] Multi-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 Determing Natural Frequencies

r\] Lab Test I In-Situ Test [ - Analysis

7. TRS enveloping RRS using Multi-Frequency Test

[<] Yes (Attach TRS & RRS graphs)
[ ] No

1) ý t _(_ ý -



I. Maximum Input g-level Test:

OBE S/S = F/B = V.=

OBE S/S= F/B: V _=

9. Laboratory Mounting:

A. Bolt (No. , Size )

[ J ,Weld (Length __ .) * ' :

B. Orientation and Fixturing: "

1 10. Functional operability verified:

C [• Yes [ ] No C J Not Applicable

.- . .Tlest. Results-:inc'Iuding. modif catio. anade " . ..a .. d.

results):

13. Failure Modes (!If appropriate _ _ _ _ _ _ _ _ _ _

4 .,•  14. Margins Available: [ ] Input Spectrum [ ] Fragility

VII. If Qualification by Analys-is,. then complete:

1. Method of Analysis:

[ ] Static Analysis E ] Equivalent Static Analysis

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

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

S/ S =_F/B= -V =

3. Model Type: 3 0D [ ]2D [ ]1D

1 [ ] Finite Element [ ] Beam

s.ol on [ r OtS er _LtC

* 4
-.qC .:



". *. ,, 4., [ J Computer Codes:
Frequency Range and No., of aodes considered:-

[ ] Hand Calculations

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

[ I Absolute Sum [ ] SRýS [ ] Other:
(specify)

6. Damping:

OBE Basis for the damping used:

7. Support Considerations in the model:

Critical Structural Elements:

•G.ove..rning Load
or Response Seisr.mic

Identification Location Combination Stress
.:. •- • .. ,. ... , . .,, •. ..:,. - .:. . .. . 7.- . : . . . , - . - . . . . . . . . -

.-. . ". ' . .. : . . ,•... ...

Total Stress
Stress Allowable

Max. Critical
Deflection Location

Maximum Allowable Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

10. Margins Available: [ ]input Spectrum E ] Stress or Deflection

8.

A.



Nuclear Products Division

'PSCONAX CORPORATION
2300 Walden Ave.. Buffalo, New York 14225 752

3.0 SUBJECT PENETRATIONS

3.1 The subject penetration assemblies of this report are
Conax Penetration Assemblies 7429-10000 thru 7429-10004.

3.2 The Watts Bar Bill of Materials (Ref. 2.7) summarizes the
subject penetration assemblies by Conax Part Number,
Penetration Designation, Rated voltage, Density per
Feedthru Module/Wire Size, Number of Feedthru Modules,
and Service Classification.

3.3 Tables 3.1, 3.2 and 3.3 briefly summarizes the physical
configuration for the subject penetrations.

3.4 Table 3.4 briefly summarizes the reQuired environmental

and service parameters for the subject penetration
assemblies and indicates the applicable reference section
in this report.

TABLE 3.1

PHYSICAL CONFIGURATION - 7249-10000 (MVP)

Welded Header: 304 SST 18 inch dia. 3 inches thk.
Non-Canister
Penetration Length: 29.56 inches
No. of Ports: 6
Nozzle Size: 18 inch Sch 80
Conductor Insulation: Kerite
Ceramic Bushing: High Alumina/Viton "0" Ring Seal
Conductors: 6 750 MCM

1 #2/0 AWG
Conductor Seal: Cap and Ferrule

TABLE 3.2

PHYSICAL CONFIGURATION - 7429-10001 (LVP)

Weld Header: 304 SST 18 inch dia. 2.5 inch thk.
Non-Canister
Penetration Length: 27.56 inches
No. of Ports: 24/27/33
Nozzle Size: 18 inch Sch 80
Conductor Insulation: Kapton Polyimide
Feedthru Tube Material: 300 Series SST
Feedthru Module Seal: Cap & Ferrule SST
Module Conductor Sealant Material: Polysulfone
Wire Markers: Raychem RT-876, Type 1



Nuclear Products Division

CONAX CORPORATION IPS
2300 Walden Ave., Buffalo, New York 14225

TABLE 3.3

PHYSICAL CONFIGURATION - 7429-10002 (LVP) & 7429-10003 (LVI)

Welded Header: 304 SST 12.75 inch dia. 2.5 inch thk.
Non-Canister
Penetration Length: 27.56 inches
No. of Ports: 15/24/27/31
Nozzle Size: 12 inch Sch 80
Conductor Insulation: Kapton Polyimide
FeedthrO Tube Material: 300 Series SST
Feedthru Module Seal: Cap & Ferrule SST
Module Conductor Sealant Material: Polysulfone
Wire Markers: Raychem RT-876, Type 1

J
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TENNESSEE VALLEY AUTHORITY 07/30/7
RESPONSE ACCELERATION SPECTRUMI
WATTS BAR CONTAINMENT VESSEL
MASS POINT NO..12
DAMPING RATIO 0.020
1/2 SSE
FLOOR ELEVATION 782.5
HORIZONTAL ACCELERATION
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Nuclear Products Division

CONAX CORPORATION IP
o. Wailen Ave., Buffalo, New York 14225

4, 752

5,12.2 For Test Data Bases One, Two, and Four a resonant

frequency search was performed by inputing uni-

axial sinusoidal excitation in each of the princi-

pal axes of the penetration in the frequency range

of 1-200 Hertz (below 1 Hertz was beyond the

limits of the test equipment). The excitation

level was 0.1 g peak with a sweep rate of 1/2

octave per minute. The penetration response was

monitored with an accelerometer located on the

header. The cartesian coordinate system was

7 defined as follows:

X Axis - Horizontal along the axis of the

penetration.

Y Axis - Horizontal, perpendicular to the axis
ofthe penetration.

Z Axis - Ve~rtical

Resonances were' recorded as follows: (Given in Hertz)

A. Test Data Base One

X Axis
14 .9
75.1

114.0
161.0

Y Axis
17.2
60.0
83.5

161.0
192.5

Z Axis

43.2
78.2

157.0

B. Test Data Base Two

X Axis

18.3
113.5
130.0

Y Axis

16.0
24.7
95.3

111.6
195.0

C. Test Data Base Four

X Axis

126.5
74.0

Y Axis

26.0
46.0

193.0

Z Axis

74.1
104.5
125.3

Z Axis

61.5
82.5

165.0
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FIGURE 11. 1. HORIZONTAL RESPONSE SPECTRUM', SSE NO.', X -Z EXCITATION,
RRS 2.0% Damping, TRS 2.5% Damping.
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FIGURE 11.24 VERTICAL RESPONSE SPECTRUM, SSE NO.1 Y-Z EXCIT"T 7ON,
RRS 2.0% Dapipng, TRS 2.3% Damping.
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CONAX CORPORATION
2300 Waiden Ave., Buffalo, New York 14225

Type
Test

Gas Leak Rate
pneumatic Pressure Test
Conductor Continuity Test
Dielectric Strength Test
Insulation Resistance Test
partial Discharge (Corona) Tes
Cycling & Aging Test
Basic Impulse Level (BIL) Test
Rated Continuous Current Test
Rated Short Time

Overload Current Test
Short Circuit Current Test
Seismic Test
Repeat Rated Continuous Curren
Design Basis Environmental Tes
Rated Max. Dur.. of Rated

Short Circuit Current

Nuclear Products Division
IPS

752

Table 4.5

Test Data Base Test Secuence

Data Data Data

Ref. Section Ref. Section Base 1 Base 2 Base 3&4

IEEE 317-76 This Reoort SeQuence Seauence SeQuence

6.4.1 5.1 1 2 1
6.4.2 5.2 2 2 2
6.4.3 5.3 3 3 3

6.4.4 5.4 4 4 4
6.4.5 5.5 5 5 5

t 6.4.6 5.6 N/A 6 N/A
6.4.8 5.7 6 7 6

RGl.63 5.8 N/A 9 N/A
6.4.7 5.9 7 1O N/A

6.4.9 5.10 8 11 N/A
6.4.10 5..11 9 12 N/A
6.4.11 5.12 10 8 7

t 6.4.12 5.13 1 13 N/A
t 6.4.13 5.14 12 14 8

6.4.14 5.15 13 15 N/A



Sdismic and Dynamic Oualifica.tion Summary of Equipment

Plant Name: Type:

I1. Utility: PWR

2. NSSS: __BWR

3. A/E: _ _ _ ___Other

II. Component Name: : \) C -

1. Scope: [ ] NSSS [ /K BOP [ ] Other

2. Model Number: C-• - Quantity: L

3. Size or Range: -2 ::2 -

4. Vendor: ci~ 2~~ 7S2 L¶x.
.5. If the .component.is a. cabinet or panel, name and model Number of the

devices included: ___

6. Physical Description:

a. Appearance: _

b. Dimensions:' ,-. /t• L_ ,v \ 4 " --

c. Weight: • Z \. W C_ _ .- 7 2k .

7. Location: Building: A&))(_- _c _ _ _ _ __"

Elevation: _ -_ __-_

8. Field Mounting Conditions [ 3 Bolt (No. ___, Size. )
[ ] Weld (Length )

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

10. a. System in which located: \7 j U ,

b. Functional Description: ZLQ1-r?_-. \-ý.IL

c. Is the equipment required for [ ] Hot Standby E J Cold Shutdown

Both £ ] Neither [ ] Other

. .. . .. , .. . . .. . . . ... . . . . . .. . .



11. Pertinent Reference Design Specifications for Qualification
... Requirements: --7) a

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load !irput e. Qualified Life

c. Fatigue Considerations

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

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

IV. E•uipment Qualification Method:

".j] Tes.t. C. 2.Analysis [ ] Combina.tibii .of Test and Analysis

Qualification Report*: -..

-(iNb., Ti-tl6-and sate-): -

Company that Prepared Report:

Company that Reviewed Report: .

Where Report is filed or available:. Applicable Codes. And/Or Standards:

V. Vibration Input:

1. Loads considered: a. Seismic only -.....

b.- -T ]-Hydrodynamic-only . -. . -. .

c. [ ] Vibration from normal operation

d. E ] Combi-nati-o--of--(a), (b); ah-d-(-Cc

2. Method of Combining RRS: U

[ ) Absolute Sum C J 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 Direction:1 [\] ZPA J ] Other
(specify)

OBE S/S = .F/ = V =

SSE S/S = FI_ _ F/B = . V =

6. Were fatigue effects considered?

[•]Yes [ ]No

If yes, describe how they were treated in overall
qualification program: e K\\_

VI. _ _ _ _ _ _ _ _ _ _ _ _....__ _ _._ _•__ _

VI. -I Oualificatibn by Test', t'hen' Corilete: . " "

1. Single Frequency V/J Tiulti-Frequency: random
[ ý ] sne beat

2. [ ] Single Axis [ M]i Multi-Axis
EX ] Independent axis [ .] In-phase motions

3. Number of Qualifications Tests:

OBE 0 SSE \ Other
(speCi fy)

4. FrequencyRance: -

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

s/s= \o F/B v= 1:7
6. Miethod of Determing Natural Frequencies

[X] Lab Test £ ] In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test

[XJ] Yes (Attach TRS & RRS graphs) -
] No

43



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

OBES/S= K F/B= jj, V. . _

-a S/S = z F/B = -.. _ v= .

9. Laboratory Mounting:

A. [ ] Bolt (No. ,Size, ) • _ w-.
" "'" [ ] ,e 1 d' (Length ) • ] -_• .

B. Orientation and Fixturing: - ,,A/ •-r•[\

10. Functional operability verified:

Yes £ ] No [ ] Not Applicable
." '."'11. .Test. Results :includng. modif cationý. made .--. o.N\5•.

-...- ;-ther test-s erf'ormid,"Ch "'s a ig-o -"fr.agi. 11 y-"test, inclun .

results):

Failure Modes (If appropriate

Margins Available: [)] Input Spectrum

If Qualification by Analysis,. then complete:

1. Method of Analysis:

£ ] Static Analysis [ ] Equivalen

[ ] Dynamic Analysis: [ ] Time-Hist

2. Natural Frequencies in Each Direction (

[ ] Fragility

t Static Analysis

ory [ ] Response Spectrum

Side/Side, Front/Back,
Vertical):

S/S= F/B =

3. Model Type: £ ] 3D [ ] 2D

£ ] Finite Element

C C-SEd Forr.. Sol uti on

VII.

V _

[ ]10D

[ ] Beam

0 t



I

• -1,

(specify)

Damp i ng:

OBE SSE Basis for the damping used:

Support Considerations in the model:

Critical Structural Elements:
... •. ... o

.G-ove..ning Load
or Response Seismi c 7otal

Identification Location Combination Stress Stres
Stress

s Allowable

6.

7.

8.

A.

Max. Critical
Defl ection Location

9. Failure I-lodes:

10. tMlarcins Available: £ J Input Spectrum

v.,ximnum Allo-able Deflection
to Assure Functional Opera-
bil ity

[ I Stress or Deflection

4., [ J Computer Codes:
Frequency Range and No. of modes considered:

[ Hand Calculations

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

3 J Absolute Sum [ 3 SRýS [ ] Other:

* *~ .' . . . -................................ . .
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FULL SCALE SHOCK SPECTRUM (g Peak)
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FULL SCALE SHOCK SPECTRUM (g Peak)
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A. Sdismic and Dynamic Oualific7tion Summary of Equipment

I. Plant Name: \ TT'j? _. Type:
1. Utility: PWR __

2. NSSS: S BWR

3. A/E: Other

.Component Name: [ ?] NS IC ] O O

1I Scope: [JNSSS BOP £3Other

2. Model Number: - •ZJ - Quantity:

3. Size or Range:

4. Vendor:

-5. If the .component.is a. cabinet or panel, name and model Number of the
deiices included:

6. Physical Description:

a. Appearance:-

b. Dimensions: • A • 4

c. Weight: •

7. Location: Building:

Elevation: FlFT?•

8. Field Mounting Conditions [4 Bolt (No. \O Size t• )
Weld (Length ___)

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

!0. a.

b.

C.

System in which located:' VQa\J C )
CZ\ý _ \7a.ý \j UZYZ. 7b Vý&YZ ( ý

Functional Description.*7 Ž-ý - \ -

is the equipment required for £ ] Hot Standby [ 3 Cold Shutdown

[• Both [ ] Neither [ ] Other



11. Pertinent Reference Design Specifications for Qualification
Requirements: T--• 2-v.

Seismic Input

Hydrodynamic Load Input

Fatigue Considerations.

Service Conditions

Qualified Life

-I11. Is Equipment Available for Inspection in the Plant:

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

IV. Equipment Qualification Method:

Xý Tes.t. [. ].Analysis [ ] Combinatibi .of Test and Analysis

Qualification Report*: .

(i-b., Titkand Date'):

Company, that Prepared Report:

Company that Reviewed Report: "-J•

Where Report is filed or available:_

Applicable Codes. And/Or Standards:

V. Vibration Input:

1. Loads considered:

2. Method of Combining

[ ] Absolute Sum

a. [XI Seismic only- ..-.

b. -- -[--]-Hydrodynamic-only . -

c. [ ] Vibration from normal operation

d. ] Combi-nat!-on--of--(a)-, (b), afd--(-c-)

RRS: k SS[

£ SRSS 5
(other, specify)

3. Required Response Spectra" (attach the graphs): -

NOTE:
xIf more than one report complete items IV thru VII for each report.

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

2



4.

5.
Required Acceleration in Each Direction:

[Y] ZPA [ ] Other
(specify)

OBES/S = = v

SSE S/S = 16 \10 F/B = . V

6. Were fatigue effects considered?

["] Yes E ] No

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

=

VI. If Oualificationbv Test*, then Coplete:"

[ I Single Frequency t\_1 Muluti-Frequency:

2. £ ] Single Axis £[\/\] Multi-Axis
[• Independent axis [ .] In-phase motions

3. Number of Qualifications Tests:

OBE • SSE Other

[•random

si , e beatE ] _ _ _ _

(specify)

4. Frequency Range: -

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

S/s = F/B = \2•_ \ • v.= -

6. Method of Determing Natural Frequencies

[X] Lab Test I ] in-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test

[/] Yes (Attach TRS & RRS graphs)\-
No

Damping Corresponding to RRS: 0E OWE SSE __,_____

i



A - S. Maximum Input g-level Test:

OBE S/S -_F/B - V--

s=/s - 7...oF/B v

9. Laboratory Mounting:

A. £ J Bolt (No. , Size )

: [~] VWeld (L tength" ) L ] .... .___. ..___ ...

B. Orientation and Fixturing: ?._•__ -- (\ - J \
10. Functional operability verified:

Yes [ ] No [ ] Not Applicable

" 1. Test.Results:includog modificatiol. made,- . W___-77_._ _.._...

77-Zý \: ýylj .=37

-h. ... '.Oter t st~s.-pfrt, '-- a'Thg-or'"rf.rgilit•y...test, nin'i'"'.nc.
results):

13. Failure Modes (If appropriate )

14. Margins Available: E X; Input Spectrum £ J Fragility

V1I. If Qualification by Analys-is,. then complete:

1. Method of Analysis:

-[ Static Analysis £ J Equivalent Static Analysis

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

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

V S/S= F/B= V _

3. Model Type: £ 30 ~ 2D ~ ID

SFinite Element [ J Beam

r' Csed Form Solution [ Ot:er

* 4



4., [ J Computer Codes:
Frequency Range and No. of modes considered:

[ ] Hand Calculations

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

] Absolute Sum [ ] SRqS [ ] Other:

6. Damping:

OBE

(specify)

Basis for the damping used:

7. Support Considerations in the model:

Critical Structural Elements:].:. .: .. ...:- -i . .. ... .. . : ..: ..:.- -. .... ... . .

'G-ove,- ninn Load
or Response Seismic

Identification Location Combination Stress

. .; . • . -..• • .•

Total Stress
Stress Allowable

Max. Critical
Deflection Location

Maximum Allowable Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

10. M,',arcins Available: [ ] Input Spectrum
6

A.

[ ] Stress or Deflection
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I. Plant Name:

1. Utility:

2. NSSS:

3. A/E:

Type:

PWR

BWR

Other

II. Component Name: k- \-'-) ( c 'W S

1. Scope: [ ] NSSS " XJ BOP [ ] Other

2. Model Number: \ r Quantity: •

3. Size or Range: Lrt \J
4. Vendor: \,-T-- \ _ . Cc

5. If the.component.is a. cabinet or panel, name and model Number of the
dev'ices included: ______

6. Physical Description:

a. Appearance: D\Ar-_._ .

b. Dimensions: 7L •O ,X Z. I >A

c. Weight: • • \

7. Location: Building: , • " .-

El evation: [_]_Bolt_(No._,_Size

8. Field Mounting Conditions 1 3 Bolt (No. .Size

[\-< Weld (Lengthen_} --
M o

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

10. a.

b.

C.

System in which located: * -

Functional Description: • •

Is the equipment required for C ] Hot Standby [ J Cold Shutdown

Both [ ] Neither [ ] Other

Seismic and Dynamic Oualific7.tion Summary of Equipment

773

ý'ý Pk



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

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load IrHput e. Qualified Life
J

c. Fatigue Considerations

IiI.-Is Equipment Available for Inspection in the Plant:

[2<Q Yes [ ] No [ J Partial or limited availability

IV. -*Euipment Qualification Method:

./ýJ Tes.t. E. 2.Analysis [" ] Combina.tiob- .of Test and Analysis

Qualification Report*: _ -- .

Company that Prepared Report:

Company that Reviewed Report: •,]-

Where Report is filed or available:

O Applicable Codes And/Or Standards:

V. Vibration Input: .

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

b. - -[---Hydrodynamic-only . ...-- -

c. [ ] Vibration from normal operation

d. [ ] Combi-nati-on--of-(a), (b), afhd---cf)

2. Method of Combining RRS:-V4

[ J Absolute Sum £ J SRSS [ ]
(other, specify)

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

NOTE:
If more than one report complete items IV thru VII for each report.ýtIf other than RRS is used, describe method.



St:... ~

<1 - . I I nrr nnr rer

41. Damping Corresponding to KK):

5. Required Acceleration in Each Direction:

[ ý] ZPA [ I Other
(speci fy)

OBE S/S . _ _ _ F/B = _._ _V = _. __ __

SSE S/S : F/B i
6. Were fatigue effects considered?

[ Y,] Yes [ ] No

If yes, describe how they were treated in overall
qualification program: 'SaL4V\c7_ •G-(aA--

V........... ... .... .... ". s.. ... , ........ "VI. Ii Oualificatiodnby Test, thnCmpee

1. [F'] Single Frequency ] ] Multi-Frequency: [ ] random
[\J si ne beat
[ ] _ _ _ _

2. [[ ] Single Axis
] Independent axis

[XF Multi-Axis
[ In-phase motions 7k- -.Z

3. Number of Qualifications Tests:

OBE 4 SSE Other
(speci fy)

4. Frequency Range: - , -

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

S/S= _ C) F/B= . V=

6. Method of Determing Natural Frequencies

[F ] Lab Test [ I In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test Q&ý

Yes (Attach TRS & RRS graphs)
] No

'*) ý) t

v: •



.S. Maximum Input g-level Test:

" - .OBE S/S ___________. _ F/B = _ _ V.= .____ -__. _

±-ee.S / S~ F/B ______v= VV

9. Laboratory Mounting:

A A. £ 3 Bolt (No. _ , Size )

B. Orientation and Fixturing:

L$'} 3 [ eld \.e (Length' ___) [" 3 I_________

C: - " =
1I0. Functional operability verified:

Yes £ ] No [ ] Not Applicable

;:?- -'11." Test Resul'ts-.-includiog modifi-ca-ion,;. made--.- \..r' z 7_X••''.•5

•'- : .. ,:.::. .... 2. ... ;-Otthe~r te~s-ts .7'per~f'o rtiýd .( G h ' I s- ag'#i-g--oý""f-agi l'i t-*-test, " inc•l-U•-fnc .",';-; : "
•--. ..... ~:O~r~a' n'ui

1 results):

13. Failure Modes (If appropriate

14. targins Available: [ 3 Input Spectrum £ 3 Fragility

VII. If Qual if'ication by Analys-is,. then complete:

1. Method of Analysis:

L; ] 3Static Analysis E 3 Equivalent Static Analysis

[ 3 Dynamic Analysis: [ 3 Time-History . 3 Response Spectrum

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

S/S = F/B =

3. Model Type: [ ] 3D 0 3 2D

[ 3 Finite Element

Clo £sed 'Form Solution

V -

- 10D

[ 3 Beam

C, t- ý a



. .,4., [ ] Computer Codes: _

Frequency Range and No. of modes considered:

[ ] Hand CalculationsS5. [lethod of Combining Dynamic Responses from Seismic and other
Dynamic Loads:

C I Absolute Sum [ I SRýS [ ] Other:
(specify)

6. Dampi ng:

Basis for the damping used:

7. Support Considerations in the model:

8. Critical Structural Elements:
.* . . . . • . . . .. -.. . .. • .

•G.ove.,ni ng Load
or Response Seisric

A. Identification Location Combination Stress
.... • .,,,•- .. '.,• ~~~ ~ ~~~~~...,...- .. j... .,;"...... • ;.... •.. .;.-....'.. ... ..

Total Stress
Stress Allowable

Max. Critical
Deflection Location

maximmum Allowable Deflection
to Assure Functional Opera-
bil itv

9. Failure Modes:

.e[ I Stress or ..eflection10. -1,.,arcins Available: [ I input spectrum
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Sfismic and Dynamic Oualific7tion Summary of Equipment

I. Plant Name: V477cT5 6.4R Type:

1. Utility: 7-V4 PWR __ _

2. NSSS: VV BWR

3. A/E: 7 v4 Other

II. Component Name: [

1. Scope: E X] BOP [ ] Other

2. Model Number: 53,-o0 X;/, - qoO,•,PA Quantity:

3. Size or Range: #/4- q(6 6A/•,Q7-5e

4. Vendor: E1-E1CT/ PiC- P7oDU '01V, P107EC ,/'C.

.5. If the .component.is a. cabinet or panel, name and model Number of the
devices included: _V__

6. Physical Description:

a. Appearance: :-

b. Dimensions: 68 '014 f L .

c. Weight:

7. Location: Building: D-? .Sb•

Elevation: __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8. Field Mounting Conditions [<I Bolt (No. 4-_, Size
E ] Weld (Length )

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

10. a. System in which located:__________-___-______

b. Functional Description: t.• - % _ '_

c. Is the equipment required for [N• Hot Standby [ ] Cold Shutdown

1 ] Both [ J Neither [ ] Other



11. Pertinent Reference .D sign Specifications for Qua -cation
Requirements: --'___-_______

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Ir7put 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:

.' :] Tes.t. Analysis " ] Combinatioii .of Test and. Analysis

Qualification Report*: 574-77c,-,/ /IV 'SIS -F- ,-5 -5S"-•ý k¢- --- M -

-(Wb., Ti-tle-and Cate): 5yA/6o/o•S •-eV•-47

Company that Prepared Report: . ezcr-6RC PkrUov• 0/,•, /1kj'. A c ZAIC.

Company that Reviewed Report: 7Y-4

Where Report is filed or available: 7-V,4

Applicable Codes. And/Or Standards: 2L&L •4-7-.

V. Vibration Input:

1. Loads considered: a. Seismic only- . -

b. -Hydrodynamic-only' . -

c. [7 ] Vibration from normal operation

d. [ ] Combi-nati-on-of- (-a), (b)- a-d--(-c-)

2. Method of Combining RRS:

[X] Absolute Sum [ J SRSS [ ]
(other, specify)

3. Required Response Spectra*" (attach the graphs): /V4

NOTE:
"If more than one report complete items IV thru VII for each report.

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



ia;. ......... - , ,.., m W '4. F' - F.',~' .. L

1 4.
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@2.

3.

4.

4'

6.

7.

j4AI
A'4

Uamplng Corresponoing to KKS: ivrr uO

Required Acceleration in Each Direction:

[ I ZPA C 3 Other

OBE S/S =

(speci fy)

F/B = V

SSE S/S : ,g F!B= V,7V=

Were fatigue effects considered?

C ] Yes EX] No

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

* Vt.

Oualificationby Test*, then Conolete: A

[ ] Single Frequency

] Single Axis
] Independent axis

[ ] Multi-Frequency: ] random
] sine beat]

] Multi-Axis
-] In-phase motions

Number of Qualifications Tests:

OBE SSE Other
(speci fy)

Frequency Range:

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

S/S = F/B = V=

Method of Determihg Natural Frequencies

[ ] Lab Test [ ] In-Situ Test C ] Analysis

TRS enveloping RRS using Multi-Frequency Test

] Yes (Attach TRS & RRS graphs)
] No

1) Z) t



8_. Maximum Input g-level Test:

OBE S/S : F/B =V

OBE S/S= F/B

9. Laboratory Mounting:

A. [ ] Bolt (No. , Size )

' ]~Weld•'(Length ) E ]

B. Orientation and Fixturing:

10. Functional operability verified:

[ ] Yes E ] No [ ] Not Applicable

.. 11. Test. Results:%including. modifi'cal.iop. made .

-- et.. ' 1-.--•;-.Otder C .h "os agTng' -or' frag i ty-°"test, in rudin :...:....
results):

13. Failure Modes (If appropriate

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

VII. If Qualification by Analys-is,. then complete:

1. Method of Analysis:

[ ] Static Analysis [ Y] Equivalent Static Analysis

£ ] Dynamic Analysis:. [ ] Time-History [ 2 Response Spectrum

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

S/S= 4-/•,a/ F/B = Fz.. B-o& v -V

3. Model Type: £ 2 3D C 2D C 210

[ 2 Finite Element [•2 Beam

' c s sEd Fcr. SolutiOn [ , th.r ._.

:4.

• •r- 7•:7•-x••7. • .7:• 7•' 7 :•U :.7-?:•`T.7?• ` 7"-:':•:27:7;7:::7:71:•;T":i5 J~}7•:':";;••":7-• 7:7?71:77; • 1:?'!77 ; :""';:7 77. -:"4



4., [ ] Computer Codes:

[ ] Hand Calculations
,z ormT Is2. 4 &4iz ZAiJ 644

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

[%.] Absolute Sum [ ] SRýS [ ] Other:

6. Damping: Np

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

Critical Structural Elements:
• •,. . .. .." -: •:.. .. . . .. .'... . ... .. • ,.. ,. , -"

.G.ove-ni n Load
or Response Seisrm

Identification Location Combination Stres
Sic
•s

. .-. :. *. .

Max. Critical
Deflection Location

PROThp

... . , . . . . . 7 . ..- . . . . ... :. ..

Total Stress
Stress Allowable

..

.,xi r•um Allo-'able Deflection
to Assure Functional Opera-
bility

9. Failure Modes: kODTCP Roo3

.An e Stress or Deflection

(specify)

A.

Frequency Range and No. of mndes considered: '- 5T-ThO.

10. 1.argi ns Available: [ ] input- Spectrum



Scismic and Dynamic Oualification Summary of Equipment

I. Plant Name:

1. Utili ty:

2. NSSS:

A/E:

Type:

PWR

BWR

Other

II. Component Name:

1. Scope: [ ]NSSS',[ BOP £ J ther

2. Model Number: Quantity: LVý

3. Size or Range: _ -_ _

4. Vendor: r  \

5. If the .component.is 1.cabinet or panel, name and model Number of the
deiices included: d:L _-- '.

6. Physical Description:

a. Appearance:

b. Dimensions: -2:(i

c. Weight:

7. Location: Building:

El evati on:

8. Field Mounting Conditions

~•Z' ~
~- ~ ~

&~
r1LV~?

[ ]Bolt (No. , Size
[£']" Weld (Lengt-h---_ ) -
£ J

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

10. a. System in which located: ' :• .)

b. Functional Description: \C\-_

c. Is the equipment required for [K Hot Standby Cold Shutdown

] Both [ ] Neither [ ] Other

-~ --

-7) Ipt



... ~ ~ ~ ~ ~ ~ ~ .. .......__ _____________

11. Pertinent Reference Design Specifications for Qualification
Requirements: "-5s\ - -iJJL..

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load I~put 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:

T Tes.t. [. 3.Analysis [" ] Combinatiojbof Test and Analysis

Qualification Report*: - .

-ýb. Ti.t teý-ad Dat-)

Company that Prepared Report:

Company that Reviewed Report: .

Where Report is filed or available:

Applicable Codes.And/Or Standards:.

-~ V. Vibration Input: ... ." .........

1. Loads considered: a. [)K Seismic only- . .. .

b. .[--]-Hydrodynamic-Only . . -- . - --

c. £ 3 Vibration from normal operation

d. [ ] Combi-nat-i--of-(-a), (b)- ad-Tf)

2. Method of Combining RRS: •._•-

[ J Absolute Sum [ 3 SRSS [ ]
(other, specify)

3. Required Response Spectra" (attach the graphs): kTI--• •

ý4 NOTE:
AIf 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: OE SSE -/

5. Required Acceleration in Each Direction:

[K] ZPA [ ]Other
(specify)

OBE S/S = , F/B . V =

SSE S/S = F :/B = . v =

6. Were fatigue effects considered?

[]Yes £ ]No

If yes, describe how they were treated in overall
qualification program: C7

• .• . ..•- • ..... •

VI. I'f Oualification''by Test, then Conplete:

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

2. ]J Single Axis E Multi-Axis
* ] Independent axis [ ] In-phase motions 1-WT 6V 34v'

3. Number of Qualifications Tests:

OBE SSE Other
(specify)

4. Frequency Range: -

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

s/s= ~ F/B zZ= V:'=________

6. Method of Determing Natural Frequencies

[ Lab Test [ ] In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test U131

[ ] Yes (Attach TRS & RRS graphs)1[ ]No

0 3

A7

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



.;;..:Z . ,••;:- .- ,•<z ,r-•'-•" z-- •- . .;o • - ",'-k •'K§ •. ... *" • -,* . * .. ... . . . . .. . . . . . . . . . . . ..... .• • ".. .

8 . ,'ax imum Input g-level Test:

OBE S/S = F/B =V

OBE S/S= F/B __V =

9. Laboratory Mounting:

A. E72 Bolt (No. , size )
"[" ] \Weld' (Length ) [ ]

B. Orientation and Fixturing: 4_ Ad i -/

10. Functional operability verified:

Yes [ ] No [ ] Not Applicable
-- . ... "11.'Test. Re~ul~ts-nincl ud;,ng. modi f icati onýs, made!""- •-• "•.••C".,. .

.: -..:.,i " i1 .....-:-';Otcher " tie~sts.'p'e~r-form'iýd-."*(§u'h " 'sý. ag'fntig-or'"f.rlaig]l"i ty---'test, in-}u~ind "-..:,.."• .L. ,..

resul ts):

13. Failure Modes (If appropriate )

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

VII. If Qualification by Analysis,, then ccmplete:

1. Method of Analysis:

[ ] Static Analysis [ J Equivalent Static Analysis

[ J 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 [ 1iD

[ J Finite Element B Beam

L £sawd F orm Soluton [ 01- O'1:rtlr_____

4



.. , .4., ] Computer Codes:
Frequency Range and No. of modes considered:

[ ] Hand Calculations

05. lethod of Combining Dynamic Responses from Seismic and other
Dynamic Loads:

[ ] Absolute Sum [ ] SR5S E I Other:

(specify)

6. Damping:

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

8. Critical Structural Elements:
.. • .• 

..... v.e...rni n. Load:..

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

. - . . ..C 4 .

B ax.Critcaximum Allowable Deflection
Max. Critical to Assure Functional Opera-
Deflection Location bility

9. Failure Modes:
10. M',arcins Available: I ] Input Spectrum [ ] Stress or Deflection

. . 3. S t r s -r- - -

41N

jV5

7be_,7
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Report No. 54064

Page No. 14
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CUSTOM ER -A ', - T , " ,
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CUSTOMER- M~9 s&&'~
Too rrdit Sine Beat

A1
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I ~t~/Idpj A1~,,.4tAJeV

Job No. _X-106 "/
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Page No. 16

Port No. ' AzC Zc.,

Date. /8o6 V5

Date Time Axis (Hz) Level Level Phase COMMENTS

,.Li.s/z, tj I
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Tet Trdi, Sine Beat
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Report No. 54064
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Scismic and Dynamic Oualificr.tion Summary of Equipment

I. Plant Name: .

2. NSSS:

A/E:

Type:

PWR

BWR

Other

II. Component Name: A

1. Scope: [ ] NSSS

- ~ ~

BOP 3 2 Other

2. Model Number: r,.Z ý_J --ý ) 6•Quantity: 4ý
3. Size or Range: Q:t '- I•_\J

4. Vendor:

.5. If the .component.is a. cabinet or panel, name and model Number of the
de'iices included: IA-

6. Physical Description:

a. Appearance: - Sv -- -

b. Dimensions:

c. Weight: -

7. Location: Building:

El evati on:
rTh~7

8. Field Mounting Conditions £ ]Bolt (No. , Size
['x( Weld (Length • _)£2]

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

-7Vý7\-

10. a. System in which located:' 2A-ZKk. _

b, Functional Description: '- -

c. Is the equipment required for [ ] Hot Standby [ 2 Cold Shutdown

Both £ ] Neither £ J Other

I I k t I -

ýaLo )ý, 71 % 1, 'Y'

-.. )\ •_•-•_• ,- • •



11. PertineAt Reference Design Specifications for Qualifi-cation 2/5
. .. Requirements: "

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Irtput e. Qualified Life

Fatigue Considerations.

-Il. -Is Equipment Available for Inspection in the Plant:

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

IV. -Equipment Qualification Method:

"] Tes.t. [. .Analysis [ J Combinatiobi ..of Test and Analysis
Qualification Report*: - . .

Company that Prepared Report:

Company that Reviewed Report: -

Where Report is filed or available:

Applicable Codes And/Or Standards:

V. Vibration Inout:

1. Loads considered:

2. Method of Combining

[ ] Absolute Sum

a. [/(J Seismic only ----

b. . Hydrodynamic-only -. . -

c. [ J Vibration from normal operation

d. [ ] Combi-nati--of-Ca), (b)- amd-C-

RRS:

E ] SRSS E )
(other, specify)

3. Required Response Spectra*x (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.



j4. Damp ing Corresponding to RRS: DE -(SSE

5. Required Acceleration in Each Direction:

X1 ZPA [ I Other
(specify)

OBE S/S = •F/B= • V: .

6. Were fatigue effects considered?

Iy/j Yes []No

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

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

VI. I'f Oualificatioh by Test, then Conplete:
1. [ ] Single Frequency [3 r.lulti-Frequency: [.J random

[ ] sine beat

2. [ ] Single Axis [ M Multi-Axis
[ '• Independent axis [ .] In-phase motions

3. Number of Qualifications Tests:

OBE '>> SSE >9 Other
(spec-ify)

4. Frequency Range: \ _"" .

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

sis = /,-. ' ,7 F/B = V• . V=

A 6. Method of Determing Natural Frequencies

Lab Test [ I In-Situ Test [ 3 Analysis

7. TRS enveloping RRS us ng Multi-Frequency. Test

[ Yes (Attach TRS & RRS graphs) 4-Q' ý
[] No

',1~

3

41_.-•• -.- -



8". Maximum Input g-level Test:

"" .OBE S/S = -. ,. F/B = \, _ _ V.= . Z

_ S/S= \_< __.<_ F/B= \,V_-- V= __ _ _--

9. Laboratory Mounting:

A. [ 3 Bolt (No. , Size )

S. Weld' (Length _ ....

B. Orientation and Fixturing: 63 - *K ý

10. Functional operability verified:

1. Yes [ 3 No [ 3 Not Applicable
L,1. .Test Results -i ncudig modiffcatioo. made" ,-- 32 Q -

.: - . ....,: "....... 12 ... -'~Ot er t st.s .-perfo rm •d' "(•u~h "•• agfing -or'f.r~ag'ili•y -"test, inc ludinc .'.::-' " "'

results):

13. Failure Modes (If appropriate

14. Margins Available: [7] Input Spectrum [ ] Fragility

VII. If Qualification by Analysis,, then complete:

1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

£ ] Dynamic Analysis: [ J Time-History E J Response Spectrum

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

S/S= F/B= V =

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

[ ] Finite Element £ ] Beam

r ocsed Form Sol "ution 04

I F

4



........ ............. ... 5

" '. ., 4., [ ] Computer Codes:

Frequency Range and No. of modes considered:

[ ] Hand Calculations

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

[ ] Absolute Sum [ ] SR5S C ] Other:A * (specify)

6. Damping:

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

8. Critical Structural Elem~ents:... " . ".. •: " " .' " " "".. " °. ".
• . . . . . . . . . . . . ... . . . ... . •....... ••. '..-

Gove.ni ng Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

B. ,axImum Allo 1able Deflection
Max. Critical to Assure Functional Opera-
Deflection Location bility

9. Failure Modes:
10. I',Margins Available: i ] Input Spectrum .] Stress or Deflection

5
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Page:No. 69
Report No. 4Z868-1
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Report No. 42868-1

FULL SCALE SHOCK SPECTRUM (g peak)
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Report No. 4Z868-1

FULL SCALE SHOCK SPECTRUM (g Peak)

1.00 1 0 1000 1000 C3

DAMPING Z-

10
9

8

7

-.Y

C5

3

0

U.

4)

W U

U 10
m

.. , 8
• 7

3 3

2 35 6 7 8 9 02 3 4 5 6 7 8 9 10

10 100
2 3 4 5 6 7 8 910

200 1000

Frequency (Hz)

CUSTOMER

SPECIMEN

S/N

AXIS X2 I

LOCATION NO. -ICA...

TEST RUN NO. 2.5



Page No. 100
Report No. 42868-1

FULL SCALE SHOCK SPECTRUM (g Peak)
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Sdsmic and Dynamic Oualific~tion Summary of Equipment

. P~lant Name:

1. Utility: V-Q I

2. NSSS: Q

Type:

PWR

BWR

Other

II. Component Name: \3o•42 j-.Q7?&,•,• - -

1. Scope: [ ] NSSS [\. BOP [ ] Other

2. Model Number: \_&r Quantity: •

3. Size or Range: L .

4. Vendor: a, .,.J-,5" L. C_.
.5. If the .component.is a. cabinet or panel, name and model Number of the

dev'ices included: _A •-& • - IA%_ -L. .

6. Physical Description:

a. Appearance:

.b. Dimensions: \C . r

c. Weight: c

7. Location: Building:

Elevation:

;x \s --

k7 K-C2ý-ý '-

8. Field Mounting Conditions I ] Bolt (No. f Size )
[ )(j Weld (Length -?_r')1

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

10. a. System in which located: 'X.J -

b. Functional Description: 1 _6-%

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

Both [ ] Neither [ ] Other



Ii. Pertinent Reference Design Specifications for Qualifi-cation
Requirements: - .PE--• ?j_\

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Imput 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:

T Tes.t. C. ].Analysis []Combinatio. of Test and Analysis
Qualification Report*: \F _ • . •...". ..... .

Company that Prepared Report:

Company that Reviewed Report: _--_-_ _ _

Where Report is filed or available:

~ * Applicable Codes. And/Or Standards:

V. Vibration Input: .. .. . ..... ....

1. Loads considered: a. Seismic only- - .

b. - ]- Hydrodynami c- nly - . - . -. .

-•c. [ ] Vibration from normal operation

d. [ ] Combinati-o--of-t(a), (b)- aTnd---c-)

2. Method of Combining RRS: -

S] Absolute Sum [ J SRSS E ]
(other, specify)

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

NOTE:
KIf more than one report complete items IV thru VII for each report.
•'If other than RRS is used, describe method.

2



4. Damping Corresponding to RRS: OWE SSE 7, :I,
5. Required Acceleration in Each Direction:

ZPA ] Other _ spe___y_
(speci fy)

OBE S/S = -

SSE S/S =

F/B= V=

_. . FVB = .V I= .

Were fatigue effects considered?

[X) Yes E ] No

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

VI. I, Qualificatio-n by Test*, t'"hen Conplete:
.. . . .

1. [ ] Single Frequency

2. [ ] Single Axis
[X) Independent axis

[)K.1 Multi-Frequency:

[XJ] Multi-Axis
[ . In-phase motions

[ .• random
[ si rne beat[ )

3. Number of Qualifications Tests:

OBE E7 SSE \

4. Frequency Range:

5. Natural Frequencies in Each Direction (Side/Side,

5 /Mt of F N l=

6. Method of Determing Natural Frequencies

[1Y\ Lab Test [ ] In-Situ Test

Front/Eack, V

E ] Analysis

7. TRS enveloping RRS using M-julti-Frequency Test

Yes (Attach TRS & RRS graphs) •
[]No

Other
(speci fy)

ertical):



S. Maximum Input g-level Test:

OBE sIs F/B v.11 s/s F/B = , V =

9. Laboratory Mounting:

A. [ ] Bolt (No. , Size )
W"e'ld"(Length ) • ] _

B. Orientation and Fixturing: ? • )W\}
10. Functional operability verified:

Yes Yes No £3Not Applicable

T- - 11. Test Results -i ncl uding mod if 'cationý. made- - '.-. .

1Z;-•"Otber teýsts..p'-rformnd"(§uch '•'- aging -orfra•gi lity-'-'tes{t, N.

results):

I•

13. Failure Modes (If appropriate

14. Margins Available: [K2 Input Spectrum Fragility

VII. If Qualification by Analysis,, then complete:4 1. Method of Analysis:

Static Analysis C 3 Equivalent Static Analysis

S] Dynamic Analysis: [ ] Time-History [ 3 Response Spectrum

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

S/S =_F/B= V =

3. Model Type: [ 3 30 [ 3 2D £ 3 ID

£ ] Finite E1ement £ ] Beam

I ] CICsEd For- S0olution

4



4., [ ] Computer Codes:

Frequency Range and No. of nodes considered:

[- ] Hand Calculations

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

[ ] Absolute Sum [ ] SR5S [ 3 Other:
(specify)

6. Damping:

OBE SSE Basis for the damping used:

7. Support Consi'derations in the model:

8. Critical Structural Elements:
-"v.ni~La !'... . . . .. . . ..... ....... , .... '.....................;,......•,."....... ,

.. ~ ~~G-ove.,•ninig Load. .•

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

a.***......

Max. Critical
Deflection Location

Maximum Allowable Deflection
to Assure Functional Opera-
bi ity

9. Failure Modes:

10. Margins Available: £ ] Input Spectrum I Stress or Deflection
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FIGURE 66:
NNESSEE VALLEY AUTHORITYNP AUXILIARY-CONTROL BUILDING

RESPONSE SPECTRA
FLOOR ELEVATION 814.25
DAMPING RATIOS 0.005, 0.010, 0.020
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.4'

I. Plant Name:

1. Utility:

2. NSSS:

3. A/E:

Type:

PWR

BWR

Other

II. Component Name: ___-___ ________________________

1. Scope: [ ] NSSS f BOP £ ] Other

2. Model Number: L - Quantity:

3. Size or Range: . \-• 'J Z <

4. Vendor: \,7

•5. If the .component.is a. cabinet or panel, name and model Number of the
dev'ices included: L £ j _--

6. Physical Description:

a. Appearance:

b. Dimensions: •o•I

c. Weight:

7. Location: Building: •

Elevation:

4 hI

8. Field Mounting Conditions [ ] Bolt (No. , Size, .
[ ] Weld (Length )

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

10. a.

b.

c.

System in which located: . -

Functional Description: -

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

[V] Both [ ] Neither [ ] Other

\-Z ýý

Sismic and Dynamic Oualific.tion Summary of Equipment

xn

I I I

-Ccjl\-7 7ýý

. k"ý

-7\) Výr



" 11. Pertinent Reference Design Specifi cations for Qualifizcation

,, Requirements:

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Itput e. Qualified Life

c. Fatigue Considerations

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

_ Yes [ I No [ ] Partial or limited availability

IV. Equipment Qualification Method:

f'IX Tes.t. [. 2Analysis [" ] Combinatio-i..of Test and Analysis

Qualification Report*: VK - . ....

-(-No. Ti~tl 6--arnd nateý): I •

Company that Prepared Report: ___

Company that Reviewed Report:

Where Report is filed or available:

Applicable Codes.And/Or Standards:-

V. Vibration Input: .. .

1. Loads considered: a. Seismic -only----

b. .. [--]-Hydrodynam-ic-only - - .. - - --

c. [ ] Vibration from normal operation

d. [ ] Combi-nati-on--f--(-a), (b), afd--c-)

2. Method of Combining RRS: _

[ ] Absolute Sum [ ] SRSS [ ]
(other, specify)

3. Required Response Spectra*" (attach the graphs): P •i

NOTE:
ýIf more than one report complete items IV thru VII for each report.

"-If other than RRS is used, describe method.

2



.. 4. Damping Corresponding to RRS: OSE SSE

5. Required Acceleration in Each Direction:

L'j4IPA [ ) Other
(speci fy)

OBE S/S = /v= .VZ._

SSE S/S . *!-m F/B = _, _____V : .
6. Were fatigue effects considered?

[)q? Yes [ JNo

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

~~~~~~~~~~~~~~~~. . . . . . . . . ... ° -. .- . . .", ;-• .. . . -*...•.,, ' ,.. •:,.,. , • o "., .° ..

VI. if Oualificatioi, by Test', then Conplete:

1. E J Single Frequency [Y] Mlulti-Frequency: random
s r ine beat•

2. [ J Single Axis [X] Multi-Axis
~ [I] Independent axis [ .) In-phase motions

3. Number of Qualifications Tests:

OBE _ 7_Z_ SSE Other
(specify)

4. Frequency Range: _ _ _ _ __ _ _

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

S F/B -V_= --

6. Method of Z:.terming Natural Frequencies

[X Lab Test [ ] In-Situ Test [ ] AnalysisIr
7. TRS enveloping RRS using Multi-Frequency Test •

[XI] Yes (Attach TRS & RRS graphs)
3No



8. Maximum Input g-level Test:

OBE S/S = ,L F/B = v. \ = .-

•S/S = 4, F/B = V = \,_, _

4

9. Laboratory Mounting:

A. [/) Bolt (No. , Size )

" [ Weld (Length ) E ] :___•_,

B. Orientation and Fixturing: "c _jL- -

10. Functional operability verified:

t• Yes Y ] No [ J Not Applicable

"11. T-est.Results-includingodif-ca-tion. made.. -_._____._,._....._.1. .. . , . .: ." . . .. ... . . . . .,..

--.-- 2..tther, te's-s.-p'erformtd-(#u~h a"s agg-or'"f-rŽ li.ttest, inelsudn-
results):

13. Failure Modes (If appropriate

14. Margins Available: [•, Input Spectrum [ Fragility

V11. If Qualification by Analys-is,. 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/5= F/B= V =

3. Model Type:. ] 30 £ ]2D I ] D

.Finite Element Beam

] rcsEd Form Solution [ Otre

4



4., [ ] Computer C

Frequency Range and No. of modes considered:

[ ] Hand Calculations

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

[ ] Absolute Sum [ I SR5S [ I Other:

6. Damping:

SSE Basis for the damping used:

7. Support Considerations in the model:

Critical Structural Elements:

.Governing Load
or Response Seis

Identification Location Combination Stre
mic
ss

Total Stress
Stress Allowable

Max. Critical
Deflection Location

IMaximum Allo-,able Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

10. Margins Available: £ ] Input Spectrum

OBE

(specify)

A.

A.

odes:

[ ] Stress or .DeflectZion
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Page No. 42
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FULL SCALE SHOCK SPECTRUM (g Peak)
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Sdismic and Dynamic Oualific7.tion Summary of Equipment

Plant Name:

1. Utility:

2. NSSS:

3. A/E:

Type_:

PWR

BWR

Other

If. Component Name: _

1. Scope: [ ] NSSS [L- BOP 0 Other

2. Model Number: C•0Sr-d74 -2J0  L. Quantity: \-L 2PA.

3. Size or Range: \6,_ z V s r

4. Vendor: sL , - - -

.5. If the .component.is a. abinet or panel, name and model Number of the
deviices included: _____

6. Physical Description:

a. Appearance: . _

b. Dimensions: \ Y. Y•-$r1 q1 / 46

c. Weight: zl -' \zk-_

7. Location: Building: PU y _ a •-\

Elevation: ri z.-

8. Field Mounting Conditions [ ] Bolt (No. Size
--T Weld (Length--- _ )E ] L~o' lp ký_•, Lý k • •U -•

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

10. a.

b.

C.

System in which located: ' - \

Functional Desc-iption: •-aZ_ ,a-, v --L

Is the equipment required for [ ] Hot Standby [ J Cold Shutdown

Both [ ] Neither [ ] Other

*1.

I

7) ý4

LJ4



1!.. Pertine. Reference Design Specifications for Qualification -

Requirement's: - • \R

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Itput e. Qualified Life

c. Fatigue Considerations

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

yQ Yes I ] No [ ] Partial or limited availability

IV. 'Equipment Qualification Method:

. "- Tes.t. [ .Analysis [ ] Combinatioj" ýof Test and Analysis

Qualification Report*:

-(iNb. Ti'tle-and ýate):-

Company that Prepared Report: c-p \_-

Company that Reviewed Report: -- _

Where Report is filed or available:

4Applicable Codes:And/Or Standards:

V. Vibration Input: .. .... . ...

1. Loads considered: a. oX] Seismic -only- ---..

b.- .Hydrodynamic-only - --. - - -

c. [ ] Vibration from normal operation

d. E ] Combi-nati-ot--of-(a), (b); ad--(-)

2. Method of Combining RRS: ýý)P-

Ai• - [ ] Absolute Sum [ ] SRSS [ ] ._•4 , (other, specify)
S3. Required Response Spectra" (attach the graphs): T

-'A NOTE:
I'l•f more than one report complete items IV thru VII for each report.
•If other than RRS is used, describe method.

2
7 :'.7'



C. Damping Corresponding to RRS: OBE SSE

5.-* Required Acceleration in Each Direction:

[ ] ZPA ] Other
(specify)

OBE S/S= F/B= V =

SSE S/S :_F/B= V _

6. W;'ere fatigue effects considered?

[ ]Yes [ ]No

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

• . ". .'.

VI. .I Oualificatibn by Test, then ConpIete:

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

2. [ J Single Axis E ] Multi-AxisW £ ] Independent axis [ .] In-phase motions

3. Number of Qualifications Tests:

OBE SSE Other
(speci fy)

4. Frequency Range:

5. natural Frequencies in Each Direction (Side/Side, Front/Pack, Vertical):

S/S : F/B = V.,

6. Method of Determing Natural Frequencies
[ ] Lab Test [ ] In-Situ Test [ J Analysis

7. TRS enveloping RRS using Multi-Frequency Test

[ I Yes (Attach TRS & RRS graphs)
E ] No

.3



8". M.•aximum Input g-level Test:

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

OBE S/S : F/B : _V =

9. Laboratory Mounting:

A. [ ]Bolt (No. ,Size )

Seld (Length ) E

B. Orientation and Fixturing:

10. Functional operability verified:

[ 3 Yes I ] No [ ] Not Applicable

•.. • ... .Test. Results-.includ og modifgcati o., made" .. .. "

-- -:, ',. ." i " -iOt -her -t # Is-t- s -- -.pe f rm• ,"( ch 'is: a 4 i `g ,-0 fr ."f ag i 1 "i t~y *..te st , i n•t u~ fn &.-.'' :: .:..

results):

13. Failure Modes (If appropriate )

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

I VII. If Qualification by Analys-is,. then complete:

1. Method of Analysis:

[ ] Static Analysis [ Equivalent StaticNAnalysis

•Q ]Dynamic Analysis: f 3 Time-History [X] Response Spectrum

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

S/S = _ _ F/B= -

3. Model Type: [ 330 [ 320 I 31D

[ 3 Finite Element X Beam

[ ] C1osEd For- Solution [ t Ot~er

iSE



4., [ Computer Codes: ___ __

Frequency Range and No. of modes considered:

Hand Calculations

5. 'Iethod of Combining Dynamic Responses from Seismic and other

E ] Absolute Sum [ ] SR5S [ I Other:

6. Damping: (• Nt '--'-

SSE Basis for the damping used:

7. Support Considerations in the model:

8. Critical Structural El ements:

Go ve.-ni ng Load
or Response Seisr.

A. Identification Location Combination Stres.. • .. . ..-. '-:" ' . .' " " . ' '. ... *•, • " ' . .- , , : : ' " 7 -- " . " - . " -. .

Max. Critical
Deflection Location

S
.4 ..

Total
Stress

c
s

Stress
Allowable

7? , ... .. °

,ax,,,,um Allowable Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

Margins Available: [ ] input Spectrum E I Stress or Deflection

&~

OBE

(specify)

~1
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Scismic and Dynamic Oualific7.tion Summary of Equipment

. ~Plant Name: , Type:

1. Utility: _ -_ _ _ _ __PWR .

2. NSSS: _ ___BWR

3. A/E: _ ' _ _ _ _Other

11. Component Name: \• • C \J V•• \

1. Scope: [ ] NSSS EX1 BOP [ J Other

2. Model Number: __ _Quantity:

3. Size or Range: \?. \ •

4. Vendor: _'_' _ _._ _ _ _ ___ _

Z5. If the .component.is a. cabinet or panel, name and model Number of the
devices included: __ • - k "2X

6. Physical Description:

a. Appearance: •E-.. -: - wA

b. Dimensions: r 1 )i Y(,A-" x \

C. Weight: 2 C V

7. Location: Building: -

Elevation: r-

B- 8. Field Mounting Conditions [ ] Bolt (No. , Size
[E] Weld (Length .__1)

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

10. a. System in which located: V ,Z\. kC ýSý3 \ -'4qA

b. Functional Description: \

c. is the equipment required for [ ] Hot Standby [ ] Cold Shutdown

Both ] ' Neither [ J Other



. . .. .

11. Pertine6t Reference Design Specifications for Qualifi-cation
Requirements: 7\,) R

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load I-put e. Qualified Life

c. Fatigue Considerations

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

Yes [ ] No [ . Partial or limited availability

4 IV. Equipment Qualification Method:

T Tes.t. C. ] Analysis [ ] Combina.tion..of Test and Analysis

Qualification Report*: ... .... .. . . . . .

4(iyb., Title-arnd Date): j.--- . - K9-MkM

Company that Prepared Report: .•r.z- -.

Company that Reviewed Report: ?_

Where Report is filed or available:

Applicable Codes.And/Or Standards:

V. Vibration Input: .....

1. Loads considered: a. [ •.Seismic only '...

b. -[]Hydrodynam-ic-only -. .. -

c. [ ] Vibration from normal opera-tion

d. [ ] Combi-nati-ofhof-(a), (b)- a-dc-)

1 2. Method of Combining RRS: \.\:

[ ] Absolute Sum [ ] SRSS [ ]
ji (other, specify)

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

NOTE:
more than one report complete items IV thru VII for each report." •*If other than RRS is used, describe method.

1• 2

.............................................



4.

5.

6.

K . .** , ¾*~

Damping Corresponding to RRS:

Required Acceleration in Each Direction:

[E-3 ZPA *[ ) Other
(specify)

OBE S/S .. j F/B = .. V =j

SSE S/S= F/B = V =

Were fatigue effects considered?

[y,] Yes E I No

If yes, describe how they were treated in overall
qualification program: Y=2 Q\Kr Ea\~.~

.I. .Dub Test, then . •..np ...e. . .: .VI. 1f Oualificatibn~by Test', then'Conolete:"

1. [$] Single Frequency

2. [F ] Single Axis
] Independent axis

[ ] Mlulti-Frequency:

[•.J Multi-Axis
[ In-phase motions

-:'.. .. :.... .- ..• f .... - . ,..

[. ] random
[X] sir e beat
I I

3. 4--Number of Qualifications Tests:

SSE

4. Frequency Range:

5. Naatural Frequencies in Each Direction (Side/Side, Front/Eack, Vertical):

S/S F/B . L ,_ V.= \Z LP ;19 ,,

6. Method of Determing Natural Frequencies

[] X1Lab Test [ ] In-Situ Test £ JAralysis

7. TRS enveloping RRS using Multi-Frequency Test \.ý

] Yes (Attach TRS & RRS graphs)
] No

Other
(speci fy)



" 8. Maximum Input g-level Test:

OBE S/S = F/B =V.

S/S = • F/B =V

9. Laboratory Mounting:

A. [ ] Bolt (No. , Size )

[ W .eld "(Length ) E J "_ _

B. Orientation and Fixturing: 4-Q -•.x

10. Functional operability verified:

[)(] Yes [ J No [ ] Not Applicable

.1. Test. Re~ults-including.modiffcations. made--.- ._'____ _.._.._.._...

e o •, ag'h g -or f.agi i ty-"test, inclu In.' . .
results):

VI I.

13. Failure Modes (If appropriate

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

If Qualification by Analys-is,. 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 =

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

F ] Finite Element

r CS~ For-. Sl t o

V -

[ ]

[ ]

)

1D

Beam

0Othe 2r



j2C2 ~ ... 7<';$~j> ... .''~2'w''....~A ..

[ ] Absolute Sum I ] SR$S [ ] Other:
(specify)

6. Damping:

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

Critical Structural Elemients:
....... ... . ... ,.

-Governing Load
or Response Seismic

Identification Location Combination Stress

Max. Critical
Deflection Location

Maximum Allowable Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

r 3 Stress or Deflection

8.

A.
Total
Stress

Stress
Allowable

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

[ J Hand Calculations

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

777.o, -.. .. ,

10,. Ma•=rgi ns Available: E .] Input Spectrum



E VSTINGHOCUS-- I CO~ C O~PGRAr RjC.-
K "4' 1. E, %a N rIAWE ENGLNEE -G S' V ICE!

1701 W. WISC04SUý4 AVE.
M I LWA LIES, WIS. 53223

Tennessee Val ley AuthorityI
j Watts Bar NuclIear Plant I0Mtra

7107-10073ý 1 0-334 19-M'\,KE-BM I R~Y 0 IS E.T NO. I

___ ___ ___ ___ ___ ___ ___ ___ __ DATE 1

.118Tvoe KA-241 VoItne ter ISTYLE J1tHN0

I Ii - ~ScalIe 0-140, 60 HZ with.. 1
7 uo~oressed-ZeroExD-andedPortioh____________

of Sa e.AD '100-140 ..

218 TYoe JA Disconnect Styi tch I 459D988315

225 Amp, 2 Poles (DS) .- 1
j~ 8~ OEM' Type Hi Transfer Switch - INN2002592l _____

600V.., 200A. Continuous, 1200OA..

Ine r~ iaCaD. (TS) _______ ____

416 TyeEEZC I ndicating Lights -449DIl87G54 . ____

~ Twith A.mb-er- Lens, 120V. , 60 HZ ... J . 4
320 Ohuuum Resistor .I_____

5 53821 Heineman ACS-15 Amo 60Z1CF-2-l5-240-3 I____
F rame Series CF 240V. 60_________ HZ_____

f 5 . 2 Pole with Au . __ _ __ _ __ _ _ ____ ___

I I'll. & 1 N.C. (E) i__ _ _ _ _ _ _ _ _ __1.

A.;



.1701 WN. i/I S C IN A7=.

7107-10073 tcv oO349MEB _______________

CO__3341__________________________HE NO, 2

D E-SC R IDTIO N ~ STYLE -NO kLIS
___!BY:__ DATE'

- 1G 2 - Heineman'ACB-l5 Amp CF-2-1 5-240- 1 __ __ __

r__ Frame SeesO F 240V., 60 HZ 'I1

__ 15A.j, 2 Pol-e with Aux.' Switch. 
.

1 ? O.0 & I N'.C. (E). __________ __________

7 14 Tpe EZC Indicatina Lichts _ _ _ _ _ _ _ _ _ _ _ _ _

T th CerLens, 120V. ,60 HZ _______________

3200 Ohm Resistor .i_________

7A +8 il~io t Used________

S9 Type SG Relay, 12V, 0H 293a254A26 -

!DPDT__ 
_ _ _ _ _ __ _ _

j___- C eea Electric EB- 5, 12 Pt.

1 1I 361 Bussrnan Type KWNI0 Fuse I KWN 10

1 2 5 0 V D C , 1 0 _ A m p_ _ _ _ _ _ _ _ _ _ _

18VeeD. lctri Fuse Block, 240V. I G.E. 842!-3

3,0A. 2 Pole for Itpm 11_ _ _ __ _ _ _ _ __ _ _ _ _



.1701 W. WISCONSIN AVE
1LUY-A U ,EE %1S. -53233

- - , a.. , . . • - . ..-

;7107-10ID73 • C -334 I 9ý'- 4 0 s E 1 10 -E . 3

70DESCRIPTION STY NO.,
:i. MILWAW( .... ::'NS333

25 -."; . C--3"3. I 9-._ - ._ ..- E, . -,. 0DESCIPTON STYLE N DATE

1124 musan Limitron Fuse K~h0I_____

j 250V., 60 HZ, 70 Amo - .
jI.terrUDtin. Ca.acity 200 A......

321 Bussman Tvoe KAZKActivatorA_KAZ Activator.:,.:,. . ,:• ... • _ .__ __ ._ __ __ __ __ ____ _
. .. . .-

321 Bussman Fuse Block for

4

Item 12 & 13. . " "_'_ ___

21 Tyoe t.!TA -Isolation Trans.. IF1690 - I "I I . - . .... A . :.
":.: - 230/460 - 115/230, 3000VA. ..... "

7 . . .. .. ,. _ _ _ _

8- 8 Lithonia C Series C-220 - -t 1
•""!. I Lamn Fixture, 40 Watt with

(2) 20 Watt Lamos and Guard . K ---D _____________________________I *-- -I -1:-:
I

1-7. 81 Bryant Sincle Pole 4 4801 '1

Tocale Switch, 15A., 277V., '

7A 8 Bryant Receptacle, Cuplex 1 808 _

15 . 12 V



-. . .
.-

I

/

6)X .'? x

WESTiNGHOUSE ELECTRIC ZCORPORATIO
MILWAU'EE ENGINEERIN.G SERVICE

DIVISION

1701 V1. WISCONSIN AVE.
MILWAUKEE. WIS. 53233

17107-10073 1 C0-334lO9-KE-BM I RV. 1 , ISHEET NO. 4

":s J DESCRIPTION' STYLE NO.B: DA

17B B General Electric EB-5, 4 Pt. - 6422482G4 _

~1J Terminal Block, 600V., 30A. "_"___- _ ______I-_

1 7C 8 National Lock Co. 3 Pt. Latching Lock " 68-0340T - " _.__-._,

!I70' I Lot General Electric S..S. #14 T
Control Wire S.I.S. #14

.F II Lot General Electric S.l.S."#10 -___.__.

Control Wire S.I.S. #10-- -
__._" . -

I Lot General Electric -4/o THW-MTW/ - "__"____

4/o Cable TvDe THW-"W -

I, H' -, .. .I:

17G Lot Copper Bus I" x - - .. , I

.17H I Lot 3M Scotchtite 105C 30244478 .

Heat Reactive Bus BEar - .". _ "____._"_.

Insulation W'" .



* *. ~V - - . .. C_________ - ~ -*-~______ - --.-.. -~ -.. ~.

1~

70

!7107-10073 1 CO-33419-MKE-BM I PEV. 0 I ISHEET UO. 5

DESCRIPT ON STYLE NO. 1, N,.AL iNSP.
'By DAT!1J.: O .T.--

-7 -

8 32 Bussman Fuse Type KTN K TN70 __-_"_:_

70A. (ShipDped Loose & Unmounted) " .-.

32 Bussman Type KAZ KAZ -'".- -:::;-. -  -I:.-i•

,WI ! ;'Actuator (Shipped Loose U Unmrou nt ed)'=:..• ,-

I..

.20 20 Igussman-Type KWN Fuse KINIO0

'(Shipped Loose & Unmounted) .... _"_.... " _...._-'

70A .__ _-__,__ _:__

hIl21 8_, West. Type EZC Indicating 449DIg7G44'"

., Lite, 120 VAC with Blue- ."

Lens, 12V., 60 HZ

20 ~20 0 Ohus mn Tye K FseiKsto0r

ILI

NVETI "-E--N L!O-C'U$' R.I., (Z C C0.-P (RATi -ON
MWILUAUKEE ENGS. ICER S ; ,,.E

DIVISION

1701 W. WISCONSIN AVE.l
• I IL A UK(ErE. WIS. 53Z33
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TENNESSEE VALLEY AUTI lOB iTY
WMiNP BUI(J] ARYCONI"RO' 1UiLDING
R E S PONJIZ A .PE • .'1.' A
F LOONI 1-.,1.."VATI'"ON 755.5-

OfI 0.1'V , , 0 . 1.. 0 , 0 . 20):. SE, [-' \ II)f'!Z~ ,N "I ,L

-ý A A

I>t. ~ I ~ E.I~.C' ~:.Nr'J$

1-
.1-.

~

~ .0- *~-

.1.

.1*

A~ 7ff

• • •.i ...... •ll•J•1. • l ............. * •k.•L,; ...... {•.•, •,• •i .... • ;• .• 11̧•. •'•;
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FIGURE- 66: ; 1.'NNESSB : VA LL '\ AUT1IOI,[Y
, ,, I•N •I ALJX I tIA I Y -CON TR F .O L 13U JIfDI , ',D '

1 2 lEES'f.NSjY- SrLTC'flI'A

D'A C ;iG tiA'I'IOS 0.005, 0. 010, 0. 020
- S. SS ', VELR 'FJCA I

0,()

n r.,C 0.4 - -2

II
c.~ 08

0 I
0.4, il }

" . ... •-•. . - • -+- . .• . .• . . ...• . . .•. .. - : . - - .. !' ,',



TYPE OF TEST-BEAT TEST
PNL. - 2OVAC VITA. INSrRUMENT POWER BOARD

/ 7 PER. FIG.- I
ACCELLERATIO.N IN G's

IACCEL. NO,~ AC*CEL NO. 2 jAC CEL. NO, 3 ~ACCE L. NO04 IACCEL. NO c;

2- Z ROOF

2 -X TOP MIDDLE RIGHT FACE
.- X CENTER LEFT FACE
4 -x IN - \I-
5 -x INSIDE BARRIER

I -

FOR-G ,/TVA.

73C2- ,33010SPEC. uO.- 74C4- e5216
WE-S T. Q3. - CO-Z12G99 -3341,D

SYSTE_.MS CONTROL COR\P N0.-49G72 . 10073

PACE 'G F of10f 34

ACCEL.
ACCEL.
ACCEL
ACCEL.
ACCEL
ACCEL.

NO..
NO.
NO.
NO.

', ,O



TYPE OF TEST -BEAT TEST

PNL. -120VAC VITAL INSTRUMENT POWER BOARD
PER. FIG.-

ACCELLERATION IN G's
: " ~~A'.CEL. NO. I A¢ckFINO 2 IACCFI_ N-.l .R lACCi Nf 4 [_r

I A~I
f

____ _____ ____ t _____ i
I

ACCEL. NO. I - Z ROOF
ACCEL. f;iO. 2 -Y TOP MIDCLE RIGHT FKCE
ACCEIL NiO. 3--Y CENTER LEFT FACE
ACCcL. ,NO. 4 -Y IN- •i T
ACCEL .L .''" 5 -Y .ISCOE t ARRI-eP& C EL. ,!. -z iN - .• " W- o -.-.

FOR- @ TVA.

SPEC, NO. 73C2- -3010
S 74C4 -5216

WEST. GO.- Co-32•95 4 3419

SYSTEWIS CONTROL CORP NO,-
49G72 a 10073

-- -- - - -

• ~~~~3.• ,•. ,•/t [[,7f.• -.• . . -c -,2 . ',.A ! ,.L, . J't

12 1 .oo ) /,/- I 133 1,, 2 _____ _-•3 :l29 1 /.3 4 _ _ _ _'_'4 _ _ _ _ _ _ _ _ _ _ _ __,_ _ _ _ ,_._ _ _-

8- ( 1. 9__ _ _ I 1_ _ _

24 4
32 _____ 9 _____J2
33 I- 7_2 -r- or 1_____ ___

G~ ~ ~ ~~ ~~~~ --,, - ----, ----,----'--- ..- i.22: "-

tI
z•, c=,..o .. t. , :D . I ., .<, _1. _ 7___ ___ I _ ___, __. _ ____,,-,

I_ _ _ _ __, _

_ __ I __ _ _ _ t1..... . ..

1 1d !n



~TrABLE5

TYrPE OF T -ST- BEAT TEST

PN.-12,OVAC VITA L INSTRPUMEJNT POWER 8OAýRD

I

I A "' ~TOP N1VCLE RIGHT FACE
A C C EL i-lO. 3 -X CENTER LEFT FACE

IACCEL. NO, 4/, -x .\IACCETL. PlC. 5 -x INS10 -RRE
S PEC. N0.- '?3C4S2--31

SYSTEMS CONTROjL CORR O.
49G-7 2 -' 10'73 N .

1r

J.ACCELLERAThON IN G'sFE!.jCCL N. AC-CEL NO. 2 IACCEL. NO. 3 JACCEEL. NO. 4 ACCEL. NO. 5 [ACCE.l.NO.

,12A

4 
2 .~

15 ATý

17 1 2-2 ____2_:

-24 __7_

323 4 ,

A-C LN0,1Z ROOF FOR-G TVA.



TYPE OF TEST -BEAT TESTPNL. -12,0vAc VITAL ('ISr: UM•NT POWER BOARD
P PER FIG.- 4 "-X/Oa

\jE,, -A "ý \1
FREQ, ACCELLERATION IN G's

ACCEL. NOY! AC-CE.L.NO.2 ACCEL. NO. 3 ACCEL. NO. 4 ACCEL. NO. 5 ACC-L. N'0c)
-' - / A

ROCF
TOP MILLE IRlC-.T F/,CE
CENTEýA LEFT F's-CE
I; I

IN -\j~

FOR- G) , TVA.

7Cc•- s3CobSPEC. NO.- 2- .

WEST. Cp.- Co-K,•CG ' ss1
SYSTEvS CON',,TR-L COR NO-4- 7 ,4 G7. 

3 1,-?

NO.
IN0.

O.

ACCEL.
ACCEL.
ACCEL
ACCEL.
A CCE L.
ACCEL.

I--Z
2-Y

4-Y
--Y

3--Z



iTiAme " I I

SEiismic and Dynamic Oualific7,tion Summary of Equipment

Plant Name: \wAQ
*I.

2. NSSS: (~%)

A/E:

Type:

PWR

BWR

Other

II. Component Name: NZ2 -- \t3\.•• •Y :\k_&

1. Scope: [ 3 NSSS [)(] BOP [ ] Other

2. Model Number: _\:% Quantity: 4-
3. Size or Range: \25• \J
4. Vendor:

•5. If the .component.is a. cabinet or panel, name and model Number of the
deViices included: •w\.. • ' -

6. Physical Description:

a. Appearance:

b. Dimensions:

c. Weight:

7. Location: Building:

El evati on:

8. Field Mounting Conditions L ]Bolt (No. , Size
EX] Weld (Leng th,\V 4.)£3]

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

b. Functional Description: - - \

c. Is the equipment required for [ 3 Hot Standby [ ] Cold Shutdown

[f Both [ 3 Neither [ ] Other

10. a. System in which located: '

7:_.• t ,o x v: k v -f• -

2. NSSS:



11. Pertinent Reference Design Specifications for Qualifi.cation..- Requirements: ?_c•• -.(•

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Imput e. Qualified Life

c. Fatigue Considerations
T.

.111. .Js Equipment Available for Inspection in the Plant:

Yes [ ]No [ ] Partial or limited availability

IV. E-quipment Qualification Method:

Tes.t. [. .Analysis [" ] Combina.tiobi.f Test and Analysis

Qualification Report*: .. .

• • :(i~b-ýfTJi-tle'aind Z/ate-):\,• -- C -% RI£"""

Company that Prepared Report: --- - .

Company that Reviewed Report: 77)N
Where Report is filed or available:

Applicable Codes. And/Or Standards:-

V. Vibration Input: ..... .--

1. Loads considered: a. Seismic 'only- -

b.- [ y--ydrodynami c-only-

c. £ ] Vibration from normal operation

d. [ ] Combinatio--f-(a), (b);and(-)

2. Method of Combining RRS:

£ ] Absolute Sum [ ] SRSS [ ]
(other, specify),

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

NOTE:
OTIf more than one report complete items IV thru VII for each report.1 If other than RRS is used, describe method.

--

b 7
_<-.



4. Damping Corresponding to RRS: ORE SSE

5. Required Acceleration in Each Direction:

[Q ZPA ]Other__ ________

(specify)

OBE S/S __. __ F/B8. . V= .V2L.
SSE S/S= . FVB v

6. Were faticue effects considered?

[\]Yes [ ]No

If yes, describe how they were treated in overall
qualification program: ' .•--J\(- -- " • .-nŽA.

• .. . " .. .. . , .- , . ..%..

VI. If Qualificatihn by Test, t.hen Conplete: "•F• :

1. [/] Single Frequency E J Multi-Frequency: EJ random
sine beat

2. [JSingle Axis Multi-Axis
[ ] Independent axis [ In-phase motions • C -

3. Number of Qualifications Tests:

OBE SSE Other
:, (specify)

4. Frequency Range: - k-•_.

S5. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

II S/S = 4ZF F/B= iX V=

6. Method of Determing Natural Frequencies
Lab Test [ In-Situ Test [ 3 Analysis

7. TRS enveloping .RRS using Multi-Frequency Test &.!

A ] Yes (Attach TRS & RRS graphs)
£ 3 No



10. Functional operability verified:

I]Yes £ ] No [ ] Not Applicable

i"~~ -e ... '1.".et Re~tulTt s -:in cIu di g. mo d ifýc a t io-, ma de V..• .. k.- .. .

12-." -Oter t~ss~prfo rm~d (d ch ''• agTig-o"f-r-i Ti ty•test, i ntudin" :: - "'

results):

13. Failure Modes (If appropriate

14. Margins Available: [ 2 Input Spectrum [ ] Fragility

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[ ] Static Analysis £ 2 Equivalent Static Analysis

[ 2 Dynamic Analysis: [ ] Time-History [ 2 Response Spectrum

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

S/S= F/B= V =

3. Model Type: I 2 3D [ 2D 1 21D

[ 2 Finite Element [ 2 Beam

J C]lsEd For_ Solution 0" ter

4i

-------------------------- '--------

415*
S-. M.aximum Input g-level Test: _4 ý-•k,_f

OBE S/S = F/B = V'

OBE S/S = F/B = V =

9. Laboratory Mounting:

A. Bolt (No. , Size. )

[" 2 Weld (Length') E ' ....

B. Orientation and Fixturing: .,



~'*~ 4.,r

6.

7.

i/s.
L I Computer Codes:
Frequency Range and No. of modes considered:

[ ] Hand Calculations

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

C ] Absolute Sum E ] SRýS E I Other:
(specify)

Dampi ng:

OBE SSE Basis for the damping used:

Support Considerations in the model:

Critical Structural Elements:* . • .

••. . °- . , S

.. Governing Load
or Response Seismic

Identification Location Combination Stress

Max. Critical
Deflection

4. . - S.......*. - . .... .. ,.

Location

.S . .4. ; . • • ". .•

... .. • .

Total Stress
Stress Allowable

7 . ..

g'axi-mum Allowable Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

.1

E I Stress or Deflection

8.

A.

B.

10. Margins Available: i ] Input Spectrum
4



(specify)

OBE S/S= :F/B = V =

SSE S/S = FB = V =

Were fatigue effects considered?

[ ]Yes []No

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

VI. i'f Oualificatibn, by Test', then Conplete:

1. [$] Single Frequency [ ].Multi-Frequency: [ ] random
sine beat£ J] _ _ _ _

2. [ ] Single Axis
[ J Independent axis

3. Number of Qualifications

OBE SSE

[ XJ Multi-Axis
[~3 In-phase motions L -c •-

Tests:

Other
(speci fy)

4. Frequency Range: \- Ž 4--

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

S/S = \ F/B = V'=

6. Method of Determing Natural Frequencies

Lab Test ] In-Situ Test [ Analysis

7. TRS enveloping RRS using Multi-Frequency Test A

£ ] Yes (Attach TRS & RRS graphs)
[ ] No

SSE4. Damping Corresponding to RRS: OEE

Required Acceleration in Each Direction:

J ZPA C 3 Other



8-. Max imum Input g-level Test:

OBE S/S = F/B =V.

OBE 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

.1." .Test Results-.including modiftcatioi. made*. L..

S1 . .e : .

.er ts-sts."p'e'forord'"(§u-h " ag'9gu frt8a 4i ty•-.est, in•udfnc*.:..:'-'-.
- results):

13. Failure Modes (If appropriate

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

VII. If Qualification by Analysis, then complete:

A
1. Method of Analysis:

[ J 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 __V =

3. Model Type: £ ]30 [ ]2D 1 ]iD

[ J Finite Element £ ] Beam

C IOEsd For- Solution Ct....r

4



[ ] Absolute Sum [ ] SR$S [ ] Other:
(specify)

6. Dampi ng:

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

Critical Structural Elements:".-':" ..... ":•:.::.... • .:.-:.......................................................".:".".....•......'..{-

Gove..ni; Load
or Response Seismic Total Stress

Identification Location Combination Stress Stress Allowable• .. '" : " : .. . .. , ' " "' ".o . .': : .. . . " ' "•. . ". - ." . " .. - . ..-. ".. •. . ... ' •. . .",7 7 = - . " -. .. .:;7.

Max. Critical
Deflection Location

Maxi'mum Allo.wable Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

10. Margins Available: i ] Input Spectrum

A.

. A.

4., [ ] Computer Codes: .

Frequency Range and No. of modes considered:

E ] Hand Calculations

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

[ ] Stress or Deflection



0.

.N A U K E Z. WIS. 53233

• Tennessee v ai ley Authorilty........ •, . .. . .
125 Volt DC Vital Sattery Boards -B1II of Material .. .- • -

'Oat ts Sa r Nuc , ear -PIlant:••- •"

-7107-t-1773 '. CO-3369-7.-MIKE-eM E _
-S1,= -T. ,!0. 1WESEREIPCTION 'IN: FNT.

171 . • .OSI1 V. • ..! A.•

4 t I Cule a H3=er PushLiaht- 71-

120V ..... 0 .y "r I ,: , . -

OPPROVED WITH C'RZTO
Escutcheon - ALARM - REStT AS N-.OTED I

-This approval. le rc, rcLens ,hih te - ,es or d-signs, •!C for e

N.. ENMESSEE W\1%4EY AUTHOtY-
--. Dae . I-- ----

71 Cont-.cts. N.0. & I JUN 11197.' '-

t I_{ ,-oltmete " " -- ""

150 VOC Element. 0-IS5CV. Scale

V " -Contained, SuOcressd " 7-.
Zero Fxsanced Scale i00-150V. -

yAY~-9497-5*-
3  4 General Electric Tye 195 1 S

Meter, E!ement 100 .1,N D.C, 75 852

Scaa I e 400-0- 8OA. 0C.

__with u.T .1 00iA ______, "

ole Se-,. Points, with

Rem'1 ee Mt;, Kit & - ,,

Shunt 300,A. * (AM) N -..

4 . ., ., . :-l - 24t Me-er 6 9t

E ennt 10, N O.., Sa 1 0-6OA'

A.

4. :'.:
I - - __ - - - . . I ..

•r



7 7. .,..'..- I. ...

I.

WESTINGHOUSE ELECTRIC CORPORATION
MILWAUKEE ENGINEER"NG SERVICE

DIVISION

1701 W. WISCONSIN AVE.
'MILWAUKEE. WIS. 53233

7107-17773 CC-33697-4KE-EM IPkV.i I SHEET NO. 2=! DESCRIPTIOIN ,STY LE NO~ 1B:AT I

4General Electric Type 195 -__

. • Aeter, E:Iement !,-0-15 tA.:

.- . Scale t50-0-150 V.0.0. """fDoublel Set Point with, (2) 10K, 5-Watt, 2% -- _. __._.. . . " _ .-.

-' i~i Resis-tcrs & Rernote Mtg. Kit (V-lM) 1012K10701 .

I - T ". .. .. :-. .

•i6 ý4,1 estinahouse Type-SS-851 Shunt for Item 4 563872

O ,! 600A.." ..

Westinghouse Type SS-851 Shunt, 1OMbNV, 80CA 563873 A

.' 40 Potter & Brumfield T,,oe T R KDR5058 _

2 : 5- V[C ReIa 2 N.O. & 2 N.C. . "

.2,el y _ _'_ _ __ _ __ _

4 Agastat Time Delay Relay 7022ADGZ

120 VAC Delay on Drooout

5-50 Sec., DPOT, With Auxiliary Sw. __.__

4 General Electric Tyve NGV I 2NGV! 7A2

R~elIay, 125 V.D.C., Rariae -• . ,

I i.0. 7 I N.e. (27) III

-(27--) ----------

U
-~ ~4 I--

I
iii -

i



'LS- . .. ...--

.. - . . .
o

.
°

WESTINGHOUSE ELECTRIC CORPORATION

MIL-WAULKEE' ENGINEERING SER~VICE
DIVISION

.1701 W. WISCONSIM AVE..
WIS. 53233

_710717 7T 73 -0-333697 -MK E--'ýM .~r I v 0I ET ri.3

• F I N LI- I NS .

DESCRIPTION: . STYLE NO-Y: 0aT

West inchouse EZC h:nd icating _--_'___•_" ._

" L -teW* th 'White Lens 120VAC., 60 HZ '*"-_"_'_"__
-. .... ,

;° '" 3200 Ohm. Res istor - ''. . ... : -' :.. :.

3200 . .a. e. . .2. Po-Ie

I. 0._.A with,.
A..I '__ _ _ _ _ _ Ln Ti DeIa
, I A . I n s t a- .t. ..o. .

.14 tl t o__OX CuveChotDlaOi

tii, _3 General Electric-Air Circuit Breaker .. "

wi tch,

6OOV.,'Frame 1600, 2 Pole " .;.-._ __ _ _

IO OA it, _ __ __ _ __ _.

I__ Series Trip Device, .EC-l .. I. ....
Adjustable Long Time Delay : " .-__ _ __ _

-• ' Curve IA & Instantaneous " . "..

, 4X to !OX, & Curve 2C. Short De la-/ Unit.__ _ _ _ _ _ _ _ _ 1 :__ .. __
.. Norma! tv COen ,Trio Alarm " "I______

II Swjitch 1

S......~

EN I_____



.- " _l... . . . . .

_. .,....2 }C)  UZ..- ..-C
Y ', ,,,,' ,.,iL AUE' ~~i~N ~v . •

. ..-% • • .- • i. . .. .

4. ' "." !L.'/AUUE2 . ,V!S. 53"33..-.

-773 DESC,-)-T3 .697 EM "v
'•tD - -SCRIýDT10N

lice r-~E ~ir Circ~?t ~e3Ke: 492mc'4mE

c 2 Poe, Frmie 50A. "

.Trip '5A. -20',00'0. In~e:-p~.-g .

-3,a- iczv w~r cO? T7y

Open Tr- jp iA arm. Swi -tzh_

f~ I M...

Tve HF A. ir Cicu t BreKer.

Tv__o__sHF _ _______ __7___ __C____r_____-___;_:_ t936 0'e.G_

2 5 .) C 2_Po.e ..r. .e _ "50A. '

Trio.- 20A., 2DC•c0 '. I eqruD-.. - -• . -

.c- 7 -.+ .h om e "' ,"' . . ..-..

4 H E- A C ir' - BkC' C, 4 C- 2' .

2 2er7l A~oar .S rramh C. - -

C a. .c v "q. rvrerr i 0 o

7 - A '

T Bro -3k -.ý'4 2

;.4 i .4. ',ce 2.'- ,zI: E r r -i 2. e -ke "dg.:f 42~ .. _.

2 . C.C 2 Poe, Frame "50A.

• ] ~:0 . 2- 0 C, o ".•'Trp i, • , ,20C00A. i nr~rm0*i c-

' " ]-c~ip '• e- wit ch ..o..mi ...;

-h:
T I- r ..

w•



"NESTINGHOUS.. E 1 , =CTRIC CORPORATION
IMILWAWUKEE ENGINEERING SERVICE

DIVISION

1701 ý,V. WISCONSIN AVE.
MILWAUKEE. 'NIS. 53233

Sire.- to
A07A7nfliým

7107-17773 -MKE' PV"SHE"ET .

DESCRIPTION STYIE NO.iBALY: ATE

Sim. to
c Type HFB Air Circuit Breaker 4976D04G24,

250V.D.C., 2 Pole, Frame 150A. _ _ " _ _-

Trip 50A., 20,OCOA. InterruDtina

Capacity with Normal ly ......toen Trio Alarm Switch .

- _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ C I ii& .iMS. -~Lf'~.-.'--,,.______.

250 2 Pole, Frame 10...

.. Trio A. , 20,000,A. nterruot ina

CeIoariti, ywith Norrma I. IV__.______.__

COpen Trio Alarm Switch h_-__-__-_

SirM. to
18 1 Type HFB Air Circuit Ereaker 4976D04G28 _

250 V.D.C., 2 Pole, Frame 150A. - _

Trip _OA., 20,OCO.0. Inrerrupting _

.J_ Capaclty with Normaly I I

. Oen Trio Alarm Switch

Sim. to

vcT'e HLB Air C',rcuit Sreaker 5680003G09 ____"

-..C., 2 Pole, Frame 400A.

Trio IZ5A. 20,000A. I nterruot I n_

Ia i C ty wth Norm 1 y

LJI eri Trio Alarm Switcn .

[.



...............

I ~ J \vZ ,I. E C 'U K. 3.

D P/ .. O> ..... .. ... ....

C , DT1 0ilISTYLE NOU CIlL1S

~0 V ~.. 2 Po-e ~-m e AIQCA, A

rýD 3 CA 20 O . er r'I
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A ESTINGHICUS5E- ELECTRiC ORPORATION
A ? ' \! J MILWAUKEE ENGLNEE!NG SERVICE

DIVISION

S1701 W. W!SCO NS I AVE.
M 1iL1AUKE_, WIS. 53233

17107-17773 
WC-33697-MKE-BM 1 EV. I SHEET NO. 7 -D F C RCIP T 1ON STYL E NO.J Ls

SBussrnan Tvpe KAZ Actuator mZ1 Complete with f OA. 250V' !.. .-
_ " : _-_ _

30,OOOA. I hterrupt i ng

I Capacity, Indicator

Fuse & Fuse Holder Typoe

S 2778

Bussman Type KAZ Ind. Fuse
Ia'~7 -. I I\fVL. - I

j-. .. : Rated 10A., 250V., 30PoooA.

50- Bussman Sional Fuse Block 2828

4 Polboe 250V. for Item 26

28 1 Lithonia Series C C220
Fluoresceni Lamo

f -~ Fixture with Guard " I
I& F20T Larnos

General 2Elec0trc Type

EB-5 Term, in aI Bl1oc k

12 ot. with Cover

6422494G "?

____

V is7

i

£9.-5 Terminal. Bl(•k

12 
or. 

with 
Cover

I

I
I-- i I



'jVEST~NGHOUSE ELECTRIC CORPORATtID

M IILWAUKEE EN-iCiEERING SERVICEf

1701 W. WISCO SIN AVE.

M.-Y1AUKEE. o..33

7 7107-!7773 C,0-336,97-MKE--M -'. ____I__-___i_._0.._8

_ D CR 1R T iON STYLE 13O 'e:;CALJ-_e3 0- ' ,sSmDn T,- :N
"F se, 250v. - "_"_"

3424 O8A. FRN00

. 'd 1 24 - 60A. 1 F 0N60

e 400A. FRN400 -

o t Used._

'I -f:" . '_ "

a___ Chase-Shawmu , Tvoe 55 0-A4EYi600

I Amp--Tr3p Fuse, 60CV. _
, 600A., Comple-e wi th "

i . ,ount .g 'Ha r -.w re

Am . __'

"'I
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.?IItF " E, 6: TENNESSEF VALLEY , AiUTi(.RTY
WI'INp A.JX.ILIAIRY-CON"'ROL BUILDJNGC
R~ESPONSE SPE( ,FP." AtjJ
I- l,..OR/ 1;1 A'•'TION''  7 z.
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TENNESSEE VALLEY AUTHORITY 03/13/75
RESPONSE ACCELERATION-SPECTRUM
WBNP AUXILIARY-CONTROL.BUILDINO
MASS POINT NO. 8 -
DAMPING RATIO 0.010
SPECTRUM PLOTTED AT CENTER OF MASS
1/2 SAFE SHUTDOWN EARTHQUAKE
EAST-WEST MOTION

4 p I

0.40
PERIOD

0.70 0.80 0.90

LJ
U)

LLJ

0
0

'0.00 0.10
i0.20 0 .30

0

Vi ~ii

0'.50 0.60
IN SECONDS

,• •=• ,;3. ?. • •3 ;•';•' !4! •:• •:• • ;q•;• .:•,• • ;[•,•b • 2•.,•i•r • • • • •,•= • •;. • • •, • •'&• j•;;L•,t •*: •,,•q • •,[•

0
M

aI



~A. ~ ~ ~ V . ~.

FIGUJR E 66: '1'.,B NIBSSB"B VA LI.Y AUJTIHOI, IT'Y

PTi...SJ: SPECTlRIA

DAM?. ING RATIOS 0.00,5, 0.00, 0.020
.,. SSi.,, vi-,RTriCAl,

11 1 e ,.4 1 C 11 - 1 1 -

1,2

0.6-

0.4

0. 2

D.,o - -- t4 .,0 •{.I, I.



* ACCELERATION I'4 -G'S _

ACCEL. NO.. I ACCELNO-2 -ACCELNO.5 ACCELNO.4

.14 .3G` ".35 .139

2" . .15 .. 6 .36 ' _.4 "
. • .15 I .. .4 a,.,: ,. .37 " 5 1

4 ... 20 .49 , 4G__ .GO..j

:18 .55 .41 .G3

S :".2 .86 . .5O 9- 4
.42:- . 1. 34 ..35 - 1.47 .

.52-. L30 .40:... 1.32

,4 . 3 .

24 .3S 5 .18 .J40

32 .35. .21 t-4

ACCEL_.NO- V. -& -VER,TI;--
ACCEL;. NO-.3- -X -H OR4I1•
ACCEL.. N.2-X ,-HOREi OUT. HI-
ACCEL NO,4 -X .- HOR-PLIOUPT H2'

3,
........................ .. .......... .!:•,...

TVk-.075C2-6528 2 6 1
WESTI-NGHOUSE 4 C0-3,5'7'
SYSTEMS -CON TROL CCORP` 7773

/ *~*

;~***~.

.4 .. . * - -

..- -- 4f*.

- ..

Paoe (.1 nf 71

TYPE- -'TESI, 1/2 SSE BEAT TESTPE.FO



Sr-TYPE OF.TEST-SSE SEAT TEST

ACCELERATION IN V'S
RE.I~*ACCELI NO CCELNO-2 ACUCELNO.3 ACCELNO.4

.18 .35 _5_._ 7

2 .23 .64 .. 50 .G7

5" .38 .0 •2.70 .94.

4 42 .81 .75 .85

6 .50 1.24 .98 [.90

a. .94 2.38 [20 2.70

[I .90 1.50 .78 1.73

1: .19 [.28 .77 1.49

I . .1 .55 .809

24 .57" .44 . .70 44

32 .58 .35 .56 L07

". '*;..':

. -.

• . -.7 : •

ACCEL. NO. I
ACCEL. NO. 3
ACCEL. NO. 2
ACCEL. NO. 4

- -Z-- V E R T. I N
-x -HORE-.IN

-X -HORZ: OUT HI
-X -HORZ..OUT H2

TVA '75C2-85281
WESR)NGHCUSE ' CO-33697
SYSTEMS CONTROL CCR? 1`7773

V. .

. .- -:; , . . :,- .

Paqe 32 of 73

PIER .F16.
II



... \ •TYPE OF,'EST-I/2 SSE 8EAT TEST
PER FIG.2 :3_/ -.-

ACCELERATION. IN, G'S
FREQ. ACCEELJ'INOQj" ACCEL.NO.2 ACCELNa3 O CELNO.4

1 .13 .12 .25 .45

2 .15 .15 !41 .54

3 .14 .14 .37 .50

4 .18 .14 .O .47

G .15 .18 '.9 .55

8 .13 .11' .35 ._ 1

12 .44 .22 ,37- 1.75

13 .47 .22 .39 1.70
14 .50 .I1S .40 ,1.35

16 48 .12 41 .92

24 .27 .07 .38 .35

32. .25 .4 .35 .37

ACCEL NO..I -•- -VERT. IN
ACCEL. NO.2 -Z- -VERT[ OUT
ACCEL. NO.3-X - HORZ. IN
ACCEL. NO.4-X - HORi.OUT HI

x

TVA M75C 2 -65281
WESTINGHOUSE =CO-33697
SYSTEMS CONTROL CORP,1t7773

- Th ~

Page 34 of 73



.L .............. -,q. ,•-r•]• • 11 -Z, .• j ,• • •

.CCELERATION- IN G'S
FREQ. ACCELNO. t CCEL. NO.2 ACCEL- NO. 3 ACCEL. NO.4

1 .17 .15 .36 40

2 .25 .24 .49 .G9

3 40 .31 .70 1.00

4 .50 .39 .84 .25

6 .55 .40 .79 1.0S

8 ,2G .37 .78 2.53

[2 1.10 .55 .80-- 2.358

13 .95 45 .79 1.97

14 .97 .45 .75 1.80

16 .93 .35 .71 1.15

24 .45 .21 .56 .34

32 .54 .14 .37 .44

ACCEL.NO.I ----VERTEIN
ACCEL.NO.2 -ii -VERT. CUT
ACCEL.NO.3-X -HORL. IN
ACCEL. NO.4-X - HORn'.OUT HI

TVA 475C2-85281
WESTINGHOUSE OCO-33697
SYSTEMS CONTROL CORF'--17773

'-I.

¼-'-'
~ -

Page 35 of 73

TYPE OF:TEST-SSE BEAT TEST
PER FIa2



* ,.....,-¶,,~, -

...........-.-- .. ..------. *.. ~.

~~-$a ~%L
ACCELERATION IN VS

FREQ,.CCEL.NO.2 ACCELNO.3 ACCEL N-3.4

I .36G . .1t .14 1 1

2 ,35 .11 .15 41

3 .41 .15 .20 .55

4 .3G .15 .19 .39

6 .40 .15 .20 .59

8 .41 .11 .17 .96

II .39 .2G .68 1.30

12 .47 .30 .G9 1.17

1G .45 .18 .56 .5e

24 .37 .13 .50 45

'32 .35 .14 .59 .40

ACCELNO.3 -E -VERJN
ACCEL.. NO. I y - HOR.2 IN
ACCEL_ NO..2 -Y - HORE. OUT HI
ACCEL. NO.4-Y -HOR-,F. OUT H2

TVA '75C2- 8581
WESTI NGH 0 USE ""CO -33;S7
SYSTEEMS CONTROL CORR 17773

(

Page 37 of 73

TYrPE OF TEST- I/ SSE BEAT TEST
PER FIG. a



~-&4~-~

ACCELERATION IN VS
FQ..ACCELNI\'OA ACCELNO.? ACCEL.NO.3 ACCELN1O.4

1 .37 .15 .22 .43
2 .48 .22 .2G 6

.3.77 .3___F3_ .52.8
4.79 .,0 .46.9

6 .77 40; .G0 1.55
8 .70 .38 .77 t-50
I 1 .75 .4G.7G .91

12 B86 .513 1.05 .96
16 79 r .50 1.15 _______

24 .85 .20 .72 .BG
32 -_.14 J .3,3. .80 .5G

ACC.L.NU..3 -Er-VELJN-1

ACCEL.. NO. I -Y -HORP! N
ACCEL..NO. 2 '-Y -HOR:E. OUT H-ti
ACCEL. NO. 4 -Y -HOR;ý. OUT H2

TVA "'-75C2 - 8 5 31
WESTI NGHOUSE 'CO-3 3G37
SYSTEMS CONTROL COR"P*l777,3

nnn

Page 38 of 73,

TYPE OF TEST-SSE SEAT TEST
PER Fla. 3



TABLE
TYPE OF TEST 1/2 SSE BEAT TEST

PER FIO_4

ACCELERATICN IN C'SFREQ. ICCL.......___ __ACCELNOCL I 
LCCEL.N0.2 4,E-L.NO. 3 ACCEL.NO. 4

_ .1_ JS .36 40

2 .15 J3 .36 45

3 ,1r .15 .35 40

4 .22 .25 .42 _ _.55

6 .I9 .19 .36 .65

8 40 .47 .35 1.04

12 .41 .37 3.5 44

16r .35 .37 .35 T .3

24 .36 .37 .3G .35

32 .32 .12 .32 .34

ACCEL. NO.t -E-VERT. IN
ACCEL. NO.2-E- VERT. OUT
ACCEL. NO.3-Y -HORý-. IN
ACCEL. NO.4-Y-HORE., OUT HI

TVA075C2- B-581
WSYTINGEHMSON•O CO-55697SYSTEMS COINTROL CORD`'•17775

*~~'~:c ~-

*1..

.



ACCELERATION IN G5S
FREQ. - __ _ _ __ _ _ __ _ _ _FRE.ACCC AccEL..N&2 AhEL. NO.3 ACCEL.NO.4

I .17 .15 .36 .40

2 .2G .22 .54 .70

3 .50 .42 .89

.4 .52 .5G .75 1.36

6 .67 .52 35 L.84

8 .75 .80 .70 1.44

12 1.36 1.10 ..34 ,97

16 .7G .G6 .85 40

24 .. G .55 .89 .61

32 .56 .2G 49 48

ACCEL- NO.1 -E-VERT. INL
ACCEL NO.2-E-VER'E OUT
ACCE,.- NO.3-Y - HORZE:_ IN

ACCEL.NO.4.-Y-HORZ.- OUT HI

-; 4-~.

*~' ?~ -

TVA V 75 C2 - 8 5I
WESTINGHOUSE 'CO-33697
SYSTEMS CONTROL CCR._-I17773

............................. .,,- %.... .,,

Page 41 of 73

TYPE O. TEST SSE BEAT TEST
PER F103.4



•/ ~E . _ . ~ .. - ."".:T"':.'. ' 'MOE OF T EST 1/2 SSE BEAT TEST
PER FIG,5

ACCELERA•TIO IN G'S
4zr,,, - 1 cl.,J, ACCELa.2, A,:C::ELNC,3 ',rCCELNO.4 ..

.13. .14 .36 43

2. 1: " .(5 _ ,4 ' ,78,

3 J~ .1640 C .58
-4_ .2? .2t .40. .15t,..-.

....___.- _ _ _7_ _- .__ _ "_ 46 L0O&___ _ ___ __ 540. .5&

, S. .. 5 .40 .57.:

.Z . ".5-2. j5 ..5 "

2 _.7 ,- .,97 '.39! L27' , 45.- ,

__E•. NQJ' - =.-V E RT- I '.
ACCEL. NO.2- E'-VERFT•, 0CF
ACCEL. NO.Z -X -HOR-. VW
ACCEEýN4.- -x -HOi-., OUT Hi

-. W•5TNG0HSF__-'CO -33G97-
Sf5TEMS CONTROL.. CORP. ?I"775

I, **%

Page 55 of 73
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"PZTO--•.E!T-SS&E BEAT TEST
PER FrtG5 -V

Lc.... ' -" ' ACCELERATIO". NN G'S •F
A=-.,._N, -4.. "- 7. f 0. 247C" .. 3 ".CCELNO.4.7

V, - 2 .47. .8G 1.37-

3 ,42.. 41 .7 94
4,, . .49 .50 .83 .96

- G, -.5 .54 .99 LSG

& A I
.
" ... .8G 2.07

r - ... 1.03 .83 3.04
L -. - . .80 .81 1.IS

___ __• ... _:- - _ . 1.07 .75 .eo .

-• '-O0: ... 1.75 .81 1.14 -'

,.79 4...

ACCETO.Z--H- " &-
C-A CELr.Q--~C~ U ~

•. d.. .. ............

.. ., ,., ... . .
TV/A "75C2-8528! -
WESTINGHOUSE "'CO-3'3697•SYSTEM_.VS- CON'TROL CORFr2 17 7 7 ,3

* ....

/

'I
'V

!I. ft..

~
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ACCELERATIC-.,! IN G'S

" ICEL NO-1 [ACCELNO.2 ACCELNO.3 ACCEL.Nr4

a . .17 "...7 .37 _ _8

.20 .18 .4! .5_

. .9 .19 .38 .45

-.1 .19 .,38 G5G

.20 .21 .37 .76

a., . .50. .33 ' _.40 3.09

IS- .31 .2S .38 .68

.32 .34 .39 .44

29- .4_-. .58 _40 '.72
___ 5_45- .34 47 .4'2

ACCELJ<2. -:Z--VEFZ', t-5
.ACCEL.Na2- VE -VETr aT
ACCEL NO.3 -X -- RZ-.INJ .
ACCEL. NO. 4:-X- H C-P_ OUT: 't

T VA 075C2 - SS2- S
WESTINGHOUSE ý'CO-35G97
SYSTEMS CCNTROL CCRf?"1777"l

/

t
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• TTYPE OF TEST-SSE BEAT TEST
PER..,FIG.G,.

ACCELEF -. TION IN G'S

iCca.KC. P ACcEL. .O.2 AO:EL. "-3 ACCEL NO. 4

" . -.3.3 .' ..3 .74 .80

__:._.,, __' _ __ 0 .82 '1.49
3. 44 . .39 _ _0 1.32

:-PL.•" .F::J."-..',.,,...." .4,53 .47 .95 1.O8

G.., .41: 48 .91 1.45
a~ i:•8-. .3;€, •:  4.86 r.gO :.. -.

. .. *7• .57 .82 404
- 1@. .GQ.. .77 .87 I.G9

'- "_ __: .[17.... .81 1,45

.. .95 1.02 ..95 .39

3__' .80- .G5 .98 .71

ACCEI -Na I -ý --VER1T. '14
ACCEL:Na2•, -ii-VERA! CUT TVA -75C2- 528

WESTIN'GHOUSE 'OC0-W397
CC.EL..O. 4 -X.- HCR UT HI SYSTEMS CCNTP0L CCMi"17773

ACEL .... 4,XH~. U

!'.

I * *. ..

*1, -

:;l, -.- _R " ý - - 17 0 ___



T1YPE OF TEST - /2 SSE BE4T TEST?'' .4r L2 ' 4
. _ __ __ _._ • .:'L~C

X919
. . ... ._' . . 0Z r.3 7

.20 ... 2 .44

.-2 4S, .5

_ _ _•- _ __ .23 .70
.'. .:2 • .G2 2.OG

-. ..F +,

- ~ :. j~. .24. 42 ___ ___

24._:. ... .25 .42 G7

:3- .3 ... 20 .41 _ 4G

AE. NO. 2- z - VERT OUT .

AXELNOa.3-X,7 HORI IN ..
ACCE"N% 4-X -HOR_. OUT HI

TVA ~75C2-e5:2e1
WESTINGHOUSE C 0-ZG97
SYSTEM-S CONTROL CORP,17773

*1~

I-..
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-.. -, . A~CELCFJQ4I '
__n- .,a3C.. Ac2Vc '0.4

*...35 5 .77__ __

.4 V2 .40 ..63,

43: 43__ _ _ _ __ _ _ _

vt -.A4t4 2

.-. 46~~ .7 L3

48 -. 88 .84

.J.- 6 .ý 1.20

- ' ~ "~3Z,; __ __ .2GI .87 .0

ACCEýN'0.2-=- VERT OUT-~ V 7C-.5
ACZEt- '0.,3-X .H0RE i ES1~H0S C03

ACC~U~a-X-ORZ~ OU H~SYSTIEMS CONTR~OL cOpAr~777.3IClLa--H~aOJtH

- .'- 4'.

17,
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. .. ... .... . •.,;.. .{••.•,..•. ... . .

. ..... •. ~ ~ ~~ ." ".'', :." ' .* ~ - ~4. YPE F TEST -1/2 SSE BEATTS

ACCEL-NO.i- -E- VEFMW N
ACCEL. NO.2-iý -VERT OUT
ACCEL.-N O.3-X- HORE. IN
ACCEL. NO_4-X-HORP-.CUT Hl

TVA;*?75C2- 85281
WESTINGHOUSE =C0-33G97
SYSTEMS CONTROL CORP-t7773

:.. -' .K,- .

•,; ,= .5,:. ; -. ..

• N.. - .

Page 64 of 73

ACCELERAT1ON IN G'S

A C CE I N r, [_kr LCCEL.NO.2 .ACCEL.O .0.3 &CCEL.NO.4

.F J5.." f .19 .38 -.13!5

2" 1-9 .37 G1

3 •20. .20 .42 .45

4" .23 .23 .49 _ .53

G'. :.20 .20 .,9,3 St

.2. 0. .19 434

0.. •.34 . 4 9 .38 1.54

,,__•.2 .70 .52 1.05

____~5 __ _ _ _ _ _ _ _ _ _ ;37

22 .512 .. . 5 .38 .6G

.2'. j_____:_ .44 .38 .57

27_ .. 47 3,8 ".GG

32 31. _ ._3_ __ .39 42
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ACCELERATION IN ('S

FREQ. -0.3A________
ACC-L. o." I -CEL. N-0.2 ACCEL. NO,3 ,CcCL. NO.4

.38 .78 .82

.. 68 1.074 I.

46 I•• 53 .99 .99

4. .35 .42 BG

G - ,3 .90 1.14

8:.4 .84s 1.51

10: -17 LIB 1.18 2.14

12'. 45 I 1.11 .81 1.43

I G. i 3•G 1.20 .8G .89

2Z .23 I II .79 1.44

24- .25 . 1. .77 1.45

27 .4.3 1. 26 .78 1.25

___ .80 47 .90 .GG

ACCEL-NO.I --Z-VERT.1IýN
ACM.L NO.2-.•-VERT. OUT
ACC:EL N0.3-X- HOR•z IN
A(CEt.t"Oa4-X-HOR2. OUT H1

TVA, 75C2- 85221
WESTINGHOUSE 'CO-35G97
SYSTEM.CON'FROL CORP #17773

- .-..---- P, p~ P 6~5~f

-- N•" .. /. i :



AcCELERATION IN G'S
:- -'- FREQ. A -

.~,~ FREQ~ ACCELE.)O.21 ,ACCEL. t•0.3 ACCC..NO.4

S.35 38 .78 .82

. 2 .68 1.07 1.5,

34 .53 .99 99

4. .35 .42 .85 BG

G 4 ,3 .90 1.14

5 ,sG 1.51

o-, L17' 1I.8 .85 2.14

I21 45. .. .81 1.4,3

16.3 G 1.20 .8G .89
"22.."3 .I .79 j 144"2Z :.23 .4

24;- .25 .18 -27 1.4$

271 .413 .2G -78 IL2S
__ .80 47 .0G

ACCEL NO.I - -VERT2N TVA;'75C-8528L
ACML NO.2-Z-VERT. OUT WESTINGHOUSE 'CC-3,3G97
ACCELNO.3-X-HOR " IN, - SYSTEM. CONTROL CORP.17773
ACCEL. H.1U

i'"

P 6 _ f73 . -



Scismic and Dynamic Oualificrtion Summary of Equipment

I. Plant Name:

1. Utility:

2. NSSS:

3. A/E:

Type:

PWR

BWR

Other

II. Component Name: ••'-• •K -\

1. Scope: [ ] NSSS [X] BOP £ ] Other

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
devices included: 5 - - -

6. Physical Description:

a. Appearance: j]

b. Dimensions:

c. Weight:

7. Location: Building: •

El evati on:

~-~Ž-- C~\\2~T -

8. Field Mounting Conditions S J Bolt (No. ___, Size.__
[ J Weld (Length )

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

:Io. a.

b.

C.

System in which located:

Functional Description: W_ \ A A

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

['/]Both [ ] Neither [ ] Other

ii

ii

q Co4 ý



11. Pertinent Reference Design Specifications for Qualifi-cation
Requirements: for-xUc III-LdL..-wI

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Irput e. Qualified Life

C. Fatigue Considerations

.Ill..Is Equipment Available for Inspection in the Plant:

Yes [ ] No [ ] Partial or limited availability

IV. Equipment Qualification Method:

Tes.t. [. ]2Analysis [ J Combina.tiobi.of Test and Analysis

Qualification Report*: . - • -< -- . . . .

fl t~.,Ti-tleand rae: Q> isl -k
Company that Prepared Report:

Company that Reviewed Report: T i

Where Report is filed or available:

Applicable Codes:And/Or Standards:

4
V. Vibration Input: - -

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

b.- . [ ] Hydrodynamic-only....... - . - --

c. [ ] Vibration from normal operation

d. [ ] Combinati-on--of--(-a), (b)- ad---c-)

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 1V thru VII for each report.
*I other than RRS is used, describe method.

A 2



4. Damping Corresponding to RRS:h 06E DinSSE

5. Required Acceleration in Each Direction:

L(NL?
(speci fy)

OBE S/S F/B = L, V: \2--

SSE S/S = ~ FB = . v

Were fatigue effects considered?

[XI] Yes ] ] No

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

VI. 1? oualificatibhiby Test*, then Conplete:

1. [ ] Single Frequency

Single Axis
independent axis

[\< Multi-Frequency:

Multi-Axis
In-phase motions

random
sin e beatE J __ _

3. Number of Qualifications Tests:

SSE Other
(speci fy)

4. Frequency Range: - -

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

s/s = F/B = .V=

6. Method of Determing Natural Frequencies

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

7. TRS enveloping RRS using Multi-Frequency Test •-7--,•

Yes (Attach TRS & RRS graphs)
£~No

2. [ ]

.L j U ~L• "e



8 ". Maximum Input g-level Test:
ss:F/B :V- ZJ . _

OBE S/S =~ V. ____

9. Laboratory Mounting:

A. [ ]Bolt (No. ,Size )

Weld (Length ) C ] :

B. Orientation and Fixturing: "._ cŽ•_ i' \-.- •A[ \=•/\

10. Functional operability verified:

[ ] Yes No [ ] Not Applicable

- ...... '1.".- T...est Resul'ts ;:incl uding... modi f cati on... -. ý m ade,- ••: i•-~,. - .

1.; .....,.'s;.- er p- iedc * a' ag"ng-'orf.agii test, in Iiad*c . "
results):

I.

13. Failure Modes (If appropriate

.@14. Margins Available: [\J Input Spectrum [ 3 Fragility

VII. If Qualification by Analysis,. then complete: -

1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

[ ] Dynamic Analysis: [ 3 Time-History [ ] Response Spectrum

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

S/S= F/B = _V =

*4 3. Model Type: [ 3D [3 2D £31D

[ .3 Finite Element C 3Beam

L[ 3 r'csad Form Solution [ _,

4



" '. ., 4., [ ] Computer Codes:
Frequency Range and No. of mudes considered:

[ ] Hand Calculations

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

[ ] Absolute Sum I ] SR$S C ] Other:

6. Damping:

SSE Basis for the damping used:

7. Support Considerations in the model:

Critical Structural Elements:
.. ." . . . '. "'. :• • '.

'Go ve.,"ni n Load
or Response Seisr,

Identification Location Combination Stres
- ....... . . .s ..

.......... . . . . .

c
s

Total Stress
Stress Allowable

Max. Critical
Deflection Location

naximum Allowable Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

10. Margins Available: I ] Input Spectrum

OBE

(specify)

8.

A.
"., . - -.. .. : ."

[ 3 Stress or Deflection
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A . Scismic and Dynamic Oualificr.tion Summary of Equipment

I. Plant Name: Type:

1. Utility: -- _-_ PWR

2. NSSS: __BWR

3. A/E: _ _ - _ ___Other

II. Component Name: L , -

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

2. Model Number: ___Quantity: J

3. Size or Range: -

4. Vendor: -l V X .. Cc.
.5. If the .component.is a. cabinet or panel, name and model Number of thedevices i ncl uded: ---

6. Physical Description:

a. Appearance: ___________________________

b. Dimensions: L t y j

c. Weight: \

7. Location: Building: 4 Y k- 7z
Elevation: 9c) C

8. Field Mounting Conditions [ ] Bolt (No. __ , Size. )
£ ] Weld (Length )

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

Ii10. a. System in which located: \)\X( -•C NQ"

b. Functional Description: W;z.._ • _ccp _

C. Is the equipment required for [ 3 Hot Standby [ ] Cold Shutdown
J Both [ ] Neither [ 3 Other

• . • • L .,':: 
••¸

..: •, • L
•.

, ,7 -77 -•: . • • :



11. Pertineit Reference Design Specifications for Qulifitio
...- Requirements: - -

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load lrput e. Qualified Life

c. Fatigue Considerations

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

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

IV. -Equipment Qualification Method:

.'N Tes.t. [. ] Analysis [ ] Combina.tiii..of Test and Analysis

Qualification Report*: AR\- ( . .. .

° •,Company that Prepared Report:

Company that Reviewed Report: "-___

Where Report is filed or available:

Applicable Codes And/Or Standards:

V. Vibration Input:

1. Loads considered: a. Seismic only.

b. . - ydrodynamicOnly . .. -- - - . .

c. £ J Vibration from normal operation

d. [ J.Combinati-onf (a), b) d(f)

2. Method of Combining RRS: \ ()
" J Absolute Sum £ 3 SRSS £ ] (other, specify)

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

d NOTE.
"If more than one report complete items IV thru VII for each report.
f other than RRS is used, describe method.



- ..... .• _ .•,.. . • .. .......-----, - . -! .-_- - •~l
'

4. Camping Corresponding to RRS: OSE SSE

5. Required Acceleration in Each Direction:i -[ ] ZPA. [ ] Other ""_ se___________

OBE S/S = F/B =

SSE S/S : F/B= V_:

6. W-ere fatigue effects considered?

[I]) Yes C I No

If yes, describe how they
qualification program:

were treated in overall

VI. If Oualification by Test, then Conplete:

1. r\/' Single Frequency

2. E£ ] Single Axis
] Independent axis

[ ] lMulti-Frequency:

]\ Multi-Axis
KIn-phase motions

[. ] random
[>K] sine beat
I I

3. Number of Qualifications Tests:

OBE

4. Frequency Range:

5. Natural Frequencies in Each Direction (Side/Side,

S/S =

Front/2-ack, Vertical):

F/B =

6. Method of Determing Natural Frequencies

[X]_ Lab Test [ I In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test

[ ] Yes (Attach TRS & RRS graphs)
£ I No

Other
(speci fy)

ý - _ýýl ýk%

SSE •



k~1V7~ - - 4/5

-. . -Other " tesss.sperfo rm rd'(§ch ý .ag -ng-or'"f-•raý 1 i t.est, in thlJi'n.::'
results):

13. Failure Modes (If appropriate --_ ,

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

VII. If Qualification by Analys-is,. then complete:

1. Method of Analysis:

3 ] Static Analysis [ ] Equivalent Static Analysis

] ] Dynamic Analysis: 3 ] Time-History. [ Response Spectrum

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

s/s = F/B =

3. Model Type: ] 3D C ] 20

[ ] Finite Element

[ ] CsEd F0rt. Solu' ion

V -

[ J

[ ]

ID

Beam

Ct, ar

8. Maximum Input g-level Test:

OBE S/S = F/B = V.=

gsS/S = F /B = V=

9. Laboratory Mounting:

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

S] \Weld'(Length ) [ ] "_

B. Orientation and Fixturing: LIS

10. Functional operability verified:

[£] Yes £ ] No [ ] Not Applicable

11. Test Retults-.including.modifical-iont. made:" - ..



.I 4., ] Computer Codes:

- Frequency Range and No. of modes considered:

A ] Hand Calculations

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

[ I Absolute Sum E I SRýS [ I Other:

6. Dampi ng:

SSE Basis for the damping used:

7. Support Considerations in the model:

8.

A.

Critical Structural Elements:. . . . -. .'!.: .;. . . ..* . .. .. .. , . ....S. f. .. . .. . ..... . .. . ,. • . . . . . . • ..• .. ' ' : ." ."S : . -• . . :

G.ove.,ninng Load
or Response Seismic Total Stress

Identification Location Combination Stress Stress Allowable- ±*............

.. . .• . . . . ? . . . ; , . , .,• • . .. ., , , •. : .; . .. • • . ;. -, . , ., - .. . : .'.. , .. ,. .. . ...,.-... . ..... . . . . . . .,.. . . . . . -. . ... .

Max. Critical
Deflection Location

Maximum Allowable Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

. ] Stress or Deflection

OBE

(specify)

10. Margi ns Available:
4

[ I input Spectrum



I; Sdsmic and Dynamic Oualific7.tion Summary of Equipment

I. Plant Name:

1. Utility:

2. NSSS:

3. A/E:

Type:

PWR

BWR

Other

II. Component Name: _ - -

1. Scope: £ ] NSSS £\) BOP E ] Other

2. Model Number: S_ __ Quantity: -

3. Size or Range:

4. Vendor: e-Z.•AP- . -

.5. If the .component.is a. cabinet or panel, name and model Number of the
deviices included: -

6. Physical Description:

a. Appearance:

b. Dimensions: ¶

c. Weight:

7. Location: Building:

Elevation:

11 - 1( * ~ j

n- K Z

8. Field Mounting Conditions [ ] Bolt (No. ___, Size.__
[ ] Weld (Length )

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

10. a. System in which located: * p_\c <h " £Ž I\

b. Functional Description: _ -

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

[ Both [ ] Neither [ ] Other

Mo



11. Pertine't Reference Design Specifications for Qualification
Requirements: 71\ 2•2,-?_,L,.

ija. Seismic Input d. Service Conditions

b. Hydrodynamic Load Ir'put e. Qualified Life

C. Fatigue Considerations

III. .Is Equipment Available for Inspection in the Plant:

-[\] Yes I 2 No C ] Partial or limited availability

IV. -Equipment Qualification Method:

"[ "> T Test. [. 1.Analysis [" ] Combina.tibo .of Test and Analysis

Qual~ification Report*: -- - . . .. .
. :(•I•., ~Ti-t e-ýaind. Uateý): L ' ()-• • • t . • • •

Company that Prepared Report:

Company that Reviewed Report: -

Where Report is filed or available:

Applicable Codes. And/Or Standards:

V. Vibration Input: .. .. .. ...

1. Loads considered: a. Seismic -only- ..- ...

b. - -]-Hydrodynami c-only - .- ... - -

c. [ ] Vibration from normal operation

'd. [ ] Combi-nati-orof-(-a), (b).-a.fd(-c-)

2. Method of Combining RRS: A

C] Absolute Sum C 2 SRSS C ]
(other, specify)

3. Required Response Spectra" X (attach the graphs):

NOTE:-
xIf 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: . B OE SSE

5. Required Acceleration in Each Direction:

[ ] ZPA

OBE S/S

(specify)

F/B = V

SSE S/S =_ F/B : _V_:

6. Were fatigue effects considered?

] ] No

If yes, describe how they were treated in overall
qualification program: - k\_

14Yes

.... ... .... . . ' I... -• .-,,. ;.h.'.VI. i' qualificatibh by"Testi t~hen "Conpiete: *.~ Sb . . -

1. [ ,C Single Frequency [] r-ulti-Frecuencv: [.] random
4 sine beat[C)

2. [ ] Single Axis C • Multi-Axis
[ ] Independent axis [C In-phase motions

3. Number of Qualifications Tests:

OBE SSE 2? Other

4. Frequency Range:

5. Natural Frequencies in Each Direction (Side/Side,

SiS =

Front/Eack, Vertical):

F/B =

6. Method of Determing Natural Frequencies

[Yý Lab Test [ I In-Situ Test E I Analysis

7. TRS enveloping RRS using Multi-Frequency Test

[ ] Yes (Attach TRS & RRS graphs)
£ I No

3

(spec ify)



7 S6. Maximum Input g-level Test:

OBE S/S = F/B = V.=

9. Laboratory Mounting:

A. Bolt (No. Size )
"[" J Weld (Length ) [ ] "_

4 B. Orientation and Fixturing: i\,'-- \ -- k.•' - c-Ts.

10. Functional operability verified:

[]Yes [ ] No [ ] Not Applicable

.. "• .. " Test. Reults 7including.modiffcatio,-. made-" W..c ..•.

.12.:.h - . .Ottier `id.. .a '-..a
results): a

* 13. Failure Modes (If appropriateý \2ý7 77.2

14. Margins Available: [ ] Input Spectrum Fragility

Vii. If Qualification by Analysis, then complete:

1. Method of Analysis: .

A [ ] Static Analysis [ ] Equivalent Static Analysis

S] 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 C 1iD

[ ] Finite Element . ] Beam

J ] C'Csad Form Soluion 0 t e r

.4
4) -



t ',, 4., [ Computer Codes:

Frequency Range and No. of modes considered:

[ ] Hand Calculations

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

C ] Absolute Sum [ ] SR$S E I Other:
(specify)-

6. Dampi ng:

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

8. Critical Structural Elements:

.oG-ve.r ni ng Load

or Response Seisrnic
A. Identification Location Combination Stress

~e 4 . ........

Total Stress
Stress Allowable

Max. Critical
Deflection Location

Maximrum Allow'able Deflection
to Assure Functional Opera-
bil ity

9. Failure Modes:

a ] Stress or Deflection

7 ° °

• o°- .

10. M~argins Available: E I Input Spectrum



'- - SLismicý and Dynamic Qualification Summary of Equipment l,/sxv v'41.'"

I. Plant Name:

1. Utility:

2. NSSS:

3. A/E:

W4rrs q

7-VA

k1~

I. Component Name: ~ N\y ~Ž3 ~sc~

1. -Scope: [ ] NSSS t BOP [ ] Other

2. Model Number: Quantity:

3. Size or Range: 3 ,2

4. Vendor:

.5. If the .component.is a. cabi et or panel, name and model Number of the
devices included: A//A

6. Physical Description:

a. Appearance: 66in S-am .. r:..t4•/]e•./ V4'e•o.•i Abdpecc: 4

'b. Dimensions: ./3k2•4/-A' .5X 1/ 4/--3 6.v 161\ iX//7

c. Weight: _,__,_ _ __/._ _ _ _

7. Location: Building:

Elevation:

8. Field-Mounting Conditions [ ] Bolt (No. , Size
[)K3 Weld (Length )

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

10. a. System in which located: ýJY\-i ý_

b. Functional Description: _ N ,.

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

[Y ] Both [ 3 Neither [ 3 Other "_"

Type:

PWR _

BWR

Other

7 _1 7 . - i..
-77, -77777--77'



Seismic Input

Hydrodynamic Load 1v'put

Fatigue Considerations,

d. Service Conditions

e. Qualified-Life

III- Is Equipment Available for Inspection in the Plant:

[ 3 No [ ] Partial or limited availability

IV. Equipment Qualification Method:
" "- Tes.t. .X2Analysis [" ] Combina.tioi" of Test and Analysis

Qualification Report*: 32 '/ 1 115/y 57R-s 4A/vz.y13/S

(bTi-tI6&aind Esate): 5101- 3 g2 4 -cc' 91; 1/76

Company that Prepared Report: 41-IIVOOD Al0'//o '/Z/-L O0

Company that Reviewed Report: T,74

Where Report is filed or available: IT

Applicable Codes And/Or Standards: 45A16 '6' . g

V. Vibration Input:

I. Loads considered: a. [x>

b. [XJ

C. [ ]
d.

2. Method of Combining RRS:

[ ] Absolute Sum

I ]

Seismic only

Hydrodynamic only

Vibration from normal operation

Combination of Ca), (b), and (c)

[ ] SRSS U
(other, specify)

3. Required Response Spectra*" (attach the graphs): .\ •-

NOTE:

xIf more than one report complete items IV thru VI for each report.
111f other than RRS is used, describe method.

[ x] Yes

11. Pertinent Reference Design Specifications for Qualification
Requirements:

W8A/P- A-&-~o-?



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

5. Required Acceleration in Each Direction:

[ J ZPA [ ] Other

(specify)

OBE S/S = F/B = V'=

SSE S/5= F/B = V____

- 6. W-.'ere fatigue effects considered?

[ ]Yes - X No

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

VI t ~aifc~ii~byTet -he~on~ee: /, . . .. .. .............. •...................

VI. Uf ualIif i Ca't iobh by-'Test:, -then--:Conp-Iete:- :_

I. [ ] Single Frequency '[ -] ulti-Frequency: .. [ -3 random
[ ] sine beat

.7[ -

2. [ ] Single Axis [ ] Multi-Axis
] 3 Independent axis [ .] In-phase motions

3. Number of. Qualifications Tests:

--- OBE .. . SSE Other

.. -(specify)

4. Frequency Range:

5. N~atural Frequencies in Each Direction (Side/Side, Front/Eack, Vertical):

S/S = F/B = V'=

6. Method of. Determing Natural Frequencies

£ ] Lab Test [ ] In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Miulti-Frequency Test

[ 3 Yes (Attach TRS & RRS graphs)
[ £3No



... ,;-.. :.... - .- ot r tssprform"•h :• agng-o~ 'f-•gi ii ty-"est, inc-rn- ."" "
resul ts):

Failure Modes (If appropriate

Margins Available: I J input Spectrum [ ] Fragility

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[ ) Static Analysis [KJ Equivalent Static Analysis

[ ] Dynamic Analysis: [ J Time-History [ ] Response Spectrum

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

5/S= ~ ~ I F/B= ST_____ 2= //:e___11

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

[ ] Finite Element [X] Beam

S2rcsed Form Solution [ ] Otter

-. ... A

S. Maximum Input g-level Test:

OBE S/S = F/B =

OBE S/S = F/B =

9. Laboratory Mounting:

A. 3 J Bolt (No. , Size )

" [ ] \,eld (Length ) [ ]

B. Orientation and Fixturing:

10. Functional operability verified:

E ] Yes [ ] No E 3 Not Applicable

11.. .Test Results -:i ncluding. modifications made-

V.

V:



* *. -V.,-,-

[) ] Absolute Sum [ ] SR$S [ ] -Other:
.(specify)

6. Damping: NA

OBE SSE Basis for the damping used:

7. Support Consi'derations in the model: -.F1,cD

8. Critical Structural Elements:
• • .. . . . . .. • "- " :. •'•-" .. 1 ": "- : . ".- :. " ." '.

• .. Gove.-niný; Load '
or Response -- Se-isr.ic Total- - Stress

A.- Identification Location Combination Stress .. Stress Allowable
....-. "

Max. Critical.... ....
Deflection Location

,.,aximum Allowable Deflection
-- t-o Assure-Functional -Opera-
bility

Failure Modes:

M.argins Availabl.e:.. I J input Spectrum
lZ3.

[ ] Stress Or Deflection

I&. 4 4-73

4., [ ] Computer Codes:

Frequency Range and No. of mudes considered:

[jJ] Hand Calculations

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



S ..... SFs an D a a i on arTE^ 1f Eu57

Scisrnic and Dynamic 0ualificr~tion Summary of Equipment

I. Plant Name:

1. Utility:

2. NSSS:

3. A/E:

"r 7KT 5

.7M-

II. Component Name: -_

1. Scope: [ 2 NSSS

2. Model Number:

3. Size or Range:

4. Vendor: ,4rlvoozD

.5. If the .component.is z
devices included:

6. Physical Description:

a. Appearance:

b. Dimensions:

c. Weight:

7. Location: Building:

El evati on:

8. Field Mounting Condil

9. Mounting Orientation

10. a. System in which

b. Functional Desc;

c. is the equipmen

[ 2 Both

Type:

PWR

BWR

Other

[?)] BOP E 3 Other

,/V4 Quantity: 23

•.cabinet or panel, name and model Number of the.

tions NA [
C
C

] Bolt (No. ___, Size __
2 Weld (Length ___)2

[e.g., on floor, cantilevered, suspended, etc

located:

ription:

t required for £ 2 Hot Standby C

[ ] Neither [ ] Other

] Cold Shutdown



11. Pertinen't Reference Design Specifications for Qualification
Requirements:

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Itput 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:

)(3 Tes.t. E. .Aroalysis o ] Combina.tibi.of Test and Analysis
Qualification Report*: 4 /1 Sr-,3,82_- -- TVA O2 --- 76;e8-- 3o0o -

-(Nb , TM-adDae) r157C5-r 2 ,1g14r- ...... 19ý1V4

Company that Prepared Report: &NVR1O/,NM•&A TZ 72F57- -A•/cO $Y C/

Company that Reviewed Report: 4{A/

I Where Report is filed or available: 7V/q

Applicable Codes. And/Or Standards: Z- •14 -7

V. Vibration Input:

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

c. [x] Vibration from normal operation

d. [ ] Combinat-on-f-(a), (b)n ai-d--c-)

.2. Method of Combining RRS:

.[J Absolute Sum SRSS
(other, specify)

3. Required Response Spectra** (attach the graphs): 6½r-•//4fvA-:;(

NOTE:

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

i-
°2



4. Damping Corresponding to RRS: N/_ O _E SSE

5. Required Acceleration in Each Direction:

[3) ZPA [ ] Other
(specify)

OBE S/S :_ F/B = V =

SSE S/S= F__B = V =

6. Were fatigue effects considered?

[ )Yes [,X No

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

VI. If Oualificatibn by Test, then Conplete:

1. [ •] Single Frequency [ ] lulti-Frequency: [ ] random
[ ] sine beat

2. [ ] Single Axis M ] rulti-Axis

£ 2Independent axis )] In-phase motions

3. Number of Qualifications Tests:

OBE SSE Other
(specify)

4. Frequency Range: 0_-SS-_q

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

S/S= _____ F/B = S 5-i/J V:.= V$ -/I5

6. Method of Determing Natural Frequencies

[>J Lab Test [ ] In-Situ Test [ J Analysis

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

[ ] Yes (Attach TRS & RRS graphs)I [ ]No

4A1 3

..



8i ". Maximum Input g-level Test:

OBE S/S = F/B = V.=

OBE S/S = F/B = V =

9. Laboratory Mounting:

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

[' ] Weld' (Length ) E ] :

B. Orientation and Fixturing:

10. Functional operability verified:

[ X] Yes [ ] No [ 3 Not Applicable
•11. .Test Results-:including modi fcati o r, made-: .TS.S., Ar-.-• ST7W.4A'U1.•-z= :

_:--., ........ .Otr tn.s.performd"(uh a ag-r'f ili ty-'-test, initWu n. "

results):

13. Failure Modes (If appropriate A/ll

14. Margins Available: [X'] Input Spectrum [ ] Fragility

VII. If Qualification by Analys-is,. then complete: AlV'

1. Method of Analysis:

[ ] Static Analysis [ 3 Equivalent Static Analysis

[ ] Dynamic Analysis: [ 3 Time-History E 3 Response Spectrum

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

S/S= F/B= V = _.-

3. Model Type: [ 3D0 [ 320 I ]1D

£ ] Finite Element [ 3 Beam

[ 3 r2csad Form. Solution Othea.r

t
4

4-



I
4,

V
4

4., [ ] Computer Codes:

Frequency Range and No. of modes considered:

[ ] Hand Calculations

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

[ ] Absolute Sum [ ] SR5S E ] Other:
(specify)

6. Damping:

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

Critical Structural Elements:
o. r~ " .. • . . . •

-Gove.ning Load
or Response Seism

Identification Location Combination Stres
ic
S

Total Stress
Stress Allowable

4.-S.........- ....

Max. Critical
Deflection Location

Maximnum Allo,'able Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

10. Margins Available: i ] Input Spectrum
0

-. . - ~. -- -- ~ .- .~,.,

8.

A.

• • •.• •'L•_-•TI
- .

11•
¸ -

-- •'%• L.- ••t-•_

V.-
W

[ ] Stress or Deflection



"" ' Scismic and Dynamic Oualificrtion Summary of Equipment - =

I. Plant Name:

1. Utility:

2. NSSS:

3. A/E:

W4TJr5 MR-

TV"A

TYA

Type:

PWR

BWR

Other

ii. Component Name: . S _R\. - .

1. Scope: [ ] NSSS B BOP [ ] Other

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
dev'ices included:

6. Physical Description:

a. Appearance:

b. Dimensions:

c. Weight:

7. Location: Building:

El evati on:

Z20 O

8. Field Mounting Conditions [ J Bolt (No. __ , Size. )
[ ] Weld (Length )

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

1-AL /e A40tw/7'g

System in which located:

Functional Description:

Is the equipment required for [ ] Hot Standby [

[ ] Both [ ] Neither [ ] Other

J Cold Shutdown

10. a.

b.

C.



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

a. Seismic Innut d Serviro rnnrifnnc

Hydrodynamic Load Ivtput

Fatigue Considerations

.lll.-Is Equipme

£[ ] Yes

Qualified Life

nt Available for Inspection in the Plant:

C 2 No [ ] Partial or limited availability

IV. Equipment Qualification Method:

" Tes.t. [. 1i Analysis C" I Combina.tioj" -of Test and Analysis

Qualification Report*: AIUCL( -. Qu '4F1z6 / -7EF7-- • -

(ji.,Tile.ad ate'): .MS V' 19-/P- -TPAIAI&4 .CM47Ve- -S77r;oý 7 / o 78

Company that Prepared Report: 4M6'•A1w t-amJVWDmmeN74A. Co

Company that Reviewed Report: q,-WOOD100 /.4cRRI-, c_,

Where Report is filed or available: 17/4-

Applicable Codes. And/Or Standards: ;Z'6g 3 49, ýez-

V. Vibration Input:

1. Loads considered: a.

b.-

C.

d.

2. Method of Combining RRS:

[ ] Absolute Sum

[x] Seismiconly -

-[--]-Hydrodynamic-only - --- '

[ ] Vibration from normal operation

[~£ Combinat1on---ofa), (b);a~d-•

[ I SRSS [ ]
(other, specify)

3. Required Response Spectra" X (attach the graphs):

NOTE:
"If more than one report complete items IV thru VII for each report.

I**f other than RRS is used, describe method.



4.

5.J

6.

VI. 1

Required Acceleration in Each Direction:

E ] ZPA C I Other
(speci fy)

OBE S/S = F/B =

SSE S/S = 2. FVB = 3t

Were fatigue effects considered?

[X] Yes I No

If yes, describe how they were treated in overV I
qualification program: Eym¾,ve nui-ber o-nd ie'.ý o0( tes-(s.

..... ... ...... by T"Oualificatioihby Test', then'Conplete:

1. [/] Single Frequency

2. £
£

] Single Axis
] Independent axis

[ ] ?lulti-Frequency:

[2/] Multi-Axis
[(.] In-phase motions

[. J random
[ ] sine beat
[ ]

3. Number of Qualifications Tests:

OBE

4. Frequercy Range:

SSE 4 Other
(specify)

I-35i4.

S. Natural Frequencies in Each Directign Side/Sjde, Front/Eack, Vertical):

S/S : _ -_ - F/B _"V_*=

6. Method of Determing Natural Frequencies

[)(] Lab Test [ I In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test N4A

] Yes (Attach TRS & RRS graphs)
] No

Damping Corresponding to RRS: OBE SSE

I m - i

V=



1S. Maximum Input g-level Test:

OBE S/S = F/B = V.=

bt /S= -/ V= 30V

9. Laboratory Mounting:

A. [ ] Bolt (No. le__, Size 24)- 8&IA

" Weld"'(Length' ) . ] _

B. Orientation and Fixturing: A/o0 AZ /A/ 5,6'zIe"

10. Functional operability verified:

EXI Yes [ .] No [ ] Not Applicable

.- . .. "11. '- .Test Results -.including modiff cat io g. made " •?. - A 1- /. C62• ?,# .

. 12..:-ot er" te~sts.-p~e form~d' ' (§tch ' -ag a g -n ' "fr gi nity "est, inc u -i'nc : . ,
results):

,,Au4AI -. -,L / ,,QAD1A776N 464 , 7-/g1ek 0 CYcZ..i 46-1A/,,4'-• A0,5 AI "X/7 be, --- : ec/IZ

S--C _,F6 4A/L 7B'~/A.41~S/ M L7Y' 26)77~

13. Failure Modes (If appropriate A/4 )

14. Margins Available: [x Input Spectrum [ ] Fragility

VII. If Qualification by Analys-is,. then complete: A .'4

1. Method of Analysis:

[ ] Static Analysis [ 3 Equivalent Static Analysis

[ ] Dynamic Analysis: [ 3 Time-History E 3 Response Spectrum

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

S/S = F/B _

3. Model Type: ] 30 [ 2D £ 3ID

I ] Finite Element B ] seam

CIcsad For-m Solution [
' C, e r

t 4
in [ t.e



. . .
.. ~

~†††

!

4., [ I Computer Codes:

E ] Absolute Sum [ ] SRýS E I Other:

6. Damping:

SSE Basis for the damping used:

7. Support Considerations in the model:

8. Critical Structural Elements:
-.. : '•.• .• . . • ... "::'•.'. . .. .. • . . .

.G.ove-ni ng Load
or Response Seis

A. Identification Location Combination Stre

• ...j ' ." .• . : -. .. .;, , °.... .

mi c Total Stress
ss Stress Allowable

........- S. .....

Max. Critical
Deflection Location

Maximum Allowable Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

10. t.1argins Available: [ ] Input Spectrum

OBE

(specify)

Frequency Range and No. of modes considered:

[ ] Hand Calculations

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

[ 3 Stress or Deflection



' _ _ _"_. , -~-: Ri - -- C0, , -. " .1 - - .. -. --- . '. . -,;

Stismic and Dynamic Oualification Summary of Equipment

Plant Name:

1. Utility:

2. NSSS:

3. A/E:

WA7735 6ee

7M7,

II. Component Name: AIMY P=e=DWA7ZT7- /1-OZ.477W V-4Lkt_

1. Scope: [ ] NSSS [Y] BOP [ ] Other
/V,5-732 1,16

2. Model Number: 4--ýZe 19 -HI Quantity:

3. Size or Range: /6 0 oo

4. Vendor: Wqz WOa,7- Ct.

5. If the .component.is a. cabinet or panel, name and model Number of the
devices included: /V4

6. Physical Description:

a. Appearance:

b. Dimensions: 4,

c. Weight: (7

7. Location: Building: •

Elevation: AT _ý\

8. Field Mounting Conditions [ J Bolt (No. , Size
[J Weld (Length _ ) -

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

P /P01 : ou/Au76 Z'7

10. a.

b.

C.

System in which located: 7 (7>
Functional Description: .

is the equipment required for [ ] Hot Standby E ] Cold Shutdown

Both [ ] Neither [ ] Other

Type:

PWR

BWR

Other

600 47FA-17-E VA&ýý ILIIY17neý60,ý-



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

Seismic Input

Hydrodynamic Load Iiput

Fatigue Considerations

Service Conditions

Qualified Life

III. Is Equipment Available for Inspection in the Plant:

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

IV. IEquipment Qualification Method:

" -']Test. [. .Arnalysis ['X] Combinatiobr .of Test and Analysis

Qualification Report*: •C'1','11/ -0&04J-lPe,477-OAI- •T77--4-&OF- V--

(iNb., Ti-tle6aird Date): pl o qt '16- R-v, /

Company that Prepared Report: __ I___O__ __

Company that Reviewed Report: 7-/V?

Where Report is filed or available: 77T'J

Applicable Codes. And/Or Standards: ,451,E .9 &t- 2$ 6 77,'E

V. Vibration Input:

1. Loads considered: a.

b. .

C.

d.

2. Method of Combining RRS:

[2-] Seismic only .

-[---Hydrodynamic-only . -

C J Vibration from normal operation

[]Comb inati-of--of- Ta)-, (b)-, A~d-!c-)

r i c z r i
(other, specify)

3. Required Response Spectra"× (attach the graphs): Q, '-k

NOTE:

xI- 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: CBE SSE

5. Required Acceleration in Each Direction:

[ ] ZPA [ ] Other
(specify)

OBE S/S ___ ___F/B= ______ ____

s/s E F/S v V
V

6. Were fatigue effects considered?

[ ]Yes [X 'No

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

.: .. . ." ... .. " . . .. .•-- ." •: • ;.'. L.•- .,' v. .i- .--. . .... .. .. .... " : .• .' " • "....

VI. It Oualificatioh by Test, then Conplete:

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

[)S7,2377 L64 Sý4k,

2. [,X] Single Axis [ ] Multi-Axis

* ] Independent axis [ .] In-phase motions

3. Number of Qualifications Tests:

OBE SSE Other
(specify)

4. Frequency Range: A/IV

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

S/S= 6 /12- F/B 37#2- V.:

6. Method of Determing Natural Frequencies

[X] Lab Test £ ] In-Situ Test [ Analysis

7. TRS enveloping RRS using Multi-Frequency Test Alt

[ ] Yes (Attach TRS & RRS graphs)
[ 3 No

@3



8 S. Maximum Input g-level Test:

OBE S/S = ______ F/B = .

ss= F/B = V.--4-a---
9. Laboratory Mounting:

A. [ ] Bolt (No. , Size )

F• ' Weld' (Length ) • ]

B. Orientation and Fixturing:

10. Functional operability verified:

£X] Yes [ I No C 3 Not Applicable

.- " "- "1." T~est. Re~ul~ts-:incl udjng modi f ca i onit made!". No.v I-g•O. tSZf.:;.

:.- --:- .':°-.• 12. -'°;-•Other' tests .perforni~d,"(•uch '•g a~ g'oh-r'•f.r• g1iity-"°est, in~l~udi•ng .'.>: r-• .:

results):

*I• 13. Failure Modes (If appropriate ...........

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

VII. If Qualification by Analys-is,. 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: 3 0D L ]2D [ ] D

[ J Finite Element £ J Beam

[ I Cr sEd ForF Soluotion [ ? Other

4



I T

11
Ii,

421:

/i!
Ii

!:ii

I vl

[ I Absolute Sum [ I SR5S

SSE

C ] Other:
(specify)

Basis for the damping used:

Support Considerations in the model:

Critical Structural Elements:

Governing Load
or Response Seis

Triontfifrm~finn I nrmtinn rnrmh m+ 4nn (Z , f

6.

7.

8.

A.

B.
Max. Critical
Deflection Location

. . . . . . . . . . . . . . . . . . .'" .-.....". ."" . ". ." .,•":"°.•" .• .. ...... ....

mic Total Stress
Ce (+AII k

," ° ,. . Jo ".- ..1 .%W L I

Maximnum Allo-able Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

10. t.zarcins Available: i ] Input Spectrum £ ] Stress or !Deflection

.9.,..,'

Damppi ng:

OBE

- . . . . . 'a

4., [ ] Computer Codes:

Frequency Range and No. of modes considered:

[ ] Hand Calculations

5. i~ethod of Combining Dynamic Responses from Seismic and other
Dynamic Loads:



Scismic and Dynamic Oualific7.tion Summary of Equipment

Plant Name: -

2. NSSS:

Type:

PWR

BWR

Other

IiI. Component Name: _ __ _ _,_ _ _ _ _ _ _ _ _

1. Scope: [ ] NSSS [(<) BOP [ ] Other

2. Model Number: "•_(V• - - Quantity:

3. Size or Range: \\M: c-AN " - ,

4. Vendor: ha -

.5. If the .component.is a. cabinet or panel, name and modiel Number of the
devices included: -____

6. Physical Description:

a. Appearance: \j-

b. Dimensions:

c. Weight:

7. Location: Building:

El evati on:

9,\ \

8. Field Mounting Conditions [x(] Bolt (No. , , Size\•)

[]) Weld (Length )

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

10. a.

b.

C.

System in which located: ' ' -T.

Functional Description: 7 _ _______

Is the equipment required for £ ] Hot Standby [ ] Cold Shutdown

[J Both [ ] Neither [ ) Other

I1M jM~c~,n~e# ~3



11. Pertinent Reference Design Specifications for Qualification

. Requirements: v!3?-z -/9 -a . d

u/LYo- $Y4+e -^ Co r~#y,,a n r
S Seismic Input

b. Hydrodynamic Load Iput

C. Fatigue Considerations

ad tigee fyI cc1- wedil4 rli Cat " Ef 11 "
d. Service Conditions

e. Qualified Life

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

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

IV. Equipment Qualification Method:

"['*] Tes.t. [V'•.Analysis " s Combinatibii.of Test and Analysis

Qualification Report*: s • -s- 1 4 1......

-(N~b. , Ti-tl6;aind E/ateý):. A1 jF- 4•- . S4,'--f - e.5z r~ ,,.-d o- n =/•i21i

Company that Prepared Report: b4co KId E1'xjv-, A, ý

Company that Reviewed Report: T(I/A

Where Report is filed or available: 7-1V4

Applicable Codes.And/Or Standards: A SME Sec÷iA I t CIe .r5 3 P ,,

V. Vibration Input:

1. Loads considered: a.

b. -

C.

d.
2. Method of Combining RRS:

[A Absolute Sum

[ ] Seismic'only. .

-[--]Hydrodynam-iconly - -

[ ] Vibration from normal operation

[ ) Combi-nati-o--of--(a), (b)' a•hd-(c-)

[ I SRSS I I
(other, specify)

3. Required Response Spectra" (attach the graphs): rC d

NOTE:
xIf more than one report complete items IV thru VII for each report.

I'1f other than RRS is used, describe method.

2

mlF • m { I" C• 7 w.0 a



4". Damping Corresponding to RRS: OBE ___o SSE -a

5. Required Acceleration in Each Direction:

['] ZPA L J Other
3 . •(specify)

OBE S/S =4.sc4 F/B = ____Z_7 ___ ____q__V_=

SSE S/S = •7 S F/B = 7•) d# V= ..=

6. Were fatigue effects considered?

[ ]Yes No

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

V1. If Qualification by Test, then Conplete: "

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

2. [ ] Single Axis [ M Hulti-Axis
Independent axis [ .] In-phase motions

3. Number of Qualifications Tests:

OBE SSE Other
(spec-ify)

4. Frequency Range:

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

S/S __ F/B = V*=

6. Method of Determing Natural Frequencies

A J Lab Test I J In-Situ Test [ 3 Analysis

7. TRS enveloping RRS using Multi-Frequency Test

£ ] Yes (Attach TRS & RRS graphs)

[ 3No

03



- S. M.aximum Input g-level Test:

OBE S/S : F/B =V.

OBE S/S= F/B= V =

9. Laboratory Mounting:

A. [ ]Bolt (No. ,Size )
.. .. : , ..eld Length'• • . . ...

B. Orientation and Fixturin'g:

10. Functional operability verified:

[]Yes []No []Not Applicable

• - - .... 1'1 T."' est .Res ul'ts -i nclIudi ng. mod ifýc ati on s. made:" ... . . . ... .. . ..

413. 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

[iv] Dynamic Analysis: [ ] Time-History Response Spectrum

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

S/S = Z__3 _ _- F/B= Z 2- V

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

I v' Finite Element [ A]Beam
J] Ciosed Form Solution [ Other

ii. 4



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

4., V A Computer Codes: rces - SP

] Hand Calculations

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

[v\ Absolute Sum C ] SR5S C I Other:
(specify)

6. Damping:

OBE ? Basis for the damping used: " r 3. 1 -1

7. Support Considerations in the model: A4d'o" bb1+_ /I C0(Cye-+e_

A.

Critical Structural Elements: hw tk• B' , No:ze•

.Gove.. ni n Load
or Response Seismic Total Stress

Identification Location Combination Stress Stress Allowable
/ 0 "-.

Max. Critical
Deflection
.0z" ;n'A

Location

Max,-mum Allo'able Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

Available: [v1 Input Spectrum E ] Stress or Deflection

~/5.

Marcins

,.3

Frequency Range and No.-of modes considered:

SSE :~

v h yA-. " "j V-I 7,'r P #I

NrfP41 NO%-z I e PUL3N ,o Z. I t.. .
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Scismic and Dynamic Oualificr.tion Summary of Equipment

I. Plant Name:

1. Utility:

2. NSSS:

3. A/E:

WA775 44

wTV4/

II. Component Name: 41/k I2iI'kE E F/L-17q 97 A?0ON77"V- g4.A<'ý7

1. Scope: [ ] NSSS [EX] BOP [ ] Other

2. Model Number: A/4 Quantity:

3. Size or Range:

4. Vendor: PVw~o, -ys7y s D01V/1/Wv -A Az'p/,OI/ -<A'1vuDS,,9,/o.1 , zVC

5. If the .component.is a. cabinet or panel, name and model Number of the
devices included: /y__

6. Physical Description:

a. Appearance: _____

b. Dimensions:

c. Weight: 2-5V 4•

7. Location: Building: blZ/eS 44-6CNCA-TZ

Elevation: 742Z

8. Field Mounting Conditions [X 3 Bolt (No. , Size fi- )
E ] Weld (Lengtn )

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

sxJ Z

10. a.

b.

C.

System in which located: '

Functional Description: _

Is the equipment required for V Hot Standby [ Cold Shutdown

£ ] Both [ ] Neither ] J Other

Type:

PWR

BWR

Other



Seismic Input

Hydrodynamic Load Irmput

Fatigue Considerations

d. Service Conditions

e. Qualified Life

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

[L<] Yes E I No £ ] Partial or limited availability

IV. Equipment Qualification Method:

"[ Tes.t. -.X1. Analysis [ ] Combina.tiboi .of Test and Analysis

Qualification Report*: Z)165& _Arn5/6•-Y -4'1-A/6 .47 ... ..

Company that Prepared Report: •omeoe7- eozsuemt'v- / w'4.vCO,, Z-70Z

Company that Reviewed Report: 0WVP OI'VS750A L/'/S,/oA/ /14 -A , V c5 V ///C

Where Report is filed or available: 7VA

Applicable Codes. And/Or Standards:

V. Vibration Input:

1. Loads considered: a.

b. -.
c. [

d.

2. Method of Combining RRS:

[ ] Absolute Sum

I

,K] Seismic -only -- - .-... .. .

- Hydrodynamic-only - ..

) Vibration from normal operation

3 Combi-nat~in-o f--(a), (b) ad-{)

C I SRSS I I

3. Required Response Spectra"m (attach the graphs):

(other, specify)

47-77 C/itE

NOTE:
'If more than one report complete items IV thru VII for each report.
•If other than RRS is -used, describe method.

11. Pertineit Reference Desiwn Specifications for Qualification 2/5
Requirements: . " 4--•

I .....



..~,..,

4.

5.

6.

Damping Corresponding to RRS: O0E 61_o

Required Acceleration in Each Direction:

E ]ZPA E ]Other
(specify)

OBE S/S= F/B = V

SSE S/S = 3.F/B = V

W.ere fatigue effects considered?

E J Yes [ No

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

VI. 1f Oualification by Test', then Conplete: NI•

1. [ ] Single Frequency [ ] Multi-Frequency:

2. C ] Single Axis [ J Multi-Axis
[ ] Independent axis [ .] In-phase motions

3. Number of Qualifications Tests:

OBE SSE Other

[.]random
[ ý ] sie beat

4. Frequency Range:

S. Natural Frequencies in Each Direction (Side/Side, Front/Rack, Vertical):

S/S =F/B =V.,=

6. Method of Determing Natural Frequencies

[]Lab Test I n-Situ Test []Analysis"

7. TRS enveloping RRS using Multi-Frequency Test

[]Yes (Attach TRS L. RRS graphs)

[ No

(specify)

SSE /5/o

= -_ _ _ _ _ _ _



S ". Maximum Input g-level Test:

OBE S/S = F/B : V.=
S55

9. Laboratory tIounting:

A. [ J Bolt (No. , Size )

[ J Weld'(Length ) E J ":

B. Orientation and Fixturing:

10. Functional operability verified:

* £ Yes [ ) No £ ] Not Applicable

S "11.". Test.Reults-.including.modiftcatio;i. made, -.

-12..' ---)<Otier- tist-s .-p'e-nrfortvd,"( h ' • a 'Tng - "'f. i i test, a
results):

13. Failure Modes (If appropriate )

14. Margins Available: [ J Input Spectrum E J Fragility

VII. If Qualification by Analys-is,. then complete:

j.ý 1. Method of Analysis:

[ J Static Analysis Lx] Equivalent Static Analysis

[ J Dynamic Analysis: [ ] Time-History [ J Response Spectrum

2. Natural Frequencies in Each Direction (Side/Side, Front/Back,i:!i• . Verti cal ):

S/S = ;133_ di? F/B = -3312 V 3 //a

3. Model Type: C X(] 3D []2D C]ID

[ ] Finite Element [x] Beam

C ' ] r sEd Form. Solution [ C" 2 r _

17



N .*~ *.. I.

N ~4.N''.,

I - A t ~ ~

.i., L J .omputer Loues:

Frequency Range and No. of mudes considered:

[ ] Hand Calculations

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

[X3 Absolute Sum E I SR$S C ] Other:

6. Damp i ng:

OBE /0/0 SSE /oYO Basis for the damping used:

7. Support Considerations in the model:

Critical Structural Elements:
. . . . . . . .. "..... .. .• . . . .'

.G.ove.-ning Load
or Response Seis

Identification Location Combination Stre
miic Total Stress
ss Stress Allowable

80L.7-S ss tf ~ ~Z6Ops/

Max. Critical
Defl ecti on Location

33o7 A

Maximum Allowable Deflection
to Assure Functional Opera-
bil ity

9. Failure Modes:

10. Margins Available: i ] Input Spectrum

(specify)

A.

A.

B.

[] Stress or .Deflection
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Scismic and Dynamic qualifica.tion Summary of Equipment

I. Plant Name: WA-•rS ýBAQ NO.L-fA 9A--r Type:

1. Utility: -VA PWR ,

2. NSSS: BWR

3. A/E:-N Other

II. Component Name: A.~
~~\ NUQ\ýc~~ 11') 0 \<JZ' x - ZýA- - 2-

1. Scope: [ ] NSSS L-.-I BOP [ J Other

2. Model Number: Q O\• _ Quantity: (4 --ZA

3. Size or Range: _ o_/_INe__-_

4. Vendor: _

.5. If the .component.is a. cabinet or panel, name and model Number of the

dev'ices included:

6. Physical Description:

a. Appearance: •\Q\__- L c"Ei 3 • .

b. Dimensions:

C.. Weight: I ' LES LA Yvi 16 )

7. Location: Building: 1 Z

Elevation: _ ___

8. Field Mounting Conditions [ ] Bolt (No. __ , Size. )
S] Weld (Length )

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

10. a. System in which located: C/}#/A}/'E•1fT .•OL dA •OPJ

b. Functional Description: • _ -

c. Is the equipment required for £X] Hot Standby [ J Cold Shutdown

£ ] Both [ J Neither [ J Other



-i
4

Seismic Input

Hydrodynamic Load Iput

Fatigue Considerations

Service Conditions

Qualified Life

ol

A

A

Ti

i!

4

J No [ ] Partial or limited availability

IV. Equipment Qualification Method:

':I Tes.t. C. 2.Analysis ['(• Combina.tion .of Test and Analysis

Qualification Report*: kEPOer -$/5716 M~A r, 1A'L(-t~i 1 0 F LY

Company that Prepared Report: 3)YA/Ai) tiO.•4•4 Aj

Company that Reviewed Report: P 4

Where Report is filed or available: T•IA

Applicable Codes.And/Or Standards: \'ZMGV A -S--

V. Vibration Input:

1. Loads considered:

2. Method of Combining

[ ] Absolute Sum

a. [Y,] Seismic only- - -e'T),-J

b. . Hydrodynamic-only - .

c. C 3 Vibration from normal operation

d. [ ] Combinati-orn---f-a), (b); d--(

RRS:

[ ]JSRSS
(other, specify)

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

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

•If other than RRS is used, describe method.

2

11 TPertinent Reference Design Specifications for Quaifc ton

Requirements: A/,- Z-7y3 &7? ea/ -4)/ xr

[?C )Yes

Ill.. Is Equipment Available for Inspection in the Plant:

S'I. ....



4. Damping Corresponding to RRS: OBE SSE

5. Required Acceleration in Each Direction:

[ I ZPA A [ Other S__9

OBE S/S =

(specify)
vi:

F/B =

SSE S/S : _- _- _ F/B V

6. Were fatigue effects considered?

C I Yes [>(] No

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

VI. f f.VI. I'f 0ualificatidnby Test, the'n onplete: ,. o;, . .. •

1. [ ] Single Frequency

2. £
£

] Single Axis
] Independent axis

3. Number of Qualifications

OBE SSE

£ ] Multi-Frequency: [ ] random
[ ] sine beat

[ ] Multi-Axis ,

[ .] In-phase motions ----

Tests: 2,E-4• L o•P5 Sý

Other CCLE AF71.g "J/o

(specify)

4. Frequency Range:

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

S/S = F/B =

6. Method of Determing Natural Frequencies

[ ] Lab Test [ ] In-Situ Test [Xý] Analysis

7. TRS enveloping RRS using Multi-Frequency Test

[ J Yes (Attach TRS & RRS graphs)
£ I No

7S.

ýn_ I '. . 11 __ __;-.--, ý -



W ]eld (Length ) E ] _

B. Orientation and Fixturing: •/iV4- S( ,) -z) /AI

10. Functional operability verified: si.;ý V Z.

[X] Yes ] No [ J Not Applicable

!I..- T.st.e. lts.includiog.modif.ca.io,... ..ade _ _ _ _

1... . t.ier *te perr ,uchs ag -or -f.er ali y-test, incl-ud'nc " :
results):

j

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 [ 3 Response Spectrum

2. Natural Frequencies in Each Direction (Side/Side, Front/Back,
r_ - - ' k-ý.w• 4 Vertical):

S/S= F/B = V :

3. Model Type: [ ]3D [ ]2D [ ]ID

J Finite Ele~ment [ ] Beam

[ ] CkSad -ort Solution 0" fter

6 If/t+Ta2 # rMý JL\~Lx

Ali C v v ~ t
4 -

6. fMaximum Input g-level Test:

OBE S/S = F/B =

OBE S/S = F/B =

9. Laboratory Mounting:

A. E 3 Bolt (No. , Size )



; '. ,,4., [ J Computer Codes:

Frequency Range and No. of modes considered: qQj: [IOJWU

Hand Calculations -- o: k

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

[ ] Absolute Sum [ ] SR$S [ ) Other:
(specify)

6. Damping:

OBE SSE Basis for the damping used:

7. Support Considerations in the model: CAhv77L.1i=/&Z <,4 i'0 iD

8. Critical Structural Elements:

"G-ove.,-ning Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

C 12UA)A)10ý F5 P ~ F S qgps I 3ZO

B. Maximum Allowable Deflection
Max. Critical to Assure Functional Opera-
Deflection Location bilitv

9. Failure Modes:

10. ,argins Available: i 2 Input] s or Deflection

77 - /7

-Ii.

• ;.• :•: :: ~ ~ . . . . . . . .. '~. - .... . . .. . , . . .



Scismic and Dynamic Oualification Summary of Equipment

I. Plant Name:

1. Utility:

2. NSSS:

3. A/E:

V~i~s A~Q LJCGAZL

PWR .

BWR

Other

II. Component Name: I/klQL. i./•7• O _'iA';r

1. Scope: ] NSS BOP Other
17-EJ4

2. Model Number: Q2. A -f-.9( Quantity: "' 2',-

3. Size or Range: •IE •b 2L-1}

4. Vendor: QJSV ) iV1 MFG , (P ANDýIevwS MWO. G4030
•5. If the .component.is a. cabinet or panel, name and model Number of the

dev'ices included:

6. Physical Description:

a. Appearance: P

b. Dimensions: j344

c. Weight:

7. Location: Building:

El evati on:

/K&3B)

8. Field Mounting Conditions [ Bolt (No. , Size _ ).
£ ~JWeld (Length____)£ ] _ _ _ _ _ _ _ _

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

146 01 j 7 7) / A.11 7-

a. System in which located: . -'

b. Functional Description: ---

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

rV-] Both [ ] Neither Other

H '9r,



. 11. Pertineit Reference Design Specifications for Qualification
,- Requirements:

Seismic Input Service Conditions

b. Hydrodynamic Load Irput e. Qualified Life

C. Fatigue Considerations

.II. .Is Equipment Available for Inspection in the Plant:

4 Yes [ ] No [ ] Partial or limited availability

IV. Equipment Qualification Method:

': : Tes.t. [. ] Analysis [L'6]Combina.tiboi'.of Test and Analysis

Qualification Report*: S4E i -4AA1-A/Z)SS 9 k) F) A4W P;-) P,
-'X~ ýULT I J T7 LAirr -k ; L.c LA~3 iý5

Company that Prepared Report: RPO.SAIA) Ai:'& Co,

Company that Reviewed Report: ,\j /7-/4

Where Report is filed or available: -T\I,

Applicable Codes.And/Or Standards:

V. Vit• ation Input: .'... ...

1. Loads considered: a. [ Seismic --only----

b. .[- -]-Hdrodynamic-only -. . - -

C. [ ] Vibration from normal operation

d. £t~Combinati n~I~ (b)

2. Method of Combining RRS:

[ ] Absolute Sum C ] SRSS [ ]
(other, specify)

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

NOTE:
xIf more than one report complete items IV thru VII for each report.
"I '1f other than RRS is used, describe method.



4. Damping Corresponding to RRS: OBE SSE

5. Required Acceleration in Each Direction:

: ] ZPA 0 XKJ Other rJ•-- • Z: - 2 • ---
(speci fy) _-- \- - -

OBE S/S =_F/B __V =

SSE S/S = FV_-_, FIB = _ -_ V : ____-

6. Were fatigue effects considered?

£ ]Yes No

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

VI. I." Qualificatibh by Test', then Conolete:

1. ] ] Single Frequency [ ] Multi-Frequency: [. ] random A
] si'ne beat

] Single Axis
] Independent axis [ *] In-phase a

3. Number of Qualifications Tests:

SSE /

iotions 3o30,~449~T'42

Other 7kSo-S
(speci fy)

4. Frequency Range: -V

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

S/S = F/B = V'=

6. Method of Determing Natural Frequencies

[4, Lab Test [ ] In-Situ Test

7. TRS enveloping RRS using Multi-Frequency Test

[ r Yes (Attach TRS & RRS graphs)
[ ] No

U -U-- tN--

[X] Analysis

ini

5~4t
2#

/~6'I

/

c7

/

2. £

OBE



*...............- .. ~ ... ,. /

~;t.
I0

.4

A

*.~*. I

8. M1aximum Input g-level Test:

OBE S/S =_F/B = V.=

_ Ss / F/B = V C

9. Laboratory Mounting:

A. [ ]Bolt (No. ,Size )

" ] Weld'(Length ) C ]'

B. Orientation and Fixturing: !k, &- 7-6L-

10. Functional operability verified:

[L-4'Yes -2 No £ ] Not Applicable

"11." .T'est Resul'ts -i ncluding. modiffcation, maden" .. ..

Z--otter tests .'perfortied' (Lich "ag afh g -o rf-ragi ii ty- test, i nt U a :..
results):

JO

VII

iF

3.

L4.

Failure Modes (If appropriate

Margins Available: [ 2 Input Spectrum [ ] Fragility

If Qualification by Analysis,, then complete:

1. Method of Analysis:

Static Analysis [ 3 Equivalent Static Analysis

[ ] Dynamic Analysis: [ 3 Time-History E 3 Response Spectrum

2. Natural Frequencies in Each Direction (Side/Side, Front/Back,
F1• •7g-- pO oE-/ • '!-l p Vertical):

S/S= F/B= V :

3. Model Type: £ 230 [ 2D £ 1D

[ 2 Finite Element [ 2 Beam

LC 22Osad For-. Solution ...t.er

4

,.•,on [ ] r7tP.e

;•,•:c •oA-',.•r._•CAP) •NLI•L I V,* ULf" ""- "'"



" "..: 4., [ . Computer Codes:

Frerquency Range and No. of mnodes considered: .... w (Mius A, 0 X1

[\] Hand Calculations

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

[ ] Absolute Sum [ ] SR$S [ I Other:
(specify)

6. Damping:

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

Critical Structural Elements:

.. Gover•ning Load
or Response Seism

Identification Location Combination Stres.

L A¶ A-D

Max. Critical
Deflection Location

i{

S

,": T :a .". .. : . . - . ,.

Stress Allowable

13S-3•7 - 'ViDIA- Z.I) , -.

Maxi,mum All o•'able Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

10. Margins Available:

8.
. .-

A.

P<]
Le S~s- or Deflection

[ ] input Spectrum
Ex

P-E



Scismic and Dynamic Oualific7.tion Summary of Equipment

. 1. Plant Name: _ ___ _____ Type:

1. Utility: - PWR _-_

2. NSSS: _ ___BWR

3. A/E: -- _ _ _ _Other

Il. Component Name: •-\ ) • *

1. Scope: [ ] NSSS ' [•] SOP [ ] Other

2. Model Number: _ -_ _____ Quantity:

3. Size or Range: 4r:i'
4. Vendor: -

.5. If the .component.is a. cabinet or panel, name and model Number of the
devices included: ( ?<2-,Ot, - 2- £•-tJ-Z--]•

6. Physical Description:

a. Appearance: .LiN' _ \ c - _ -

b. Dimensions: Y' s= X (.
#

c. Weight:__ _ _ _ _ __ _ _ _

7. Location: Building: !cC , •Cq•-. ' \ -

Elevation: 9-T •- L f\\

8. Field Mounting Conditions C ] Bolt (No. , Size )

E £Y Weld (Length-'-f9

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

!0. a. System in which located: \\' j\C -

b. Functional Description: - '- - .

c. Is the equipment required for C ] Hot Standby C ] Cold Shutdown

[Q Both [ ] Neither [ 2 Other

-77 77-



11. Pertinent Reference Design Specifications for Qualification
Requirements:

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Irtput e. Qualified Life

c. Fatigue Considerations

.I11. -Is Equipment Available for Inspection in the Plant:

['p] Yes E ] No [ J Partial or limited availability

IV. 'Equipment Qualification Method:

T Tes.t. J. Analysis [ ] Combina.tioi" .of Test and Analysis

Qualification Report*: _

Company that Prepared Report:

Company that Reviewed Report:

Where Report is filed or available:

Applicable Codes.And/Or Standards:

V. Vibration Input: . ... .......

1. Loads considered: a. Seismic only- --- .

b., ..- ]-Hydrodynamic-only . .-- - -.

c. [ ] Vibration from normal operation

d. E 3 Combinati-on---of-(a), (b)- aifd--c-)

2. Method of Combining RRS: -k.\-

[]Absolute Sum C I SRSS [ I (other, specify)

3. Required Response Spectra" (attach the graphs): x-

NOTE:
more than one report complete items iV thru VII for each report.

"1 If other than RRS is used, describe method.



* 'A
2~ - ¾

S,.-~.---.-'~-.-~-----*..~-- ~ - --

•,. n'dmTId iLorempunding LU Knr: U W C ~. 7 ýc Z ______

5. Required Acceleration in Each Direction:

C ,] ZPA C I Other
(speci fy)

OBE S/S=: . F/B= .FB z v

SSE S/S : _ _ _ _ F/B = _ _ _ _

6. 1.ere fatigue effects considered?

[X] Yes E ] No

If yes, describe how they were treated in overall
qualification program: < E \$.k .A &-.

VI. If Oualification by Test, then Conpli,'te:

1. [ ] Single Frequency

] Single Axis
] Independent axis

E[K] '. ulti-Frequencv:

[)-i Multi-Axis
[ In-phase motions

[. ] random

[ ] sine beat

3. Number of Qualifications Tests:

OBE > '7 SSE ,_7 I_ _

4. Frequency Range:

5. ~Natural Frequencies in Each Direction (Side/Side,

6. Method of Determing Natural Frequencies

Front/-ack, Vertical):

[0] Lab Test [ ] In-Situ Test [ I Analysis '

7. TRS enveloping RRS using Multi-Frequency Test

[Xý] Yes (Attach TRS & RRS graphs)
[x] No

2. [

Other
(speci fy)-



... "S_. Maximum Input g-level Test: . _

OBE S/S = F/B = V.

OBE S/S = F/B = V =

9. Laboratory Mounting:

A. [)(3 Bolt (No. , Size )

"" ] Weld (Length ) [ ]

B. Orientation and Fixturing:

10. Functional operability verified: _ -

Yes £ J No [ ] Not AppTicable

.11. Test. Results-:including. modif cationý. m ade" _.;~~~~~~~. ....:.•, . :.... ..... ..-.. .•. • ., .. • . ... -. . .

i ~ ~O Ti tý-'-t(t a.'• n,- -r.-•,' ..-

.' 12.'-"Oterr - "-- gg-.fragili t..est,i{nc:."
results):

13. Failure Modes (If appropriate

.14. Margins Available: [ J Input Spectrum L ] Fragility

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:
A J Static Analysis [ ] Equivalent Static Analysis

£ J Dynamic Analysis: [ J 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 [ ]ID

[ ] Finite Element [ ] Beam

[ CI£Sed For- Solution [ 7 £ther

4



".. 4., [ ] Computer Codes:

Frequency Range and No. of modes considered:

[ ] Hand Calculations

5. Method of Combining Dynamic Responses from Seismic and other
Dynamic Loads:
[ ] Absolute Sum [ ] SRýS [ 3 Other:

* (specify)

6. Damping:

OBE SSE Basis for the damping used:

7. Support Considerations in the model:

A.
-. , .- ' : . ' . -.

A.

Critical Structural Elements:
**... .. . s.*. . . - .• . - . . .:

.Gove.,niing Load
or Response Seismic Total

Identification Location Combination Stress Stress

': . "". . • ...- ,o.. .

Stress
Allowable

Max. Critical
Deflection Location

,aximum Allowable Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

. ] Stress or Deflection10. M.mrci ns Available: I ] input Spectrum
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FIGURE 55:

.~-.- .4,:If, -.----. P4 C-- ---

i'f-.RI[ l [iN S~ir0b!0S

2 0-

I .6-f-

C.t-

(1-)-

0.0

TENNESSEE VALLEY AUTHORITY
WXBNP AUXILIARY - CONTROL BUILDING

R ESPONSE SPfE;CTI'RA
FLOOR EL-EVATION 781.5
DA •IPING RAT[OS 0.050, 0. 100, 0. 150

.1 SSE, E-W I1--ORIZ0ONTAL



•".I, •  ' • • - • r-t- -- - -T -

t': M21-1: :h

TENNESSEE VALLEY AUTHORITY (67)

0.30 WBNP AUXILIARY-CONTROL BUILDING0..30 RESPONSE SPECTRA
I •'FLOOR ELEVATION 814. 25

IDAMPING RATIOS 0.050, 0.100, 0.150
. SSE, VERTICAL

0.251

0. 20.2

- i
t0.15-

I- FIGURE 3
t 0.10

0.05 "1 0

0-JDIf-oio - _ _ _ _ _

C: o

0.00

0.0 0! 04 .I• 1,0 . 1.4 1.6 1.0

IPCRrOD IN SECONDS



TE "1 •I FNH SCLE VflLLEY FtIUTH(II3•,T P . 8qi!~~

P,,E. J k" 'F f GG !. E ft.R T .S 6 ,%SP CC TRUI I* r I ,, .... . l*1 :;

A i13~C 5 If- 0 A; Z NO

IL'IFLO R ELE'V:i l 11 711 .0 .

'i, ON1.1,L f-CCCLU' ,TIOfN

CDI

LLI

Iii :- I H

l:ij ! , •

2.J 4..,

-o.00 0.10 0.20 0.30 0.40 0.S0 0.60 0.70 0.80 0.90 -00
F FRIOD SECONDS

F-

VAM~ VIO TM IM "B V = I n i



TENNESSEE VALLEY AUTHORITY 03/23/72

RESPONSE ACCELERATION SPECTRUM

WATTS BAR NUCLEAR PLANT

DAMPING RATIO 0.020
1/2 SAFE SHUTDOWN EARTHQUAKE

GROUND ACCELERATION SPECTRUM

HORIZONTAL ACCELERATION

1.20 1.40 1.60 1.80
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0 0 0.20 0.40 0.60 0.80 1 .00
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S si a D i at n a o E mnt

Scismic and Dynamic Oualific7.tion Summary of Equipment

I. Plant Name:

1. Utility:

2. NSSS:

A/E:

PWR

BWR

Other

II. Comprnent Name:- ,

1. Scope: [ ] NSSS [ J BOP £ ] Other

2. Model Number: --14- Quantity:

3. Size or Range:

4. Vendor: 1\0 E I <--, E XXni
5. If the .component.is a. cabinet or panel, name and model Number of the

devices included: A-

6. Physical Description:

a. Appearance:

b. Dimensions:

c. Weight:

-4-

7. Location: Building:

El evati on:

8. Field Mounting Conditions £ \K Bolt
] Weld

E £

(No. , Size
(Length _ )

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

10. a. System in which located: 1 &1--

b. Functional e s c r i p t i o n: z ,-QL ý\- 7 aý- n-

c. Is the equipment required for Hot Standby [ J Cold Shutdown

[ ] Both [ ] Neither [ ] Other

I + kES&\)

Vuý\ C"-~ -7ca:

-7\ý k .

4



11. PertineAt Reference Desig Spkecifications for Qualification
.. Requirements: -'_'Q_ _ __ __"_ _ -- __,

Seismic Input

Hydrodynamic Load lriput

Fatigue Considerations.

Service Conditions

Qualified Life

III. Is Equipment Available for Inspection in the Plant:

EK Yes E I No [ Partial or limited availability

IV. 'Equipment Qualification Method:

Tes.t. [. 2.Analysis [ ] Combinatioji ýof Test and Analysis

Qualification Report*: . . .

Company that Prepared Report:

Company that Reviewed Report: -

Where Report is filed or available:

Applicable Codes. And/Or Standards:

V. Vibration Input:

1. Loads considered: a. Seismic only----

b. -[- Hydrodynawic-only ...... -.

c. [ ) Vibration from normal operation

d. [ J Combi-natit--of-(-a), (b); ai-d--c()

2. Method of Combining RRS: \-•
£ J Absolute Sum [ ] SRSS [ )]________

(other, 
specify)

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

NOTE:
xIf more than one report complete items IV thru VII for each report.

±*]f other than RRS is used, describe method.



~77U77~

.................- ~.----.--.-......-.~

I . . - - .. - - - - -

4. Uamping Corresponding to KRS: SSE

5. Required Acceleration in Each Direction:

I ] ZPA

OBE S/S =

[X3 Other _ E----
(specify) '

F/B =

SSE S/S = -, Q FVB k

Were fatigue effectsconsidered?

[ X] Yes

-- V__

.4 -~
C I No

If yes, describe how they were treat ed in overall
qualification program: •- .¥k\CI _ -- _- _

A -

VI. If Oualificatibnby Test*, then Corplete:

1. [)a Single Frequency

2. [X1 Single Axis 4.A
[ ] Independent axis

[ ] r.lulti-Frequency: [. ] random
] sine beat

I ]
['] lMulti-Axis
[ .] In-phase motions

3. Number of Qualifications Tests:

Other
(specify)

4. Frequency Range:

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

S/S = _ ....... _ F/BI = ........ _V_-

6. Method of Determing Natural Frequencies

[(] Lab Test I In-Situ Test [ ) Analysis"

7. TRS enveloping RRS using Multi-Frequency Test -A.\ -

Yes (Attach TRS & RRS graphs)
] No

OEWL



8S. Mlaximum Input g-level Test:

OBE S/S = F/B V.=

OBE S/S =_F/B _

9. Laboratory Mounting:

A. [X] Bolt (No. Size )

S[ ]Weld (Length ) E ] "_ _

B. Orientation and Fixturing:

10. Functional operability verified:

Yes £ ] No [ ] Not Applicable

•." "l .Test.Reul'ts:-includ;iog.modificationý. made" - ._______ ______

.-- ; •' . 2 • "-Ot!er ttsts.-pe*rfo rrdcl"( tuCh" agi 6gT - ra gi Ity."est, inc..c .
results):

13. Failure Modes (If appropriate

14. Margins Available: [ ] Input Spectrum [ J Fragility

V1T. If Qualification by Analys-is,. then complete:

1. Method of Analysis:

[ ) Static Analysis I ] Equivalent Static Analysis

£ J 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 £ J2D [ ]ID

I £ Finite Element £ ] Beam

S] 'C-sEd For- Solution [ 7 __t__er

4I



, • ... •..•, ,• ,•, • .... *-,• -,--..--., -?T3. . . . ..•-

." * , 4., . J Computer Codes:
Frequency Range and No. of modes considered:

£JHand Calculations

5. iethod of Combining Dynamic Responses from Seismic and other

A Dynamic Loads:

[ ] Absolute Sum E I SR5S E I Other:

6. Dampi ng:

SSE Basis for the damping used:

7. Support Considerations in the model:

Critical Structural Elements:
.. • . .° °

.Gove.,nin- Load
or Response Seis

Identification Location Combination Stre
mic Total Stress
ss Stress Allowable .- .-

Max. Critical
Deflection Location

Maximum Allowable Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

10. Margins Available: i ] Input Spectrum

OBE

(specify)

8.

. A. (

[] Stress or Deflect~ion



NEW- SHEET

APRIL, lo6s

TYPE K GENERAL PURPOSE RELAY

TUBE TYPE

Tube type relays Feature an iridustry standard wiring and pin ar-

rangement. The basic relay is the same as the Type KS (combin-

ation terminal) with the exception of pin termination.

CONTACTS: 10 AMP. RESISTIVE -150 VOLTS MAX.*

Dust Cover Enclosed
Mounting Trmin-

Coil Method ation Polos Type Price

AC 8 Pin 2 POT KP12 $8.20
(240 V. Socket
max.) 11 Pin 3 POT KPI3 10.25

50/G0 Hz.

(C ifP l 2 PDT KPDI? 8.20ma X.) II Phil 3 P1)T KPFI3 10.25
A T

A220 volt operation possible hy using 5W, 6,800 ohm wire-wound resistor in series
with 110 volt coil.

- *Pricus listed apply to maximum coil voltaqos of 120 volts ac and 24 volts dc. Above
120 volts ac add $0.50. Ahovo 24 volts dic add S0.6S.

?Seo Page 107 for detailed ratings.

I' "

Type KP and KPO

Type NRI

Type NR3
and NR4

SOCK(ETS

Termin- Amp.

,l*on Mounting Rating

Froilnt or
I "n w Btack

PunnI -10

Front - -3.
Solder Panel --

3

OAmphenol Type 146-103
OAmphenol Type 146-817

Pins

8

11

8

11

Poles:

2 POT

3 POT

2 POT

3T POT0

Type Price

NRI 0 $1.75

NR2O 4.05

NR34) .25

NR4O JS3

eAmphenol Type 77-Ml P-8
OAmphenol Type 77- M IP-1I

SPECIAL FEATURE

Addiltions
Ffas.ir Fnru.tito, Fori. Price

Pilot I nlicalols
Light Puwer P14 $1.20

to Coil

t:t-.w- v ofi •liJv withi
Pihk.1 Lilh
(Form P14)

SCURRE n" CDMPRNY

0

Type NR2

ORDERING INFORMATION REQUIRED

1•-Class and type number.

2-Coil voltage and whether ac or dc.

3-if pilot light is desired, add "Form P14" to Class and
Type of relay, e.g. Class 8501 Type KP12 Form P14

120 Volts, 50/60 Hz.

.'•,,.•• ., ,

SCHEDULE DS-1 DISCOUNT& 11t: IDivils sutllut to Ach.1-111, Without iloticr;



E i DELAVAL Turbine Inc. a BARKSDALE CONTROLS DIVISION 5125 Alcoa Avenue e Los Angeles e Calif. 90058

CGN-O-TROL Dia-Seal Piston Models OPERATING CHARACTERISTICS * ORDERING DATA

a r.Tight Housing (NEMA 4) PRESSURE SWITCHES - All values given in P.S.I. (Gauge)

PRESSURE SWITCHES

ElH Single Setting
VACUUM SWITCHES
E1H-H-VAC Single Setting

1/ lQ ONUT ORET

MOUNTING SCREWS"
(TYP.) l.PAC
4.4-

Proof Adjustable Range Approx.* Catalog Number Catalog Number
(Test) Decreasing I Actuation t,4, npt Internal 1/g" npt Internal

Increasing Value (No Ext. Thread) 1/2' npt External
Press Min. Max. Min. Max. (Differential) Np

1000 .5 14.2 .6 15.0 .1 to .8 E1HH15 EIH-H15-Plt

1000 3.0 82.0 3.5 90.0 .5 to 8.0 E1H-H9O E1H-H90-P6t

1000 10.0 230.0 11.0 250.0 1.0 to 20.0 E1H-H250 E1H-H25O-P6t

10000 25.0 472.0 29.0 500.0 4.0 to 28.0 E1H-H500 E1H-HSOO-P6

Fixed at any pressure setting, varies as shown from lowest to highest setting.

VACUUM SWITCHES- All values given in inches of mercury (Gauge)

Proof Proof Adjustable Range Approx.0 Catalog Number
(Test) (Test) Decreasing Increasing Actuation e I/ npt Internal &Value

Vacuum Press Min. Max. Min. Max. (Differential) 1/2' npt Ext. Thread

30 30 PSI .5 29.0 2.2 1 30.0 .3 to 1.7 E1H-H-VAC-P6

"Actuation value depends on Actuation Point (Set Point). Maximum actuation value is at .5 inches
HG Set Point. Minimum actuation value is at 30 inches HG Set Point.

Models tabled have Aluminum fitting and Buna "N" diaphragm. Aluminum fittings are not recom-
mended for water service. Use Polysuifone fittings, suffix -PLS, or Nickel Plated fittings, suffix -F2.

Approximate shipping weight 1.5 lbs.
DETAIL DATA
ELECTRICAL CHARACTERISTICS (Pressure and Vacuum Switches): All models incorporate Underwriters'
Laboratories. Inc. listed single pole double throw snap.action switching elements. Electrical rating
(continuous inductive) 10 amps 125 or 250 volts AC, 3 amps 480 volts AC.
Automatically reset by snap-action of switch.

ELECTRICAL CONNECTION (Pressure and Vacuum Switches): Through 1/2' NPS Conduit Connection
to screw terminals on switch. May be wired Normally Open or Normally Closed.

PRESSURE CONNECTION: 1/4, npt internal thread, standard. l/," npt internal and t/z npt external
thread, -P& option.

VACUUM CONNECTION: "npt internal and 1 npt external thread, standard.

ADJUSTMENT INSTRUCTIONS (Pressure): Turn self locking adjustment nut
clockwise to raise and counterclockwise to lower the actuation point.

ADJUSTMENT INSTRUCTIONS (Vacuum): Turn self locking adjustment nut

counterclockwise to adjust the actuation point toward 30 inches HG.

OPTIONAL MODIFICATIONS (Pressure Switches)
Field adiustable Actuation Value (Oifferential). See Bulletin 4690804 for

MOIUNTINGSCREWS range ol actuation values. available and ieectricai #sting. See price list for
(TP.) z-p•.AC pricing.
46s

'  
Diaphragms: These models can be supplied with Viton or Teflon diaphragms

to special order. To specify add sulffi -V or -T to switch number and
consult plant for delivery. See price list for price adjustment.

t Polysulfonae 40% glass filled pressure fitting with 1/8' NPT internal con.
nection and 1/2" NPT external connection. Proof pressure 400 P.S.I. Add
suffix -PLS to tabled units with t. For higher pressures consult factory.

Note: For chemical resistance roter to chart (Bulletin No. 680406).

Class J switch element with elastomer boot around actuator and sealed to
PIIESSUII prevent moisture and foreign matter from atlecting contacts. See price
FORT list for price adjustment. See pages 25 tbru 30 tor more details.

OPTIONAL MODIFICATIONS (Vacuum Switches)
-Field Adjustable Actuation Value (Oifferential).

Class J switch element with tiastomer boot around actuator and sealed to
prevent moisture and foreign matter from allecting contacls. See price list
for price adjustment.

All models and modillcations shown (escept Field Adjustable Actuation Value

nmodets and FZ, Nickel Plated fittings) are Underwriters' Laboratories listedC .Ljýý In the Recognized Components Indea. Guide NKPZ2: "Motor Controllers,
FI float and Pressure Operated*', and Canadian Standards Association listed

under Guide 0380-W-1.16.

15\



TAIBLE. I

SINE BEAT ACCELERATION LEVELS
UNFILTERED DATA

Page No. I I
Re.port No. 42749-1

/(PEAK G'S1

Specimen Fre quency

Series 3 (Vertical) Accel. No. 26 Hz 27 Hz 28 I-Hz 29 11z 30 Hz 31 l/z

Control 1.05 1.10 1.10 1. 10 1.10 1. 10
Sxvitchgcar I F-R 3.00 3-18 3. 52 3. 56 3. 28 3 20

2 S-S 0. 55 0. 83 0. 88 0. 86 0. 76 0.63
3 V 1.15 [. 25 1.33 1.30 1.46 1.50
4 F-R 0.24 0. 30 0(. 3 0. 37 0.40 0 40

Series. 2 (Vertical) 6 Hz 13 Hz 16 Hz 28 Hz 33 Hz

Control 1.70 1. 10 1.00 1. 10 1. 17
Anode Transformer 1 V 2.40 1.68 1.20 1.76 2.00

2 S-S 2.40 4.20 1.20 1.36 1. 32
3 V 2. 88 3.20 1.60 1.80 2. 24
4 F-R 1.40 1. 84 0.80 1. 20 1.44

Engine Control Panel 5 F-R 1. 72 1.20 1.00 2. 80 2. 76
(Reiays Energized) 6 S-S 1. 20 1.20 1.60 1. 20 1. 52

7'V 3.04 2.08 1.68 2.40 3.60
8 F-R 1. 32 0.88 t.20 0.9b 1.48

Series .2 (Vertical) 6 Hz 13 Hz 16 Hz 28 Hz 33 Hz

Control 1.75 1. 10 1.00 1.00 1.05
Anode Transformer I V 2. 32 1. 56 1.52 1.60 1.84

2 S-S 2.40 3.60 1.20 1.20 1.68
3 V 2.84 2.80 1.60 1.60 2.00

4 F-R 1.20 1.44 0.80 1.00 1.20
Engine Control Panel 5 F-R 1.40 0.88 1.04 2.84 2.68

(Relays De-energized) 6 S-S 0.80 0.80 1.28 0.60 0.92
7 V 3.20 2.00 1.96 2.24 2.96
8 F-R 1.60 0.80 1.04 0.80 1.24

Series l (Vertical)
(Side-to-Side Mounted) 5 Hz 27 Hz

1. 70 1. 00

Fuel Oil Pump r. 2 -7
3 S-S 1.60 0.80

Battery 2 F-R 0.46 0.66
5 V 2.40 1.76

Soak Back Oil Pump 4 V 2.40 1.60
6 S-S 0. 36 0. 54

Battery Charger 7 F-R 2.40 2. 44
8 v 1.96 1.44
9 S-S 2.40 3. 84

Contactor/Relay System 10 V 0.50 1. 20
"--11 F-R 0.24 0.22

1.2 V 2.32 1. 60

Series I (Horizontal, S-S) I5 Hz_ 27 Hz
Q ontrol 2. 92 2. 96.

Fuel Oil Pump I V ' n.4 ".

Battery3 
S-S 4.00 4.40Btey2 F-R 0.80 1.70

5 V 0. 80 2.48

Soak Back Oil Pump 4 V 0.40 2.00
6 S-S 3.00 3.00

Battery Charger 7 F-R 2.08 4, 80
8 V 1.00 4.00
9 S-S 4.60 5.20

Contactor/Relay System 10 F-R 0.40 0. 60
11 S-S 3.00 2.50
12 V 0.48 2.28

$



Rclirt "o,,. 4a749-1

TABLE I (Continued)

SINE BEAT ACCELERATION LEVELS (PEAK G'S)
UNFILTERED DATA

Specimen Frequency

Series I (Combined V & S-S) Accel No. 5 Hz I 27 Hz

Control H 2.40 1.80
k Control V 3.20 1 66

Fuel Oil Pump V 3. 20 2. 10
3 S-S 3. 00 3. 50

Battery 2 F-R 0.06 0.20
5 V 5.00 3.50

Soak Back Oil Pump 4 V 4.00 3.10
6 S-S 2.00 2.00

Battery Charger 7 F-R 3. 00 4. 00
8 V 4. 80 4.00
9 S-S 3. O 5. 0o

Contactor/Relay System 10 F-R 2. 00 2. 50
-- S-S 2.20 1. 80

12 V 4.60 2. 80

Series 1 (- F-a .

Fuel Oil Pump

Battery

Soak Back Oil Pump

Battery Charger

Contactor/Relay System

I. I. rI A .1 1 L tiZ

Control
1V

3 S-S
2 F-R
5V

4V
6 S-S
7 F-R
8 V
9 S-S
10 F-R
11 S-S
12 V

Series I (Horizontal F-R)

Fuel Oil Pump

Battery

Soak Back Oil Pump

Battery Charger

Contactor/Relay System

Series 1 (Combined V & F-R)

Fuel Oil Pump

Battery

Soak Back Oil Pump

Battery Charger

Contactor/Relay System

2.00

1.40
2.60
1.20
1. 80
1.56
1. 16

2. 30
2.20
2. 50
0.40
0. 88
2. 00

1. 15
1. 00
2. 40
0.46
1. 32
1.04
0.40
1. 80
1. 40
1.88
0. 24
0. 26
1. 02

I .0
7 W',

33 Hz

1. 15

2. 00
0. 20
1.60
1. 20
0.20
1. 60
1.60
0. 52
0.24
0.06
1. 40

JA~ Hz I4 L.7 _____

Control
I V

3 S-S
2 F-R
5V
4V
6 S-S
7 F-R
8V
9 S-S
10 F-R
I1 S-S
12 V

Control H

Control..

3 S-S
2 F-R
5V
4V
6 S-S
7 F-R
8 V
9 S-S
10 F-R
11 S-S
12 V

1.58

0. 50
0. 68
1. 02
1. 80
1.20
0. 60
1. 86
1.20
0. 92
0. 74
0. 26
0. 40

7 Hz

2. 10
2.40

2. 24
3. 30
3.52
2.40
1.48

4. 00

3.04
3. 36
2. 50
0. 80
2. 48

2.88_.

1. 24
0. 88
0. 80
2. 20
2.00
1. 00
2. 60
2.40
1.20
0.,60
0. 20
1. 82

1.70
1. 84
1.60
1. 44

4. 00
3.60
1.60

0. 60
4.00
2.40
2.40
2. 00
0. 24
0.20

7. M

1 . SO

1.20
0. 80
3. 90
4. 30
2. 24
0. 60
1.88
4. 00
1. 00
2. 50
0. 16
2. 80

I I _ _ _ ._ _ _

I I . I

7 t•. |"1 •'t--
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Scis.ic and Dynamic Oualific-tion Su,-arv of Eauinment

SI. Plant Name:

. -1 utililty:

L. NSSS:

3. A/L:

IL

7V

r~-a'f r~If

W,0716 0>/. ýý

Comaonent Name: .3 &L%~ I, -J- 1 k F . TOcT b" J~pf

.L Scopet £i4NsS N IMBoP [ 2 other

Z Model Number: / s 7Quantity: ~ 4-K
3.- Size or Range: .. - _-_

4. Vendoar m ko Le (
.5, If the .component.,is a. cabi-net- or panel., name and modal Number of 'the,
" devices: included: ..•L=er, i fýr4 to7 E - e7,. 1

6, "Physical Description:.

a. Appearatime. -T . 4 -A J~
b. Di0mension _ q , . rb' X

c. Weight:

7. Location: Bufi7ndg: C&,

Elevation: 7o-js1-

0-b .fl-

8. Field Mounting Conditions E 3 Bolt (No. -,Size _j
[ 1 Weld (Lengti ýý

3. Mounting Orientation le-.9- , , on-floor,. cantilevered, suspended, eta_.

A.0. a. t ystko:'. ~iii wIhich .Tocated: 1 +4-
b. Functional. Description:rr.i? ~ As *S~pu*'

c. Is. the equipment required for E[L Hot Standby [L.- Cold Shutdown.

£Both ; Neither [ J. Other

(.1)

.1¶

, Ia

B A --- T • - 7 -7 ,

Tvoe:
-WR

Other "

/)I ,q • .1

4



'1
V

11. Pertineht Reference Design Specifications for Qualifica tion'Z/
Requi rem ents~: 9 JS . ~

Sei!smic rnpL~t.

Hydr•edynamia Load. Ivput

.Fatfgue Cansf deratifons.

Servic& Conditions

Qualified• ife-

I.T. -Is-. Ecufoment AvafTab.Te- for- rnsoectfon- in the*Plant"

4v Yes: .• ]: Nc C I: P-ar'ti:•.a- Tirimtad.avilabity

MV.. S~~er -qat -et -"Mehd

I ZTes±t. ý.. IAn.Tysis 2" Combinaibtdi 4f. Test and. Ana-.Tlysis ,
a:zTf f katio Zaqart*:Uý%z7i ~~

z• 1_f ra•j v " . ..-1fb- Titlerid. eat): t 7 40r f-ro 0,4 (kuu Si.-

Company that Prepared: Reportz ____________________

Company. that Reviewed: Report: .-\__t4<4_ n4_ _ "

*WeeReport its ft-T~ed. ot- avaET&Uz M;W- I I _N,~ <Lcýevv &A

Applilcable CodesL And/Or. Standkrdi- ` q4.M/ 97t.

V. Vib oa-iorr nTout: ...... -.... *only
.. ..... osdrd I. rV~sicbl

Etj -1K•rdynaticnr y f. ...... ...-

J': Vibr-tfor• frog normal.] operation•

-d.. E[ 2' r..bratib~rrr-frta)

2 Method -• fCbidining RRS:

e d.bsoaTute Saw I -JS IM , t 2) 1

L. Riewu-red- Response SpecrewCataf the. graphs.):

* Cb) aMt~

(other,. speci ty.

NOTE=
•-7• more than. one- report comp.Tete! items IV. thru: VII for eachr report.

lftIlf other thart RRS.. is- used., describe method.



L, IZm .c Iather. ,zP"A.

SSE S71S p19=____ __

Were fatfgueý effects. conf dared?-.

.1 I Ym
Uf yes, describe h°. tkry were teated irr overtt

qR~gram _ _

r' . '- ZQuaTf Tcateiarr by' Test, then" Co.m'Teat:

.1.. C•Sinrq1 FraquencY

E_ 4'sntjew Axft
C lIndependent. axis.

3. -Number of. Qualti¶cations

______ SSE

r ul&Cti-Frequency:

SrW~a-p. mot! ns

ather

random.

Cwjvi~ne, beat, CuoMPO

S.(spe~zf y)

4. .Frequency Rangaz:ý

I. rsaturtT Frequencies in. Each. Directi'6m (Side/Side,, Front/Zack,. Vertical).-

_________ /SM~~-~ _____

S. Me-thod. of Dewtarmf n NaturaT Frequan-i es

Cvj~ab. TestL B irSftu Test. [I' Anairysis *
7. TRS enveloping RP l us:pq, Mu1tT-Frequency Test

CI Yes Attach TRS & RRS graphs)
Nrr;7

(3w

V:_

ssE 5`76

IIIIIII | • -- --

4.. CaMp Ang Crrtespand~ing, ta RRS:-_ B

LRaui-md~. Accalerat-ion in-. Eachr Drectionr

Lspe•,l-l



S:Maximum Input. g-level. Test.:

OBE S/S~ _ _ _ _ F/a= __ _ __ _ .__ _

*T. Labor-atory- Mauntf ng:-

* ~ ~ -rIis&I -CLangtih_ __ _ _

a.. rletatoftand 'Fixturfng _ _ _ _ _ _ __ _ _ _ _ _ _

~w~HIM I oý Na tAppFT-icadle~

Ither44~--n:Td tagp., =dltf ic±&it a morraqTiy.tst iLzmn'
r~L~tts.):

AA4,i

IL. FL'lurw- Modes Ct~approprtat&

'14.. ftra rmt Am ail ah- e: . ,3iz tSpectruui,

VIL t~QIaMicwtion hy: Analysis,.then comptita

L. Method- of AnaTyrsf=.-

S1Statfc -Analysis 1Equivalent

- L I ynramic Analyzis,:. T ime-fIiistU

2.. ýNatural Frequencies in, Each: afrection (S

Modal 7yper t 30 zM2D

t Iinit&Elemzent

L21- CT~sad- Fa-r--- Soulutfon

Static Analysis

~ry ~ 2Response Spectrum~

Ide/Si da, Front/Back-,

IlSeam

Cct)ý



a. Seismic tnput.t C. Selrvic

bý.. liydradynamic. Lcrad twiput e..- Quatif

F. atfvue Cansiderwtions:,

.tL7.s, Eduiomefft'AvaifTabjleý far- tnspectio. irr, the PrTant-

-a Cond~iti ons

I ecý Lifef

TYes INix I f& ~at or Tiuiitadt avaliTa~tfTtyý

LV.. soui-ipuemt q u&arT cati OM M~etbaCL-
~~<Te ~ ~ Mal -=Aayis I oina~tilt -of Test. and; Analyss

QuiaTtrtcattorn Repart*--. lc-410' 78r7 -- -*

uc~pperyvev$.3 C i~e/6 4M . sYW$PS) a- Qk

* OP~~tat Pre Ai"d Repot VWlei

~oupny-that- Rtaveeef. ~ pr ~I~

* ~ Report ts flTad wravafTa~til tj o.uiIsM I'

Ap~Ticable CoIldaMdlOr- f2tJ•?7K -

V. Vlbratf ow hnt ----

L. Loadi con= dard a. 4eimcbny

E. 'T Vibration flo:nra prto

.. Methodf off Coibiftinq7 :Rl.:-

sumir, speify

3... re-1 R~esponse S'Pectrui** Cattaclhi the g4riphs-): S

fmart, than%- one repa'rt campil eta~ iteams- TV thru. V11 f or eachT report.,
I1f othar thanr RRS isý used~, describe method-.

1.1- Pertineh Reference- Design Specificati-ons. for Qualifizcation 1
Requi~rlment&L _________________________



r

Damp i ng Cor'espond•ing ta. RRSP- 0GEE

Requiir-d: Accelerat.-ion itry- Each Of irection:

[ ?_ athIr•
(sp~.ry

QEtE si= - - F4.."
ORE SI ___ F

&.. were ftfgue- effects~ Cvn&tdredam

If yes-. descrfbe hoiw tihey were treated in. overvll
q&tixf fcatfor Wprog'am

VM.. M uaTfffctibr: by. Teit. themCoMTeta -

Freq.uency i, , u.TtiT-Pru~uency:.

:.. it •$I endent.-Ais - .Lxw'p a •,si

3l.- Number of. QuaTilftcatfonss Tistz"";,

CSE. "-___ SSE :-.•*. Oather

Srznd=--
u'-r~ne eat C"-&Cpb

(spea .y)

4-. Frequency- Range: " ,p - "-

5- Natural. Frequencies i:r EAcrt .llDrectido. (Si'dc/Side, Front/Eack, Verticaz1):

6-. ethod: oP Oetermi ng. Naturat Frequencies

Test CI tnr-Sftu Tiest 1Aral ys &

7. TRS envel opingp RRS us.fna Muitit-Frequenc-. Test

Y I"es (Attach TiS& RRS. grphs.)ft] i

SSE _____



ModtT Type:. 'U

Verti calT):

mal FrmSo.1uVtion E' Otte ______

S. Maxi m=- Infput. gi evel Test,:-.13T-7.

9-. L~am-tory. Mountfng:

W~eTCdrtr______

L.Orfwntatfom and- Pix~tuzr1-tm

1CL. z Functif nrT&-, operab-f ity: vertf 1-edL

les Ito ~NmtApplcadl-et

~~-:tl-t S~vý .4a fctQ+kVdT. ~
~~~.-.r C* 4 A ~ * .4- .

test ritati~td&ý frs Ta*-Taft- f~" ne- t

F. ail=&r Modes (If- a~p~ropir-aT. _____________________

*ViL Lf~Meathodatc 0~e A nal~ysisr ~ r ~ea (/ 9
I. ta-o~ic: Aralysts 3

E 1 Satic nalyis ~ Eqtvalent Static AnalysIs

SIDynamic Analysis-; 7-I TiaIi~ry C~1Response Spectr=m

Z.. Na~turaT Frequencies in Each, Direction (Side/Side,, Front/Back,



Frvquency Rangje arrd No.., of Modes. considared ________

L. Metbod. Of combrinirl Dyn~amic Rsoem Seismic and ather-
alyn=aIc Laadzs:

CIAbotL*Tta- Sucm c- IMsR~ C ICtbae~
Cspectfy.)~.

_______ SS ______ asifs' far- the: dampri ng: usedr.______

7.. £uplarlt ý =sfira~tfo mr t~he madeT:_______________

-' .. ia~ c~ T .---

L_ I~ -defftif fcati or Lacattarir Camtrinatiarrý Stress Stress AT1'hwabrte

Max-. 'Crftial' ta- Assurt Functional. Operv--
* Defi ectfoan Locatw bfIl tty

SL 'Fa~furm Maodw _____________________

Ioa-rgafns~ AvaffIlaTe- E. ~ S~ec~ur I[ý 1 S-tress- or :Defl ec"ioan

C8)

4.-L .1. Computer Codes:-
__-tj
9,M-.5TA-',Z7
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Figurem

Equipment: So]i'd: State. Protection System' (3-Bay)

and Safeguards Test Cabinet (.1--Bay,) EM - TA-276

S 3 4- .S- 6, 7' 91W

UP.O
2. 3 4- , 5 6- 7 8,9.10

10.0
2 3 4 5. 6 7 8 9.10

100.0

Frequency. (Hz)

(9)



Figure 4:

Equipment:- Solid State Protection: System, (3-Bay)

an& Safeguards Test, Cabinet Cl-Bay)

VertfcaT

FMi-_ TA- Z15

5•6; 
T
,
8
&9 10 2 3 : 4 . 5 -1 6 : T 8 9 0

10.0Frequency: (Hz.)i 4- 5; E 7 1 b0i



Sismic and Dvnamic Oualification Sumarv of EQuipment

I. Plant Name:

L Util ity:

2. NSSS:

3. A/E:

If.

TvA-

Type :

PWR

BWROe

Other

I / .1
Camoonent Name- .. LekLr .T(a

L_ Scope: E[L-<NSSS " . . BOP [ Other

Z.. Model Number /o6b,) b (, Quantity: (/

3. -.Size or Range: '__

4.. Vendor: W ,)4 jý ýZ Q

-5- If the component-is a. cabinet or panel, name and: model Number of the
* devices, included: Roe.f r /4

Sm... Physical Dsrpin

a. Appearance:.. CIO .0 e +
b ~Dimensi-ons: ,.0 '" --. q/,3/i

C.. Weight./. 4•1

7. Location: Building: , ,

Elevation... __ _ __._ _

8. Field Mounting Condi-tions [ ) Bolt (No. "__,Size
[- Weld (Length-.z~

e 3
9. Mounting Orientation Ce..g-, .on- floor, cantilevered,, suspended,, et•--.I

.*1.l. L

b.

C.

S.$yste• in ,•iifch.. ;Tocated-.

Functional Description:

Is the equipment required

[,L]ýBoth [£ 2 Neithe

e~1 - 7
for E[ ta-Hot Standby C u4-Cold: Shutdown

r- Other ,,,

/

Em-•TA -2_76

I if -e C, 4 , i e v I 
.1a _



11. Pertinent. Ref erence Design Specifications for Qua ifica• tionr

sei smtc Inpu~t .

Hydrodyriamf m Load I,'put

Fati qua Carrside mati ons

Z/
E.M- S-P

Service Condttions

Qualitf ed: Life,

.ITT.-Is- Emuiment AvafTabTe -fa rnspect-7frr frr the- FTantz

:1*0Z. P atI P :a"Tfar Unitad aviTafitlty,

flP.. EQi~1U~flt QUZYrTC-~ tf•'0rethod_.

7jT es±... r yT gig Combinat.ibi of Test and-, Analysis

quaTiffcatfam, RXepart~ W)CAP 79(7~ sm7s PVT1 C 7~ gleettlasf 4--

Company. th±t.,Prepared; Repart. sAe_'

Company that, Revmi: wed- Report: -LJca

Yhere Repart. s; ffled; oWEatat . Monw, kI lml- 6XVV Ctv D.er.

Applicable Cade&AndIOr~ Standards-"~ j4/j~

~L Vibr~atiw Tmnat4!~--

T.. Loads. consf irsect c1•e~ismf C mnly.--

• ." dmrdynamiC-nly.

I I- Ybration from normal opertion

d. i C m~1atlff-r~a):', Cb)7 7r~e

.. Method; af ComiahTninr. WR:

V"AsoTlutftSUM ~ r ISRS _ __ _ _

(other, specify.)

3. Rectmiredt Rzesplons& spetlitý Cattaci the- graphr): 0- , 4 2~,~

NOTE:
77 more- tharr, one report compTete items. IV-thru VIT for each report.
"If other than RRS its. used:, describe! method.

.'. )



* . amp i ng Coaresponcii ng: to. RRS:ý OBE -/-
S?. Rou~ir~d Acel rat Of. inl Each. ai 1eCti orn

E~ZPA *I iathei-________

OSE is/s= Pa____

e Ware fati gu. ef fects, CaonsdereA.

:m
t!Yes,, descm- be ham:. ttreyp wer& tmetadpiovrt

W&Tifiamtz ;rogxr=

V - PJ14

VT_ ri 1ýuzrnfitibtf b~tes them CbmnTgUe: . .

ta CjSirnqTe Frequencyr C multt-Frequenc-y:

7. YoeýTSfgToe Axis ~ TNttfAf
CIIndependent axsE. & Lw'pbase wtions.

:L. Number- af.Qa fctoi et

CI.2rand=om.
CI~sine heat. /o~cpl':ý

S. e"

4.. rquny Ranget /-f 5,.

L. ~at~T requncieTin:Eacfr airection, (Side/Side.,, FroWtEak Vertical.):

6.. Meathoct oP letarmf ngj NaturalT Frequencies

rest C rn-Situ- Test" *C Analyst s'

'M..TR enveTopilgq RRS, usingr AiTtT-lFreency- Tesz

CIT Yes~ Cfttacfr TRS~ & RRS. graphs;)

111

- --. -, -. ._ýI,SSE 15_ýlo

aM-dTA-2



S. ~ Max imum Input g-ievel Test: 5,0 A44&4 -5

OSE SVS= ______ ______ ____

9-. Labrmatryý r*¶outi ng:

A-. [Wfao NDo.: S! Sze ZW)

10.Funflctr&.T ape mrbf-Tfty verf fted-

* t.4•i 2Nomt ApplfcatrTe.
-. T~~st_1e~tu.ts.-fncTud~irig7 modfff icamtn -=ad~. "

tess~it- a "rgjit:-t~

11. failure Modes (tf" approgmeate

TA. ?iarqtnsm AvatTah1 e:, ýAttnpiut. Spectmmoi

v=L if QaTtf~f cztfon by An&Tysf'i,_ ther comp~Tetie

ý- MetiaodL af Arrt-ysts:

C Statiz Anal

C 1 .jDynaainm Ana

Z.. Natural Frequenc

a- Model Typez

/144/~_______

.- T FT~lfy

/JI

ysfs C 1 ESqui-Valent Static Anaelysis.

CITime-Hfstory ~ .Response Spectrum~

'ies irt Eachr QLirection' (Side/Side,. Front/Back,
Vertical):

27 Fni~t& Eleme:C Sa

T =d Farm So-Tuttiarr 7' Ottier _____

__ C1 (..) __



4,

F.rquency Rangep and Na-. of modes cansiidaredc __

C 1. Hand. .CnJ1icanLetions.

5 M. *Ithad. af Combxirtin; Elyram~ic Responses from Sei saic and.- other
Clynamic Laads:..

[ I Absatuts-ýSucL C ISR4S C Iater-
C.Speci~fy):

6- . a~ampnqtn

WS ___ SE ____ asis far-r the dam~rfng-. used:-

7. upport cnfaemratf ms fn the modaT:-

8.. - riicaT Str ctural ETewent.

or,- . Res.e ".S.i Wc, TataT
A-- rdent.fcatiorr Loca-t"on- Cominination Stress Stress.

Stress
ATlowable

* ,. . ..

Max. . ,Crt-cal-
IlefTectiorr LOCatifm-

Kaxi=, ATlowabTe. Cefection
ta: Assure -Functfoni,. Operv-
bUtity-

S. FalTft T LiModes:

IQa- Marg~ns, Availab.e CIIn, petu E I Stress. or Def'ection

*t.j. 1-. • _ . _ .

L, I Computer Codes:
-rA- 7-75
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Figure

Equipment- Solid State Protection' System. (3-Bay):

and& Safeguards Test Cabinet (T-Bay):

Ekt--5LT4PA-l7:.

2 .3~4 5. 6- 7' 81•W91OM
..0:

2 3" 4- 5, 6 7 8.9.10

10,.0
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t100'.0

Frequency (Hr)



Figure 4
Equipment: Solid. State Protection System (3-Bay)

and Safeguards- Test Cabinet (.1-Bay)
EM-,TA-Z7.5

5, 6- 7 8.910-
1:.0

Z ' 3 4, & 6 7 8-9 10

Frequency: (Hz)
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Scismic and Dynamic Oualific~tion Su=marv of Ecuinment

Plant Name:

.L Util i ty:

3.. AE:.-

,./-rV00

I*) / I ,~ / ,
Comoanent Name: ika~t ~,, -

2,. Scopet E• .NSSS . BOP [ ] Other

2. Model Number.- W4 - -).%CP 4 Quantity: ___________I-

3. -Size or" Range:________________________

4- Vendor: ,#4~ 4  t ~~

5, If the rcxmponent-sis a. cabipetor panel,, name and model Number of the
devices included: -

6. Physical Descri pti.o
a. Appe. . " .- y. i;: d WA "

b. Di..mensior=- 3 ... ",CA _t

c- Weighti j0 Pr A I Y"

7. Location: Buil diing: _ _ _ _ _ _ _ _ _

Elevation- 70/_- _ _-_-,

8. Field Mounting Conditi ons* " -3 Bolt, (No. -, Size
• 3 Weld (Leng-t h  

-

~~~~~~ V3~# &ee Pm4T;90" £?U7 Vit c
P~~.w'M ceevAMe;.', vr,'s Zzg y*

9. Mounting Orientation [e-.g., floor-, cantilevered, suspended, eti] a,,e.

' ~&;n~TSe ~~e cc(. •.." # I e.gv 44~~ea4.uEw

'-10. S wihfch.r oca * te&d. i' -t~J~7

Functlonal Description: ,t17,F rt h.47 Mý7k$1

Is the equipment- required for?[ G.-Hot Standby [&.. old Shut.down.

1 0toth
r 2 Neither t 2 Other-

IL

*Type:

PWR

BWR

Other

J J

F_ M-.5 TA -Z'-5



I.I- Pertineht Reference- Design Specificat.ions for Qualification
*..•. ,. o. Requirements. : er f •C c 4 ' w •La d-.

/ 4-LL •' •- A2 2

Seismit Input

Hydrodynamic Laad. I'put.

Fatig~ua Consi iderati ons..

d.. Service Conditions

e. Qua1i-fied Life

.-I=- Zs Equitment AvaiTabTe f'oar rnsvectiorr fn' the' PTant:

CVIYrsL " N I V 7Partia:T*or- limitad availabli-Ttyý

Tr-. ESqupment QuaiTffTic-tfoiT Method.. .

* V es±. -. An&Tytr.- Combinaibi -of Test artc[ Antlys~is
quaT-iwfikatfior Report:.. -e t e- dr 6r "+ k--•rr. •'e-• "

Company that Prepared, Report: __________________c__

Coqpay that Rav-iewe&~ Repart -

Whome Report is fftTect or avai-lahTe- tf -- # C A'kd*--- LS.6t~ -P4 Irko'sftac ea

Awplfcahl~a Cod.s. .-d/Or :LS'. E 175

~ ~,.e.. - -- -

Seisdynmic .only

S. •-Vibrwatiorn fro&m normal operation

, Meth6d of Cb'omnf ng, RM-

CAI bso;5utasuuS ~ sm- _ __ _ _ _

(other, specity)

3. R- uredý R:espnse- Spectra( .ttach. the gr•aphs): 5ee A ','4k r • -

:NCTE=
77- more thanr one report complete items TV, thru VII for each, report-
**If other than' RRS' is-, used,, describe method.

Z/7
•- V.7,

I . IWdI c,.bsE lm -,

I.. oadsconsde.e

I



* - .7 - -- 4.

:--Q--- (specl ty)
ORE. S1 _ v

E.. W-Mee ftigue effe•Ct" s Consfde"d&-,

: T ys,- .ye desc• • . ' ... "ere treated-- i •-ve

~at~~czto~ pog? f~Pt

CampLi nq orrepondi ng; ta R.S.: OE_

Required Accaieration. i. EaCIE U-lrection:

C ZF Z~therr

~e~4iAA~ A4A~It44~
V. I

Vt- LD ua14iaiT cc~et tCop1 ete-

1 7.C I:SfnT a Frequency, CR41.1ti-prequsncyr Crvtdor. * - LA. .in b a.. .

p - ~~C 1, Independeft ai > wh o~n
3..fuiber~ rf' QU&Tiffcatios eT~

a0E ______ * O~~~ther4c (eii 7 .Ž)
- (s az.ily).

4.. Frequency. ... :I • " -- .14 ..

55- A; I M -tu.l - mquecls: .. ,QW : .3-.-

Lr Method: ofDete.ruinT- Nat=&T.I Frequen-ies

• Lab; 'est•: •C" f._i t . L 'Test . Analysi-s;

'7. TRS enVe:oping. RRS us.ng MmIti Frequency 'Tes

Yes (Attach TIMS &~RRS' gqraphs) 'Ft nn iC '2_
CNcr

-(.?24)

III • • I

SSE



"" ",. *f.-a~xim Input g-level Test--:S t- -m -- !)T - ./
GEE SIS -FI-- V--

.- Laboratory Mounting 4e- tc-

A-. Wot (No-. Si 7-ft COr. +4*1-

Iwel tLangth ) E~
. ar ier.tatfan- and Fi turing 7 5t s;.

IC_ Functionat operab*Tfty vemfffe&d

EYtes INo INatApTIfcabIe

.:" . , ,. T--.... e. . -s.nqTudiqTh.",di foa i- ma.w-. 0-.. ' ..

teutsts.

4JtN~

* I
FL ailure~ Modes (lf- appropri aL .

Z 41;. frgfnis. Avai, TAW- LwIt Sp . ctrum

V.trf qualfftcatforr by, An&Ty~sas. them. comp eta:.

I.. Method. of Analysi:

•.. *.Static- Ann ysFr a Equivarent

E.IDynamic Analysis: r Time-Hfstc

2.. Natural' Frequencieas.. i m Each, ai rectioarr (_S

t J? Frigtlity'

.Static Antlysis,

LTY ~ 1Response Spectrum,

.de/•Side, Front/Back,
Vertical):

-sIs F= __ _ __ _.V._ __ _ _ __ _ _ _

Moda Type: :I h2D.,

E I-Fini~teEement, I - ea-

2 ] asad; s F rv_- So~luti-on P 2 ther_



~)4-~TA -27.j4., L I Co=mptzr Codes:
I

Frequency Range and- No- af modes considare-

C i anictl Ca.T.1tions-

S_ Metlact of Combirdng• DyrraMic Responses fr=m• SeiLsxic anc other-
Dylraaic Laads-

(spectfy)I

aBE___ SSE Uasis. for the, damping• usedr

& Crf tfca-T Stmru-tu-aT. EZ~emntv, --

Rar .s~c-me - £ei~smfc Total' stress~A.- rderrtif cation Location"' Cbmbrination- Stress stress ATlowable
~'.,~ ~ . .. *. .... *-... .. .. .. *. ... *5*~ -.... *. a

Ma~ ~

ClefTect

9. PafTtw-M

ticaT '.
OftTLctw

tca Ass ure Functioanal- Opera-
brt.Ttty'

1~. Martins Avat~abTe
*5

C I ThpLL Spsc~rtJ3 ,[ I Stress or DefTectiorr

.c~)

"I &,t,•LS•ll. •



Equipment:. Power- Range Neutronr Detector

,2' 3 4' 5" -6. 7 s: 9t10J 2, 3' + -5 + T S d'o .FreqencyE 7Hfdo
'Frequency.. (-HX).

100a. 0oo.9.
8
+

6-

4ý

2 3 4 :3 .6 oood
0

Figure T:, Watts+Bar Required Response Spectr&

M 2 DA-m-nZ75

Mamping



9-

Equipment::;, Power Range Neutron: Detector

2 3 4 . S . 6 -7 " 8 J '1( & 2 3 4 5: 6 7 .89r' 2 3 4 5 6 7 16dOC

Frequency (HZ)
Figure, 2:: Comparison of Test Response, Spectra*to WAT Required Response Spectra.



I Scismic and Dynamic Oualific~tion Sur.marv of Eauinment

I. Plant Name:

I L Utility:

Z. NSSS:

I.- A/Et

~ia17t~ ~

7~114
kt-~ ~

T-v14

*Tvoe:

PWR _ _ __

BWR

Other _

-,-- .." r%-~ .1 , 7. a^ 4V
Camoonent Name:7 LEI C_. 3__ k, A-)AJ~

.. Scope. [.-.NSSS.. ,OP .o £ 3 Other

Z. Model Number:m/4 - Quantity: 4
1. -Size. or Range: "'

4. Vendor

.5. If the: zomponent.is a. cabinet or panel, name arid model Number of the
deVices i.nclhded: t .. f 3

~d-J

S,. Physical' Descriptio .:

a.. Appearance:. I, i A 1'" - ..

b. Oimensionsz X.r.Ir, ~~~' 4.O

c. Weight:-4 /i L(..

7. Location.- Buil ding-. IUt\ýv ,Aý.

El evati on: 782-_

8. Field Mounting. Cond.itions [ 3 Bolt (No. -, Size '
E .3 Weld (Length =_Rt_

9. Mounting Orientation te..g, on floor, cantilevered, suspended, etC_)

lfl. &. System~in hfch. Tocated. cc$ -ft'

b. Functional Description: OpintIJJR 'eeac_7ý-' 4i' 4 mi,

c. .Is the equipment required for [t4 Hot Standby 4Cold Shutdown

Ef•Both ( Neither C j Other

( Z9)

W a 7ý 

5> • T

5 M -57-0- - 7- -Z5



1. .. 1. Pertine6t-. Ref erence Design Specifications. for Quallification.
Requi ruments: , =2. m ,

'Sefsi=Inpu

-Hydrodyneamic Laad 'pIaut

Fattgue. Consi'darations...

Servi ce Condi ti ons.

qualifiet. Lif e

.ISTL..s E,.uioment AvafTabTe far rnsecti~on, ifr the Plantz

A~Yes I Na J, Partfal-'r lImitad- avaflabtntity,

IV-_ ESoui~ment QuaTffficxtf or Methad:

t~YSt [ý:-.. A Inysts 2 Comi rfnat~i't -of Test- andi Analysis

Quaiifiation~ eport~ WcAP-~617 i -z-dZp t'J.I.

coianyart that Frepard Rzevlarr:_______________

Company that RePviePwed R~vpcrt= 'J -

Wher Reoqrt- is ffedL or avaffab~Tn rlý11 eý~

APPlIabTe. -Codes- Acd/Gvr Standards 7t rtý3~i~

'h. Vibrationr Incut - -

L_ Lorads cons daerd: a.. C4'f'iSafMic i~nly -. .

h.- t* iJ mddynami c-nly

c. ~ 7Vibration froar normal, operation

cf.- Comi~nbat¶f off C) & T

Z.Me-thod of COmbfnfng. RRS.-

C 014AscTuta- Sun ISRSS

3. equfred~ Response. Spectra Cattach te graph)

(other, speci fy)

NOTE~:
-77 more than one report complete ftems IV thru VTI for each. report.
"Tf other tihan RRS. is- used,,. describe, method.

a
C3c~)



a

0

VT.. r- DualTct by" Teit, them ConmTete-. -. . a.. .e* . -
t..

T.. SSnC 0I £neFrezency ~ C4lti-Freencyr idomz

I ndependmntý axs L~7a base. =~tic=s

L. Number- of Qua~tff~cxtfcrrs Testsý-,

Q5~~' ~ SSE ... in~~ Gther _________

4L Prequencip Rang=_ I f.- . e

r A. I~tizru Frequene es: in Each- fltrection- (Side/Side-, Front/lack?. Vertical)::

S... Mathod: of Detarmin(S- Ntural. Frequencies.

Cv•fLabý etfCIIm~iuTt 31Ana.ys -s

r-7. TRS. enveTcpinq%-RRS usifng; MtiTtf'-Frsquencyý Testý

* CVYes (Attachr MTR RRS'TrL s ~~ 4-ck~
CNoL

4, amp i rig- COrrespondi rig, to RRS: 0 BAE _____ SSE ~7

S.- Rcquired. Acce1 erati cit- in. Eachi Di recti on=

C Iz7PXA C Ither.________

USIE T/' F/31 V4______

SSE- A110-~ V,: _____

S'.- Were tfa~ueý effects- corrmidered.?

U yes,. descfba hI~c* they, were tr-eated. crt veraTT

3i



S. MaimumInput rlevel Test:

9-. Lafrortory' M.ounting-

r Wel& (Lengk f_ _ _ _

S- Oanwtatforr anL Rixturfing ro, ,Z

10.. Functfoama aperadfTftyr vertif~edr

Ea4•~esIM~ ~Mt'ApplTicabie

*[eu*S4n~d-n-=tfa-'n ftad w... ý

13. Faiure Modes, (If- alalz te '0' )

* '14... ft~rgi Avaf Tablea- ph&t:pcru Fr.~~ty

'in5 rf qual'ifficattori- by- Analysfis-,. then:Czz l t

Stat~c Analysts.t'Static, Analysis-.

IDynamlc An&Tysisr ) ie stcry 7 R~esponse- Spectrur

2... Natural'1 F~requencifes 1n. Eacth Direction (SIde;ýS i de, Fr-ont/Back,
Vurti cl:

'3.. ModelT TYpa:: W: 23~ zD 10
Z Tpfafte ETWment t Team-

clQsd F- r,-- Sal' uti'arr ~ Ch~ _____



-.1
L 2 Computer Codes:

FrTquency-. lanqa anc- Noa of modes. cons idered*

R •{and- a.TcTTa-tions

ýJ. r.ethod of Combifn-ing Dynamic Respons.as fro• Sei~smic anpd ather'
ayrramir Laad.sb

: n -: .bt

" s -- S SEJ+"+..} ,[ ..'.. + - .+: +

ISRý M= - I Cther-Y
(,spectify),

&asis fair the dampinq used--

T. + Suppfoo=n fderat-on• im the modeTz

Crftics. S~trCtuM-t E~Temantti ~.

L-ad,. -

-. or.espnse -Sefsr•+c T'otjl Stzss "
rdentficatfon Locati orr CombTnatf orn Stres-s Stress ATTowabTe

- .--- . ~ *.*e . -* . . .. . at * .. -.

Max... rftizT,
-.

a .- o, °Iiw a b.a Te .-efTec..on ,
tz Assurm Functional Opera-.
bi. tyl.

E 2. Stress+ or- Deflectian

S

A. .

9F., Fa-Tur"e Modes=-

Input ..se,=r
UL Par~ts. A~i~a.Te:,
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Figure 3

Equipment:. Reactor- Trip Swi'chgear-

£f-sT4-5-27-75'

2 :3 4 .5 6- 7T 8:9-10"1.,.0 2" 3, -* 5" .6-7 T';8910:

10.-0
2 3 .4 5 6 7- 8 910

O0,,O0

Frequench (Hz)

,- I .

100Ag
9.

8

7

6-

4-

'U
4.3M
02

IOA



1L1
~1~~

.'., • EM - ,5TA -2-76

Plant Name:

I- Utility:

L NSSS:

3- A/EL

Iva4S %

I.. Component Name..:

I. Scope:, t,"V2NsS [ gaap O 2 other

Z. Model: Number: I I 4•-2 - t (a0. Quantity:

3. Size or Range:

4. Vendor.-.(~~

.5. If the-.Component-is a cabi inet pr panel, npe and model Number of the
daiices included: TA_\ (2- d4- k r A9 •s4O

Physical Descriptioft:

a.. Appearance:. IVt (Y) M VA

b. Dimensi~ons:-_ 2c4- ID1:262i 71'(-

c.. weight: 4.too 1'6.T 0~ ~O W -

Location- Building:- ~4U'ic. (;Iit CZMA'tA i

Elevation: "tob rt

Field. Mounting Conditions. !E Bolt (No. , S

_fLk.s AC

I _ _

. Weld (Length

S. Mounting Orientation ae.g.., on floor, .cantilevered, suspended,, etc.3

b. Functional Description:

c. Is the equipment required for [ &3-ot Standby [C-I•Cold Shutdown

1 s.1 Both [ Neither ]JOther

L3~

Sismic and Dynamic Qualifivction Summary of Equipment

Type:

PWR

eWR

Other

6.

8.

1o~

"7770 A
-/-V 

A

Vký - AJ IFS



11- Pertinent. Ref erence Design Specifications for Qualif a tioni EM TTA /
g. Rui-rements:_ k~~'~~3,7 y_

S. elismic.'put. CL. Service Condftio*ns

b.. tRydrodyrramic Laad ivsptit ew. QuaT i~f9ed _Liffa

c. Fitfaue7 Cdns:Fde~raton&-..

.I=-. ,.ts E~ioment AvafTabl e fbi'- TsDecti on. fin the7 PT antz

DIyes: .l 1 PlartFaCT'or Timftad. avaiTahiTity.

M_. SOUTM~enlt qual ierficat,v eatft&
lip: eZ.~ n~Tss > Combinatiibti of 7est and Ana-Tysis

quan f fcatiozr lepart*: c q

Company'that Prepared~eot

Cospany that Rav-iewve& Repor VA14 k~

TWhereRePqrt ts ftT.d ov- iav te LA m4-

A p i b e mi -A d Q - 4,ft 3 k 4

I.. Loads coml-sird~re &lt ar -

~*t- t 1Hdroynamic-Only,

V Vibrati orr from normal1 operaWion-

d. ~ I Coinbathrta) off); d a l~d.

2_1 Methodl lof Caitbrffng: RRS:-

Yf ý5oTLutwSIM, ISMS i __ _ _ _ _

(oterspecify

L. ~qired R~spose pecra~C~ittacht thEr- graphs:): A4I6Lý!& 7 4

ml ore tiham- one report comnp-ete- i tems-.-T thru VIT for ecrrpr.
ltIf other- than: RRS i~s- used,, describe method-.



* * - 4 ** 4.
S

Damping. Corresponc.ing t- RRS: OBE

keI red Accal eati cn[ i. Eachr Di rectionr-

C ZPA4 C (Iat±eir
(Cspecify)

GEE S/S__= V.-_=

ferw fattgue. effects c..ansi=dere.

If& yes,, describe haw~ theyr were treated. fit overt-TI
q~iia~i~ program: nr. 1 ý tuw &

t--' A[:. ]. ANL

.J_ -, .. A-..- l * "-z Q *L ..

V... " uaTf" c'tfkht b "e. thefr ConpTet -: "

T. Ufngl a reqec [Y1 f.Iiiti-Fr-equenc~y.:

L. ~~4S niZI a-Axis.1 &tfxs
.T ... dependmint,aids, L•V..•-phase =•tn-

a.. Numbei- ~f. Qu&ifficattion Tests.

ME~ r' SS _ __thei-

2040

1rand=.
I sne h .at

-4c'. aidLAzcZ
-... : . ... .. _-.: (spec y._ J• ..

4,.. Fr-equency- Range: .- _ __"_-_ _ _ _

5- •a•r-• Prequen es in, Eachl Directi irr (Side/Side, Frznt/.ack,,. Verti-cal):
•/• I A"t-?•" F/B-= str. • • V.:='

SMetho of Detarming. NaturaT Frequencies "

[P-I a.a Test 13 I&i-Sftu. Test..eo •Awysl s-

7...- TI enveloping RRS using Mul-ti-freaquency Test.

[ I Yes (Attach TRS7 £. RRS' graphs)
C/i No;,

c 3 ý

oz

0, "

SSE-~A-



- ~~Maximum.. ~Input fY-leve'l Test: tVT ~7

OBE S/S~ ___ __ __ __ _ _-_ _ __ _

*T_. Laboartory ftounting_

I jWeTctCLanqtW) l____

Ir 'ariertatfonr. and. Pxturf-ng- _ _ __ _ _ __ _ _ __ _ _ _

I..Functf cna'r- operatrTftrty vet-±f Ted

Eir r I:I' Not App-Tfcabl a

% ~s;-Retu~ts.4cudp md

'.Fa ire-Modes CLt ap~srojarft&&a ),,.t.
14,. Wargins Av&TlabTe: ~ hztSpectrua irki t

V=_. If Qua~tfictatir by-, Analysis, thenm CoM~Tete iw-*- i'
I.Method oaf Affalysis

* TStti Aalsi's IEqiuivalent Static. Anal'ysis

L 4doynawic Ana~lysis: -C TmeHstr tIRsponse Spectrum

2.. atura Feuecesi Eachý DIrection. (Side/Sida, FroWtBack,
Verticml):

S~.~~/T-71 Fi~ ____ V.____

3~Mdly'pa E&3fl 1 2

P~ inite- ETement Bew

0 4



F m1 - 5A -Z7 6. . " 4. Computer Codes.:
A A %-rQ A- K

DoV. Absolut&- Sum

Dam~fng

OSE ______ SSE Z

Crther-
. Mpec.377

Basis. f or- the damping, used:

7'. Support Cansfderiatins irr; the =odel:

Critfca-T Structurat ETTeFrnets::
-- - ". -a. -0a

44100 Lo 6ad.
or Rea nse .--

rdentf ffcatfort Location Coamb:ination'

~* 7 Se~ -~
'*~-:~ -

See.-AilaJ Ar
a

Max- Cr.fc&T

9- Failura Modes:

Locatfiai..

........ .. ....--......".. ......

-se-imic. ToaTý T--.ress
Stres's Stress A TTowable.

I~.

iaxfinum Allow-able D'efTectfiorr
toa Assure Funictioanal Opera-
bf.T 1ty

1g. rUa-gins Av&ilabzle.: L . npu=t. Spec-•un tiv•S'tres or -DefTectiont

~%\OA~ COO~L~ ~

CL~) __

V/

€ . -. * ". . .,.. o .

:• .-'; - ... L. .

I Ls 9&.oxs

Frquency Range.- and. N.._ of modes considared-: 75t. i

SI. Hane. Calcula ti.ons

E. Method: of Combining. Dynamic Responses from Seismic anrd. other-
Dynamf c Loadts:

s•(Qr .. • -4



EM-STA..'Z
7

Item- No..

M-4.O0Ca
Wtt4-004'

MW-4.407'
W4_00&

W4076

M-4-037 -

M-4-0109

M4ý01036

M-4-O 1.1

M-4-0134-
M-4-OT35-
m-4-aT36:
M-4.037
Mý- 4-013
M-4-0,144
M-4-O1l69-
M-401 7a
M-4QT79.

TA1BLE C-1

LOCATION. AND. DESCRIPTIO . .O0F
ELECTRICAL EQUIPMEUTL TESTED*'

W, 252Z Vertical! Indicator7
I nternationaV tl 5.1; Vem. Ind-

ýW.252 "VerticaL indicator-
International 15 Ver- Ind.
W, -25Z Vertical, Indicator-
International, - tT5? VerticaL. Indicator~

.:_W,'.252 Vertical. Indicator
Internationali 125T VerticaI Inrdicato,_
%W-25Z Verticak. Indicator;
International- MttS?.ertical: Indicator
W-252._Verticak- Indicator
I nternationakL T-25I1VerticaL Indicator
RPr. Mvodule
MWOLZIpSwitchim Podulek

:Joystidck Switctt Module,
MW:Svwitcfr Module
MGM Switcfr M'odule-
MOO, Switch: Module-
MWO. SwitchT Module
MWOýSwitch- Module.
Special Switch- Module
Special' Switctr- Module
GEMCO' SWitcfr Module.
GEMCCY Swit*l Module
MW-SSWitcfr Module
MWG Switcfr Module
MWOýZT SWitcfr Module
MWO2Tl Switch- Module
MWO Switch- Module.

*Reference - B/M' For TVA-M4~



F-- -.5"IA -27.5

TABLE C-4 (cont)

LOCATION• AND' DESCRIPTION OFELECTRICAL EQUIPMENT' TESTED'*-

Descriptionr

GEMCa Switch' Module
GEMCQ Switcb, Module
MOOM Switch Module
MO Switch Module..

Special Switch- Module,
Special,. Switch- Module-
Annunciator Window- Box

".ABr.LE CZ

Accelerometer Locations for Testing,
(Lac, Ve~ticad : s Horizorstaid;et.) f-t;--back-, and& side: 1t side),;:..

Al.- Input Acceleration..
AZ-. Top: Left Side-near Iterm 234;
A3- Top; Right Between, Items 23T- and 235.
A4 -- Betweei items- 3,; 93, Si an&.65,
AS-- Middle Center Betweert Items 75 and. 86
A6-- Middle Right Between Items, 45. and 1OO0
A7- Bottom Left Below Item, 143
A8 - Bottonv middle betweert Items 14& and T49,
A9- Bottom right below, Items: 172' and 173,

A10- - Middle Center Between, Itemsý162 and.: 1-7
AlT - Top. Fram& Circuit Breaker Panel.

*,C-4

C.qa)

Item Noý.

M-4-018t
Mw4-O82
M-4-018S
M-4-019o.
M4O2O8'

_M-4-020fc9
M-4;0233
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Scismic and Dynamic Oualificztion Summary of Ecuirment

I. Plant Name:

1. Utility:

Z. NSSS:

3. A/E:

WATTS Bar

Tennessee Valley Authority

Westinghouse Electric Corp.

Tennessee Valley Authority

1I. Comoonent Name: Boric Acid Transfer Pump

1. Scope: I X ] NSSS £ 2 BOP £ J Other

2. Mlodel Number: 3196 MT Quantity: Four

3. Size or Range: 75 gallons per minute

4. Vendor: Goulds Pump Inc.

5. If the .component.is a. cabinet or panel, name and model Number of the
devices included:

6. Physical Description:

a. Appearance: horizontal single

b. Dimensions: 52" by 15" by 21"

c. Weight: 580 lbs

7. Location: Building: Auxiliary Building

Elevation: 713 feet

8. Field Mounting Conditions [X I] aol

stage pump

high.

CJWeld en ) -

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

grouted ,and bolted.to the floor

System in- whichýilocated:
"

Functional Description: Pump

Is the equipment required for £

S) 'Both [ 2 Neither

Boi cimp nnirn"

RoricAcd'i

2 Hot Standby C] Cold "Shutdown

[ '] Other'

I CkLj I I rvIy I%

Tvoe:

PWR

BWR

Other

1O

WATTS 

Bar

II/



II. .-s Eauinment Available for Insoection in the Plant:

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

IV. Ecuioment Oualification Method:

[ Teat. Ex 2 Analysis [ Combination of Test and Analysis
Qualification Report":

(Nb., Ti-tlie-.and Date): Static Seismic Analysis #717672, 3/30/76

Company that Prepared Report: Goulds PumplInc.

Company that Reviewed Report: Westinghouse Electric Corporation

Where Report is filed or available: Westinghouse Electric Corporation

Applicable Codes. And/Or Standards: --ASME Code Section III, AISC Code

Vibration Inout:

1. Loads considered: a. £ ] Seismic only .

b.- [ ] Hydrodynamic-nly -o.nly

c. [ ) Vibration from normal operation

d. [ X] Combinatibn-of-(a), Cb),

2. Method of Combining RRS:

C I Absolute Sum SISUS

T.- Required AResponse Spectrifi (attach the graphs):

UX3 Static analysis
(other, specify)

NOTE:
RIf more than one report complete items IV thru VIi for each report.**If other than RRS is used, describe method.

2

I

V

....... ...I.. .I I -J PeC1T1Cat!onS for Qualifi. cationReQuirements:

678910 Rev. 0 679140 Rev. 5

a. Seismic Input d. Service Conditions

b. Hydrodynamic Load Iriput e. Qualified Life

c. Fatigue Considerations



•O
f

Damoing Corrsponding to RRS: OBE

Required Ac~eleration in 7ach Direct-ion:

[ X] ZPA ] Other

(specl Ty)

OBE S/S = l0 F/B = 1g V =

SSE S/S = 2a F/B = 2g V =

6. ',';ere fatigue effects considered?

[ ) Yes £ X] No

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

.005

.5g

Ig

V1. Pf Oualificatibn by Test, then Conolete: • "

J Single Frequency J .lulti-Frecuencv,:
s rrnd ea] sine beat.

2. [ ] Single Axis T 3 Multi-Axis
£ ] Independent .axis £ :] In-phase motions

.3. Number of Qualifications'Tests:

__E_ SSE Other
(speot fy)

• --.:uency Range:

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

s/s= _F/IB= ,=

6. Method of Determing Natural Frequencies

C 3 Lab Test C 3 In-Situ Test C 3 Analysis
7. TRS enveloping RRS using Multi-Frequency Test

C ) Yes (Attach TRS & RRS graphs)
[ ] No

.005



. _ . raximum input g-lievel Test:.

OBE S/S = F/B =

OBE S/S = F/B =

9. Laboratory Miounting:

A. E J Bolt (No. Size )

U J" Weld (Length' ) • J
B. Orientation and Fixturing:

10. Functional operability verified:

£ ] Yes [ J No [ J Not Applicable
.7. Test Results --inc.uding modi fi'f.ation, made-

..... --" ..... .""-.-Other t- ps "performd (•tuch '•'s* ag'fng-or--'ragili -y..t'est, • inc,:"-.
resul ts):

Failure Modes (If appropriate

Margins Available: £ 2 Input Spectrum

If Qualification by Analysis

1. Method of Analysis:

[/J Static Analysis

[ 2 Dynamic Analysis:

2. Natural Frequencies in

S/= > 35Hz

3. Model Type: l .3D

[ J3 Fin
Sx :.

[ ] Fragility

i, then. c:,,,-lete:

[ J3 Equivalent Static Analysis

C J Time-History C ]Response Spectrum

Each Direction (Side/Side, Front/Back,
Vertical):

F/B = )35Hz V>35Hz

T " 'D .3iU

ite Element " 2 Beam

sad Form.- Solution " [ _.

VII.



.'L J Comp-uter Codes':

rVquenCy Range and No. of modes ccnsidcred:

x ] Hand Calculations

". Iethod of Combining Dynamic Responses from Seismic and otherDynamic Loads:

[x ] Absolute Sum C ] SRýS I I Other:
(specify)

6. Damping:

OBE .005 SSE .005 Basis for the damping used:
7. Support Considerations in the model: assumed to be rigidly attached to the
8. Critical Structural Elenents:

uove.n•i g Load

or Respo.1se Seismic, Total StressA. Identification Location Combination Stress Stress Allowable

will probably be hold down bolts

Max. Critical
Deflection Location

iaximum Allowable Deflection
to Assure Functional Opera-
bility

9. Failure Modes:

1.0. far~ins Available: t J Input Spectrum E 3 Stress or Deflection
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GOULDS PUMPSINC. MODEL 3196MT. SIZE I X2-8SENECA FALLS.NY.USA W/150 LB. RAISED FACE FLANGES FAa. STEEL BEDPLATE W/DRIP
BASIN AND DRAIN ON PUMP END

IL Ž-~4. 3
14 ~OLES FOR ------ - - .

518 OUNATION BOLTS -3 4• ; " ................. .... 4'52

MOTOR GMARACT[IIISTIC$
wESlrINGOUSf. Fit-...5,4 T ;O0P

P'2/5 .e. 750/3500 "Pt,
.3 PHASE. 62.kETI+'. .. ,q+s04o VOLTS

IW[CkANICAL StEAL 13 CRANi

TvPE I. CODE 040010O

WIPLAIN GLAND

COUPLING Is .T OMA• .... • .
IyePE DBZ-C W/SS DISCS-
sIZt i63. W'3 1I"2"SPACER -

P1

ID

'Pu

I0

BE

UMP CHARACTERISTICS NOTES;
ESIGN FLOW . ý . GPM IPULL SPACE FOR PUMP. NO AVAILABLESIACE flEOUIRED - INHEIENT IN DESIGN.
ESIGN HEAD- 235 Vt INSTALL rOU,.OATl'N DOLrS IN PIPE
ESI~C TEMP..250. SLEEVE AL"OW •tIOM• 3/4 TO71112 FOR
[SIGN PRESS. 150 Psi GROUTING SEE INSTRUCTION, BOOK rOlltSVi hC Ps' 1580 Psi .DErAiL.

Vl yE .# D 1580 -3 ! PuMP RLANGE DOILLING CONFOnMS TO
IrOLg. ANSI DIMENSIONS. FLANGES
ARE RA:SEO FACE.
OD'E•.N$IONS ARE IN INC'ES.

P w i uIG J .j.! DRAWING IS NoT TO SCALE
SINDVICATES AI'pIOX CNE FGlVT.MP 1, 0 MITER OF GRAVITY

Mo LAT• _20 . " GOULDo S SERIAL N NO_ 17 8 -672 1 -. --2-
TOTAL 100. cuSTOOErI WESTINGHOUSE ILECETRIC CORP..

W [ ES Po tJO 546 -CAV- 1019•1 -0•:-.. .... . .
[SPIN tNO. WAf - CSAPSA -01. WAil- CSAP1BA -02.

SERVICE OQRIC teCID TRANSFER PUMPS 
ItITELMNO .001.002

orIN Iv PAO
DAE:,.9.,3 DWGNO. N717672 1 I



MODEL 3196 MT, SIZE I X 2 - 8 FAB. STEEL BEDPLATE W/DRIPW/15OLB. RAISED FACE FLANGES BASIN AND DRAIN ON PUMP END

IVOTO CHAqRACTERIS1ICS

WES2TJI H.P. FR-O '5ýQQ. -PU

.3.. PHASE, 9 Q.s4EtZ,.=.•4. A3qvot.,S

MECCANICAL sHAL ISdCAN(
TYPE I. CODE 000101

W/PLAIN GLAND

COUPLiNG is .iOMASty - -
TYP E 0Z-_C..wj3 _jScsR -sli t 16 3 W 1 3 1• ' P C R "

PUMP CHARACTERISTICS
DESIGN FLOW 75 .'•.GPM

DESIGN HEAD
DESIN TEM.. 2 .... F
DESIGN PnRSS. J0. PSI
CURVE No..cqSjý o.4

" P R X W- IGh S |LOS..

PUMP_ 190Pill . "1 d "_ - ' .6- -
I4MOTOR - .Z, -I B EDPLAT( ."jg0Q.STOTAL .58QO...

NOTESI
PULL SPACE FOR PUMP-NO AVAILABLE
SPACE REQUIRCO. INHERENT IN DESIGN.
INSTALL FOUNDATION BOLTS IN PIPE
.LEEVE. ALLOW FROM 314 TO 11/2 FOn

,NOUTIIG SLE IIJSIRUCTIO14 BOO( FRA
DETAIL.

PUMP FLANGE 04ILLI.IG CCI4rORMS TO
ISOL9. ANSI DImUCUIONS. FLANGES
ARE RAISED FACE
DIMENSIONS ARE IN INCHES.
DRAWII.G IS N1Q TO SCALE,

INIDICATES APPrOX. CENTER OF GnAVITV.IGOULDS SERIAL No.. N71706137 j~.Z-- - - -Cusrout[ WFSTIN.H'OUSE ELEErTRIC CQRfP.
W;F S PO NO 516 -. CAV- 10195Z_ -ON
SPIN NO. WF3T: (SAPCA -QI.* WdT.- CSpA.-.OZ. .
SERIVICE nORIIC ACIO TF[AIJSFER PUMPS .. .. .

I* cM No, 001, OO*,
11IC 01 . N 6O071680CI i. .91 3 DWG, PaD 6 9.. . . ... . . . . .

.i

*'J I
'U
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BILL OF MATERIALS

PART NAM.C MATERIAL

CSIIt[ |.LIGSS

-LL UIG 0810 TrLoD'ATMER SUE'L

SHIAFT 31)SSVIEFLECTOR GL & NYL
I'L:nlP FO()l Diver• I lv.•

V~~Ll STr(LI+Q•: +LIýINC ' 0"*.'•'r Wad,(

i;."% LK %'IIT ', E.LL
LtrI. LmPs InO . STEEL3f1!Er IIQA CUV[.R ..3/4,s

Oticr 190-V
F•,,,( FOOl Lu,:r I'e4a

P OAS II 316Ss
..LaO*. i.Cill SEAL 316S5
:Ill.r Oil.Et UL 1; STL
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S',E[• CASitG AFR-AS9
1IJUD. GLAC 31ESS • SU! GLAND STUD 304SS S
S'I.,:ET, FR-ADPTR VELLUMOID
.kSKET SLANE) DE-ASB

TtUG z.G, BýPG fISG . STEEL •
C ,, CREW, CASE STEEL S
C4P SCREW•AOPTR-FA STEEL A
r[,.p B3LT, BRG HSO STEEE. A,
TiP e1MLT. IMPLIR AOJ STEEL A
C0P, SCREW. FOOT STEEL A:

:'E L COLT, Fq-FOOT STEEL
tL. CO'i-ADP'r 30'SS

•G LK WAS'iLR SI'I.EL
C.-c. SEAL
-- ;IG. IMPLR ' tEFLOn
'Chf ALnR, Fi-AOPIR STEEL
IPPLE-C SJ 'A PImIJ 3I4GS
-RING, ERG HSG .UNA-il

ASMtE NO
OR

ASIlI NO

A276 lP316

'15 36

S1•351 CFc•,

i4J5I C/O.,"

A194 SM
4193 Be
AI9I5 6:4

A193 88
307 GR B
307 GR B
307 5R B
307 GR 0

276 TP3011

13d2 77p 3

COU LDS T ., I A,.L• ii: 22 " ?

CUSTO,. R P ::¢r.,,,,A.:,

EQUIP.CF' ITEIL0.- :L.

S EY T- I CI •1q a -.

3 .- E.R. D/. 7I /".
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I
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Scismic and Dynamic Oualific.tion Summary of Eauinment

- - ½nt Name:

1. Uti l i ty:

2. NSSS:

-3. A/E:

Watts Bar

TVA

TIvoe:

PWR x

BWRWestinghouse

TVA Other

II. Comoonent Name: Ice Condenser Intermediate Deck Doors & Passive Components

1. Scope: E ] NSSS [ X3 BOP [.' Other

2. Model Number: 1193E14GOl and G02 Quantity: 24 and 24 each

2. Size or Range:

4. Vendor: Dayco Industries Inc (door panels), Stahl Rider (hinges & frames)

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

6. Physical Description:

a. Appearance: 4 horizontal door panels mounted on a steel frame

b. Dimensions: 13' x 512' (4 door panel assembly)

c. Weight: . 4154 ýA A~nn p'nel a~Semhtlh

7. Location: Bui l di ng: containment building

El evation: 804'
8. Field Mounting Conditions [ X.3 Bolt (No. 8/8, SizeS/8"/34 , ,f J Weld (Lengthn -

S. Mounting Orientation [e.g., on floor, cantilevered, suspended, etc.]Suspended horizontally across ice condenser 13' annulus, mounted totops of the lattice frame vertical coltmins

10. &L

b.

C.

System.-in-whicb"located:" ice condenser
Mormaliy Closea norizon-aily hlifnged doors

Functional Description: form an insulaion barrier, orT• of iceql~n-rcr-ql .'nnr nppn lp~e I,{{:nnn 1 tions
tO ITow "air steam to flow into upper contai

Is the equipment required ]F I Hot Standby £ ] Cold Shutdown

£ ] Both I ] Neither £ X] Other Tf)CA g stean line break

Watts BarTVA

TVA



uetierai ice Loncienser Design Criteria. Rev. 0. and Tce

Seismic in

Hydrodynam

c. Fatigue Considerations ,

II. -is Ecuizment Available for Insoection in the Plant:

IX] Yes [ ],No [ J Partial or limited availability

IV. Ecuijoment Oualification Method:

"" Test. '. _2.Analysis [XK Combinat-io .fTest and Analysis

Qualification Report*: WCAP-81-10, -Supplement- 3-, and Calciilation 009-. -
Test plan's & results for the ice condenser system, 7/8/73(jIb. , T-tle'.andi Uate): Structural analysis of the intermediate deck doors, 12/21,

Company that Prepared Report: Westinghouse

Company that Reviewed Report: Westinghouse

Where Report is filed or available: Westinghouse Monroeville Nuclear Center

Applicable Codes. And/Or Standards: ATSC Coie

........ '....... (See Discussion on Page 6)

-- :--..rd: a. C ] Seismic only- "

b. x] Hydrodynamiconly-

c. C ] Vibration from normal operation

d. C 2 Combinat-orr--f-(a), (b); afd-Tc)

-2. Method of Combining RRS:

C 2 Absolute Sum [ 2 -SRSS E ] See Below***
(other, specrfy7

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

NOTE:
1T more than one report complete items IV thru VII for each -report."=If other than RRS is used, describe- method.

-smic input was considered to be negligible and not combined with DBA loads. WattsLr response spectras at floor elevation 807.82 is attached.

a.

)C b.

Component Design Criteria for Top Deck*Structure, Rev. 1

out d. Service Conditions

ic Load Irtput e. Qualifiec Life



.Cl t

5. RRequired Acceieration in Each Direction:

• ]ZPA [ ]Other
(speci• y)

OBE S/S =_F/B = V_=

SSE S/S = F/B = V_=

6. ',ere fatigue effects considered?

1 3 Yes [X J No
If yes, describe how they were treated in overall
-qualification program:

VI. It '0ualificatidn b"Test, t,h*en Conolete: (See Discussion on Page' 6 "

2.. [ ] Single Frequency " J r.Multi-Frequency: [ d r~d:m

-[ ] s.ne beat
1 x] hvdrodyanic test

2. C ] Single Axis 3 ] MultijAxis
I ] Independent axis [ .] In-phase motions.. 3. Number of Qualifications Tests:

OBE SSE Other

(specl fy)
4. Frequency Range:

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

S/S : F/B = __r V _ _

S6. Method of Determing Natural Frequencies (not determined)

[ ] Lab Test [ 2 In-Situ Test . [ Analysis

7. TRS enveloping RRS using Multi-Frequency Test:-~~~~~~~~~. ......."."...".."'.""" 
;.'.,. ", ".'. 

.".. 
... .." 3 Yes (Attach TRS & RRS graphs)

£ 3 No



OBE S/S = F/B =

0SE S/S = F/B =

9. Laboratorv Mounting:

A. [ ] Bolt (No. , Size )

V J ] Wel d (Length ) F "

B. Orientation and Fixturing:

10. Functional operability verified:

[ ] Yes [ J No [x J Not Applicable

11..Test Results -Ancludng modiftcatiors, maden

V.=

.12. '-Ot rer r rst p rr d (s- " ang' orfrfracil i t. 1est, 171ui n .
results):

.Failure Modes (If appropriate

Margins Available: [ ] Input Spectrum £ ] Fragility

If Qualification by Analysis, then c:nplete: (See Discussion on Page 6)

I. Method of Analysis:

C. ] Static Analysis [X) Equivalent Static Analysis

£ ] Dynamic Analysis: [ ] Time-History £ ] Response Spec-t

2. Natural Frequencies in Each Direction (Side/Side_ Front/BaFk

S/S= F/B _

3. Model Type: £ )3D £ 2D

[ ) Finite Element

S].sad Port.. Solution

C]

£ )

C:

Vertical):

rum

,JD

Beam

0 the:Cr

13.

14.

VI I.

.1



L , Hand Calc-lations Calculation #009

-, •."ethod of Combining Dynamic Responses from Seismic and other
Dynamic Loads:

[ ] Absolute Sum L J SR~5
Seismic loads were considered

EX I Other: negligible and only DBA loadswere considered.
(speclivy)

6. Dan~ping:

OBE SSE Basis for the damping used:
7. Support Considerations in the model:

8. Critical Structural Elements:

Governint L ad
or Response Seis mic Total StressA. Identification Location Combination Stress Stress Allowable. , " ": . . • '; ": "" ' " • ., " • L v • " .. ,- . . .. .

Max. Critical
Deflection Location

,',axum Alio-,abole Deflection
tc Assure Functional Opera-

: .bility

9. Failure Modes:

10. Mlargins Available:
t] Stress or Deflection

Frequency Range and No. of modes considered:

[]Input Spectrum



INTERMEDIATE DECK DOOR AND FRAIME QUALIFICATION

The intermediate deck doors, frames and beams have been qualified to with-
stand LOCA or DBA loads. The door panels were subjected to full scale
blowdown tests which simulated forces and flow rates, up to 140%, of maximum
design conditions (ref. WCAP-8110, Supplement 3). These full scale tests
qualified the door panel design and also verified the Westinghouse computer
program "DOOR" which was used to calculate the reaction forces on the door
hinges, frames and beams. The hinges, frames and beams were then qualified
by structural analysis (ref. Calc #009).

Seismic loads (OBE and SSE) on the intermediate deck doors, frames and
beams were considered to be negligible when compared to the DBA loads
imposed. As an example, Calculation #009, Section J, identifies the seismic
door hinges loads on the TVA Sequoyah and AEP Cook plants to be less than
30 lbs. By ýomparison, the DBA reaction loads on the door hinges were
calcul .ted to be in excess of 9000 lbs, so the seismic input would be
approximately 0.3 percent of the DBA input. It should also be pointed out
that the DBA loads used were for the 140 percent design case and that an
additional load factor of 1.3 was imposed on DBA loads for calculating
stresses.

A comparison of the seismic design loads for the intermediate deck door frame
for the TVA Sequoyah and Watts Bar plants
shows the Watts Bar SSE horizontal loads are at most 2.2 times those for theSequoyah plant. Again, if we correlate this to hinges loads, as was done
before, a .66 lbs hinge load (2.2 x 30) would only be approximately 0.7 percent
of the DBA hinge loads, and still considered negligible. A review of
Calculation #009 shows that all stresses on the intermediate deck door,
frames and beams to be well within the allowable stress limits.
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Sdismic and Dynamic Oualificttion Summary of Eouioment

I. Plant Name:

1. Utility

2. NSSS:

3. A/E:

Watts Bar

TVA

Westinghouse

TVA.

II. Component Name: Boric Acid Filter

1. Scope: [X NSSS 3 J BOP 3 ] Other

2. Model Number: 5EHD 10702-032-EG32 Quantity: 1

3. Size or Range: 150 GPM.

4. Vendor: Pall Trinity Micro Corp

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

6. Physical Description:
Vertical vessel with cylin. Shell, flatheads, and lea

a. Appearance: supports welded to a baseplate.

b. Dimensions: Length = 29", shell dia= 6 5/8", baseplate 15"x15"

c. Weight: 120 lbs..

7. Location: Building: Auxiliary

El evation: 713 ft.

8. Field Mounting Conditions [x Bolt (No. 4, Size 5/8")
[ ) Weld (Length )

9. Mounting Orientation [e.g., an floor, .cantilevered, suspended, etc.)

Floor

b.

C.

SYstem,-in- which"located: " 
,Cvcs

To retain particles which may have entered theFunctional Description: system during boric acid batching operati6ns.

Is the equipment required for £ ] Hot Standby [ J Cold Shutdown

[ J Both x xJ Neither £ ] Other

Tvye:

PWR

BWR

Other

• 

TVA



Recuirements: E spec - 952427 R/1

EDS FL 029 R/2

a. Seismir c ,,+ In.pu

Hydrodynamic Load Input

Fatigue Consi derations .

U. Service Conditions

e. Qualified Life

11. .Is Ecuinment Available for Inspection in the Plant:

.[x] Yes [ ] No [ 3 Partial or limited availability

IV. Equipment Qualification Method:

"[ -] Tes~t. [.x ..Analysis [" 2 Combina.tibf" of Test and Analysis

Qualification Report*: 150 GPM filter stress- report ....
Dynamic analysis #49-5.4 (2/5/76)(Nob., Title-.and Date): Report No. 501-39 (2/22/74)

Company that Prepared Report: Westinghouse/Pall Trinity Micro Corp.

Company that Reviewed Report:: Westinghouse
Where Report is. filed or available: Westinghouse MNC

Applicable Codes. And/Or 'Standards: ASME Sec. VIII Div. 1 and AISC Code

~1~~.

a. Cx] Seismic only- --

b. [ -] Hydrodynamic -:only

c. C .2 Vibration from normal operation

d. C 2 Combinat-orirt--a), (b)) a cf-(t-)

2. Method of Combining RRS:

[ 2 Absolute Sum [ x] .SRSS S'I
(other, specify)

Required Response Spectra" (attach the 'graphs): See attachment 1

NOTE:'If more than one report complete items IV thru VII for each report.
=If other than RRS is used, describe method.



Uamping Corresponding to RRS : .E.E

Required Acceleration in Each Direction:

[x ] ZPA [ J Other

1 .0% SSE 2.0•/Y

(speci 7y)

OBE S/S = Rigid F/B = Rigid

SSE S/S = Rigid F/B = Rigid

6. Were fatigue effects considered?

C 3 Yes [x 3 No

if yes, describe how they were treated in overall
qualification program: N/A

V= Rigid

V= Rigid

VI. If Oualification by Test', then Conolete: N/A

1. C[ J Sincle Frequency C ] rlulti-Frecuency:

Z. [ ] Single Axis
E ].Independent axis

3. Number of Qualifications

OBE SSE

E 3 Multi-Axis
C .] In-phase motions

Tests:

S Other

random
]si, se beat
3

.4. Frequency Range:

5. Natural Frequencies in Each Direction (Side/Side, Frc,-. :c.-.;

S/S = F/B = V'=

6. Method of Determing Natural Frequencies

[ J Lab Test C J In-Situ Test J An=alysis
7. TRS enveloping RRS using Multi-Frequency Test

[ ] Yes (Attach TRS &RRS graphs)
C J No



OBE S/S = ______F/B = ____

OBE S/S = _ _ _ _ __ F/B = _ _ _ _ _ _

9. Laboratory Mounting:

A. CJBolt (No. ,Size )

]Weld (Lenoth ) ~ _____

B.Orientation and Fixturing:

10. Functional operability verified:

SJyes JNo JNot Applicable

11. Test. Res ults ý%i nq ud;.g moifict .t ,ade.-

/* 
=

12. -<Ote r *tests -p er'fo rinigd.(ch is a 6ýn g -0r -f r*agittst lin'resul ts):,

Failure Modes ('If appropriate

Margins Available: £]Input Spectrum CJFragility

VII.' if qualification by Analysis-, then cc-plete:

1. Method of Analysis:

£x] Static Analysis I J .Equivalent Static Analysis

[x] -Dynamic Analysis: '£ 'Time-History [ 3 Response Spectrum
2. Natural'Frequencies in Each Direction (Side/Side, Front/Back,

Vertical.):
S/S-= 166.7 HZ F/B = 166.7 HZ V=647.9,HZ

3. Model Type: £x] 3D C 22D "ID1

CX] Finite El ement £2Beam

L I "'-sad F orm S olutio -C a nte 6 _____



* * M., ~ *~ '~.Omputer Qodes~
' a

I



-.-.,. L A.J .-Lomputer Codes: .

Rigid (I mode)

-. '.ethod of Combining Dynamic Responses from Seismic and other
Dynamic Loads:

[ ] Absolute Sum I ] SRýS E ] Other: N/A

(specify)

6. Damping:

OBE 1.0% SSE 2.0% Basis for the damping used:

7. Support Considerations in the model:

8. Critical Structural Ele-ents:
°. .• .• , ..

tove rnihg Load
or Response.A. Identification Location Combination

Base at leg Pt. B SSE

4 leg supports fixed at base

Seisric

.Stress

Combined

Total Stress
Stress Allowable

axial and bending
.863

Max. Critical
Deflection Location

1.0

Maximum Allowable Deflecti.on
to. Assure Functional 'Opera-
-bility

.N/A

9. Failure Modes:

O. ?M.argins Available: I ' ] Input Spectrum

86.3% of allowable

. x ] Stress or -D.eflection

. . . .

.. . ......

FSAR

N/A

WLLAN*----'-----'---

Frequency Range and No. of modes considered:

[x ] Hand Calculations
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1. 0 INTRODUCTION

This report, prepared I-A EDS Nuclear Inc.. (EDS), for the Tennessee
.VAuthontv. (TVA I, sc"r~ies the analyses pcrformed to determine the

12 TL OfSCV;M.C C~itdf~ ontheAuxliay-Cnzrl uilding of the Watts Bar

N--:ear Plant, Units 1 & 2, and to dcvclop the associated floor response spec-

tri for seismic analyses of attached equipment.

The purpose of these studies was to evaluate the maxinmum dynamic re-

s::edisplacements, accelerations and memnber forces expected in the struc-

r~:under seismic loading, including torsional effects due to st~ructural eccei-

=:-.ties. and to develop floor response spectra which include the "worst case"

tcxz~iinal contributions to response.

Both response spectrum analyses and dyn~amic time history analyses

W e performed on a mathematical model of the Auxiliary-Control Building,

1 a.c :ts response to seismic excitation determined. The model wa.6 constructed

~~ r~c =:ooerlv account for rCvrsirrn2) wffs"e-r v'paj'&'4 CT"!'±v
4-e btw

th.e =nters of mass and centers of rigidity at eachi floor level.

J The results of the analyses indicate that the structure -responds iia

"srtear building", with negligible floor rotations about the horizontal axes.

Tcr:sion contributes significantly to the translational motion under east-west

scetsmic excitation, but for a north-south earthquake comnponent, the symmetry
o;. =e structure precludes the development of significant torsional effects. 7%e

a=.Lysls results presented in this report include plots of the maximum displace-

tcxs, accelerations, floor rotations, shears, moments, torques and axial
fcr-=esi as well as response spectra at all floor levels for each direction of sels-

m~response.

- 1-



2.0 ()D':SCrIPTION OF1 STPIU'rC'URI:

The Auxiliary-Control Building is a reinforced concrete "shear" structure,consisting of poured-in-place shear walls and floor slabs. The structure housesthe common spc.t fuel pit and other radioactive waste treatment facilities, andthe control equipment for Units One and Two of the Watts Bar Nucluar Plant. Thestructure is locat..d between the Units One and Two Shield Buildings, and is ap-proximatelv "T" shaped. The structure is nearly symmetrical about the north-
south centcrline of the plant.

The building is founded on competent rock, with the bottom elevation of thefoundation mat varying from 659 leet to 6S3 feet. The top of bedrock is locatedat Elevation 692 feet, and the portion of the structure below this elevation is effec-tively rigid. Expansion joints berween the foundation mats of theAuxiliary-ControlBuilding and the adjacent Reactor Buildings and Turbine Building, permit differen-tial movement between structures with negligible load transmission.

The structure extends approximately 335 feet in the north-south directionand approxirmately 320 feet in the cast-west direction. Major floor levels arelocated at Elevations 692, 713, 737, 757 and 786 feet, with the roof slab at Eleva-
tion 814 feet.

The north end of the structure is partially embedded in enginecred backfill,with rib walls =ending outward into the backfili material between Elevations 692feet and 727 feet. These walls comprise the support structure for two, symmetri-cally-located Auxiliary Equipment Buildings attached to the Auxllary-Col
Building.

I-

'1J

LbJ.

"1 .- ' .-" 1-:..' :-:•.:-i 1..i . . . ..-' " 
U•- .,!' : ":. ," • "' . .



U

3.0 METHODS OF ANALYSIS

L
The cffccts of seismic loading on the Auxiliary-Control Building were cval-

r uatcd by performing both response spcctrum and dynamic time history analyses,
Lusing EDS Program EDSGAP, originally developed by Wilson (Rcference 3.01),and

modified extensively by EDS. The program may be used to analyze large , three-

dimensional structural systems of arbitrary geometry, subjected to static or dyna-
Stmic loading.

The Auxiliary-Control Building was idealized as a mathematical model con-

sisting of lumped masses connected by massless elastic members. Masses were
= located at all floor levels of the building and intermediate elevations associated
j with a change of wall configuration, in order to adequately represent the dynamic

and elastic characteristics o' the structure. The elastic properties included the
effects of bending, shear, axial and torsional structural characteristics.

Seismic analyses were performed for independent vertical and horlzonml
earthquake components, with the seismic excitation represented by base mat input

response spectra for use in the response spectrum analyses, and by a set of four
.- artificially-generated accelerograms for use in the time history analyses. Maxi-O ,mum displacements, -accelerations and member forces were determined from the

res-o, sq eej" %•- 9 l.• ,•- ' .- - . r.adcs o

vibration of the structure, determining modal response maxima, and combining
these by the square-root-of-the-sumr-of-the-squares (SRSS) technique. TimeI histories of floor acceleration and the associated floor response spectra were ob-
tained by the normal-mode time history technique, in which individual modal re-
sponse time histories were superimposed to form the total time history response

of the system.

0 3



4.0 DISCUSSION OF ANALYSES 1

The scismic response of the structure was computed for a 1/2 Safe.Shutdorn
Eartiquake (SSE) case, havin,m: a mnaximumi horizontal acccleration of U. 00g. Thc
vertical earthquake component was as.;wued to have a magnitude equal to 2/3 of .hc
horizontal components. A value of five percent structural damping was :onsidered
appropriate for the analvses, as the Awdliary-Control Building is a concrete struc-
ture, and the stresses for such seismic loadings were expected to rcmainwell be-
low yield. It should be noted that no analyses were performed for the SSE case.
Instead, the result; ior aw- SSE ,..xcit=I are assumtd ro be twvice rhc 1/2 SSE re-
sponse. This assumption will rclult in a conservative cstrnate of SSE response.
as the stress levels and ectent of concrete cracking for such loadings will bc hich-
er than for the 1/2 SSE, with correspondingly higher structural damping. With

such increased damping characteristics, the response of the structure to SSE cxci-
tation will be less than twice the response for a 1/2 SSE basc motion.

Discussions of the mathema•ical model and analyses performed are present-
ed in separatc sections bclow.

4.1 Matlhcmatical Model .

The mathematical model of the Auxiliary-Control Building is shown -schemat-
ically in Figure 1. Figures 2 through 14 indicate the arrangements of structural L
walls at the elevations of selected mass points. The elastic characteristics ofthe
structure are based only on the active structural walls shown in Figures 2 through.
14. However, the mass properties of the building include the weights of al,-struc-
aural components and equipment. Wall dimensions, floor slab thicknessesýand

equipment weights were obtained from References L 0. 01 through 1.01.15. f

Torsion was considered in the analyses by Including the effects of eentri-
cities between centers of mass and centers of rigidity. In addition, the maximuma
eccentricities of poluts in the st-ruture.farthest from thc centers of rigidity were
Included in the mathematical model to facilitate evaluation of floor respoane spec-
tra at the extrmne eccentricities. .

The elastic structural properties are shown in Table I. Equivalent cross
section propcrties were calculated for bending, shear, -n.dal and torsional:charac-
teristicsland an ela-stic modulus for concrete of 4. 1x 106 psi was assumed in'the [
analyscs. (Reference 1.02.01). Shear-arms were computed as the sumnof the

-4-
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contributing shear areas of the activc structural walls paraillel to tie direction of
seismic cxciultlon. Torsion constants wc.,rc calculatcd accurding to the proce-
durcs of Rcfercnce 4.01, considering all major active structural walls. Centers
of rigidity werc computer for the structural walls above and below cach floor
level according to the procedures of Rcference 5. 01. At each floor level, the
average location for the centerof rigidir was computedas the arithmcticaveraoe
of the locations of tha centers of rigidity above and bclov the floor.

The mass properties of the structurc are presented in Table II. Masses
and mass moments of inertia wvere computed for each floor level by considering
the weights of floor slabs and tributary weights of all walls above and below each
floor. Locations of the centers of mass were computed by averaging the centersof mass of the floor slab and tributarv ,masse of wall. alcove and below each

floor. Weights of major equipment at cadc- floor level were included as additional
S - lumped masses. Eccentricities for torsional effccts were computed using the

locations of the cen.ers of mass and centers of rigidity shown in Table III.

As the lower elevarions of the Auxiliary-Control Building are embedded in
competent rock below Elevation 692 feet, the structure wi'l be effectively rigid
below this elevation. A fixed base was assumed at Elevation 692, and hence no
smuctural properties were computed for the portion of the building below this ele-

- vation. Between Elevations 692 feetand 727 feet, thc s==c.ure is partially em-* bedded in enp.neered backfill, and it was assumed that the region of backfill

an additional mass to the structure during seismic response. It was asswned -.that
the backfill mass active during a particular direction of horizontal seismic motion
is that material enclosed by the ribwalls perpendicular to the direction of motion.
For vertical excitation, the full mass of backfill material in this region was
assumed to be active. Backfill masses were computed assuning a unit weight of
135 pounds per cubic foot, and were distributed to the mass points of the mathe-
matical model between Elevaticns 692 feet and 727 feet.

4.2 Analyses Performed

Seismic analyses were performed for three independent components of
earthquake motion, using both the response spectrun and normal-mode time
history techniques. The seismic input criteria for the 1/2 SSE case areas shown
in Figure 15. As discussed in Section 4.0, above, -analyses were performed for
the 1/2 SSE case only, and the response of the structure to SSE motion is const-.
vatively assumed to be twice the 1/2:SSE response.

,J.
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Floor responsc spectr'a w•crt 1encrat•ed from four sq)artc, time history

analyses for each earthquake component. Time history analyses were perform-

ed for each of four artificially-genratL(-d )aCCeleration time history input motions,

in which the accclerogranis were scaled such that the associated response spec-

tra envelop the criteria spectra of Figurc 15. Floor spectra were calculated for

each input motion at all of the major flour levels. Final floor response spectra

were obtained as the arithmetic average of four spectra at each mass point for

each component of motion. In addition, the torsional effects caused by mass ec-

centricities for cast-west motion of the structure were included in the floor spec-

tra by obtaining the cnvelopc response spectra at the maximum positive and

negUtivC eccentricit es'with respect to the centers of rigidity.

-6-



5. 0 DISCUSSION OF RESULTS

Response maxima and timc histories were obtauwed for the 1/2 SSE inputUmotion. The natural frequencies of vibration for each component of seismic ex-
citation are presented in Table IN', and it was assumed that all frequencies up to
33 Hz contribute to the dynamic response. As the structure is essentially sym-
metric about the north-south centerline. it was assumed for purposes of analysis

- that the north-south and cast-west responses of the building are uncoupled.

It should be noted that the dynamic behavior of the structure is essential-
ly that of a "shear building". Comparisons of the dynamic response were made
for the cases of restrained and unrestrained floor rotations about the horizontal

J axes. The response maxima and selected floor response spectra differed by
less than five percent for the two cases.

Maximum floor accelerations, displacements and rotations, and maid-
mum shears, moments, torques and axial forces are presented in Figures 16

* through 29. The maximum response values were obtained by combining the
modal response maxima by the SRSS technique. The shears, moments, torques

.and rotations are shown for the centers of rigidity, while the accelerations and
displacements are shown for the centers of mass.

Floor response spectra associated with the three components of earth-
Iquake are presented in Figures 30 through 67. It should be noted that the verti-

cal response spectra are presented only for the base ma=t and the highest eleva-
tion in the structure. The vertical response spectra at other elevations in the
structure may be obtained by linear interpolation. As discussed in Section 4.2.

4above, the east-west spectra are presented for the points in the structure which
experience the maximum torsional contribution to translational response. From
a review of the natural modes of vibration and the dynamic response under east-

J west excitation, it was found that torsion contributed significantly to the total
dynamic response. The first mode consists of a combination of shear translation
and torsion, resulting from the relatively large mass eccentricities in the struc-
t tre. In the case of north-south response, the symmetry of the strucmre pre-
chides the development of torsional. motion.
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I. Plant Name:

I. Utility:

2. NSSS:

3. A/E:

WATTS Bar Nuclear Plant

Tennessee Valley Authority

Westinghouse Electric Corp.

T.V.A

Tvpe:

PWR X

BWR

Other

Ii. Comoonent Name: Pressurizer Safety Valve

1. Scope: -E X 2 NSSS [ 2 BOP .[ 2 Other

2. Model Number: HB-BP-86 Type E. Quantity: 3

3. Size or Range: 6M6 Valve I.D. 6RV88MSB

4. Vendor: Crosby Valve and Gage Company

5. If the .component.is a.cabinet or panel, name and model Number of the
devices included: _

6. Physical Description

a. Appearance:

b. Dimensions:

c. Weight:

7. Location: Building:

-El evati on:

44 3/4 high - 33 diameter

900 lb.

Inside Containment Building

-7 7o 'A W Ios
'12 1 3/8 inlet8. Field Mounting Conditions m [X] Bolt (No. 12 Sizel outilot

[ 2 Weld (Length 
Lo.-

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

Mounted Vertical in the Piping above the Pressurizer

1G1. -a.

b.

c.

I

System in. which .'locaited:: Reactor Cool ant System

Functional Description: Pressure Relief

Is the equipment required for f .] Hot. Standby " ] Cold Shutdown

C 2 Both C 2 Neither '[X ] Other All operating conditions

I

I

SLismic and Dynamic Oualific.tion Summary of Ecuinment



.III..Is ECuioment Available for Insoection in the Plant:

Ex I Yes [ ) No 3 Partial or limited availability

IV. Eouipment Oualification Method:

*J Tesýt. [.X 2 Analysis " ] Combinatio, .of Test and Analysis
Qualification Reportm: . EC-155 Rev. 1 .... .. .

(flb., Ti-tle'and s~ate): Stress Report EC-155 Rev. 1-10/1/75

Company that Prepared Report: Crosby Valve and Gage Company

Company that Reviewed Report: Westinghouse Electric Corporation

Where Report is filed or available: Westinghouse Electric Corporation
Applicable Codes. Anrd/Or Standards: ASME Code with Addenda thru Winter 1972

. . . ... -- and- Spe¢-tT- ca-rcn -- U ev.
Vibration Inout: o r '

1. Loads considered: a. [2C]Seismic only- -

-. " Hydrodynamic -,Only

c. C ] Vibration from normal operation

d. C 3 comb ibation"rr-ra), Cb); iad-T-)
2. Method of Combining RRS:

7 Absolute Sum 3 SRSS
.(other, specify)

3~Rqui red 'Response, Spectri" (attach the graphs):- i~ c I5

NOTE:
K more than one report complete items IV thru VII for each report.smIf other than RRS is used, describe method.

2

... q, 6,,1,M 116 nerence Uesion Specifications for QualificationReouirements: 678972 Rev. 3 and 678838 Rev. 2

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

C. Fatigue Considerations

eV



- - aming Corresponding to a/S
:. ReCuired Aczeieration in Each Direction:

J ZPA , Other
(specl fy).OBE S/S= F/B: V:

-SSE S/S :_ _ FYB :_V Z 2-
6. Were faticue effects considered?

]Yes No.

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

VI. If QwualIfic-tion by Test, then Conolete: :

1. [ ] Sincle Frequency [ ] Tiulti-Frecuenc,:,: randm

- ] sne beat

Z. [ ] Single Axis £ ] Multi-Axis
[ 2 Independent axis [ .] In-phase motions

3. Number of Qualifications Tests:

SSE "___ Other
(speci fy)

"ý--auency Range:

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

S/S = F/B = V*=

6. Method of Determing Natural Frequencies

[ 2 Lab Test C 2 In-Situ Test C X] Analysis
7. TRS enveloping RRS using Multi-Frequency Test

Yes (Attach TRS & RRS graphs)
C ) ]No



5. Maximum Input g-level Test:

OBE S/S = /BF =

OBE S/S = F/B =

9. Laboratory Mounting:

S A. [ J Bolt (No. Size

[" J Weld (Length' ) ]

B. Orientation and Fixturing:

10. Functional operability verified:

[ 2 Yes £ ] No [ J Not Applicable

11. Test. Results -.incud;ino modifýCaticnt, made.

V.=

" " 12 ..... .""-"Ot.err e sts "performtd,' (tch a's" a'fng-or'"fraiii tv*... test, iuin .resul ts): 6 ncTdn

13. Failure Modes (If appropriate

L4. Margins Available: [ 2 Input Spectrum

If Qualification by Analysis, then complete:

1. Method of Analysis:

[XJ Static Analysis [ 2Equivalenl

E 2 Dynamic Analysis: [ 2 Time-fHistc

Z. Natural Frequencies in Each Direction (S

S/s= 116 F/B =

3. Model Type: C .2 30 X 2 2.0

[ i2 Finite-Element

[ 2 Cl.s-d Form Solution

[ ] Fragility

,Static Analy'sis

iry [ 2 Response Spectrum

ide/Side, Front/Back,
Vertical):

V.--

S.2

.2;
Beam

0O,!%erManual Cal culat ion

VII.



C X3 Absolute Sum I SRUS

6. Camping:

OBE SSE

[ X] Other: ASME Boiler Code Section III;

NB3500 andPfiso (Draft 12/16/7

Basis for the damping used:
7. Support Considerations in the model: Rigid'mounting at Inlet Flange

8. Critical Struc tural E:n-ents:

cove~rnihg Lcad
or Response Seismic Total StressA. Identification Location Combination Stress Stress Allcwaole

_74

Max. Critical
Deflection Location

Maximum Allowable .eflection
.to Assure .Functional Opera-
bility

9. Failure Modes:

10. - Margins AvailabIe: '' ] Input, Spectrum 2 Stress or Deflection

..- *...,.

•-. L ] Computer Codes:

Frequency Range and No. of modes considered:

X ] Hand Calculations

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

77ý5'_)
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Scismic and Dynamic Oualific~tion Sum-mary of Ecuioment

I. Plant Name:

1. Utility:

2. NSSS:

3. A/E:

WATTS Bar No. l&2

Tennessee Valley Authority

Westinghouse Electric Corp.

Tennessee Valley Authority

II. Component Name: Charging/Safety Injection Pumps

1. Scope: [X ] NSSS [ S BOP [ ] Other

2. M-lodel Number:type 2½ RLIJ, 11 Stages Quantity: 2 per plant

3. Size or Range: Centrifugal Horizontal Pump-

4. Vendor: Pacific Pumps

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

6. Physical Description:

a. Appearance: Horizontal Pump, Motor & Gear Drive on a Common Base

b. Dimensions: Overall Size: Lgth: 226", Width = 52 3/4", Ht = 55"

c. Weight: Total = 21 ,330. lbs.

7. Location: Building: Auxiliary Building

Elevation: 692.0 Ft

8. Field Mounting Conditions IX) Bolt (.No. 16, Size l"dia)
£ 3 Weld (Lengt-- - ) -

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

On Floor

System in- whi'ch.located: " Charq

Functional Description: Charg

Is the equipment required for £

[X 3 Both [ 3 Neither

ring & Safety Injection

ing & Safety Injection Flow

] Hot Standby [

C I Other

3 Cold Shutdown

Charging

Tvoe:

PWR

BWR

Other

4 Loop

1.0. a.

b.

C.

• 

|

¥ 

v



11. Pertinent Reference Design Specifications for Qualifi:Q " onRequirements: E-Spec 678815 Rev. 2 & Addendum E-Spec 95 Rev. 4

G•) Seismic Input

b. Hydrodynamic Load Irtput

c. Fatigue Considerations

d. Service Conditions

e. Qualified Life

•II.-.Is Eouioment Available for Insoection in the Plant:

-[X ) Yes 3 J No [ ] Partial or limited availability

Eouipment Qualification Method:

[ :] Test. E. 2.Analysis " ) Combina~tiobi .of Test
Qualification Report*: Pump Seismic . Gear Sts-mic

9-25-78-
(.,Ti'tlein~d . ate):. K-318-1. Rev. 5 S.O. 75R40761

Company that Prepared Report:*Pacific Pumps W MM&G

Company that Reviewed Report: Pacific Pumps W MNC

Where Report is -filed or available: W MNC W MNC

Applicable Codes. And/Or Standards:

V. Vibration Inout:

I. Loads considered:

2,. Method of Combining

and Analysis

Motor.Seismic

S.O. 74-F-31186

W LMD

ýW LMD

W MNC

a. [X Seismic-only.

b. ... [""ydrodynamic-only ...... .

c. E 23 Vibration from normal operation

d. R• Comb iatton-f-ta) ) d

RRS:

L J Absolute Sum C 2 SRS•S f

1." Required1Response- Spectrat" (attach the graphs):

(other, specify)

'N/A

NOTE:"RIf more than one report complete items IV thru VII for each -report.
*If other than RRS is used, describe method.

2/'t



(specli y)

OBE S/S = 1.5q F/B = 1.5g

SSE S/S = 3.Og F/B = 3.Og

6. Were fatigue effects considered?

3 ]Yes C ]No

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

Damping Corresponding to RRS. OBE

Required Acceleration in Each Direction:

[ ] ZPA 3 ] Other

VI. Il "Ouaiificatibn by Test, then Comolete•: ' PP.ICAB.E

1. C J Sincle Frequency C 2 rMiulti-Frecuency: C 2
_ [ ][C]

random
sine beat

Z. C ] Single Axis

C 2 Independent axis

3. Number of Qualifications

_ _ _ _ _:SSE

C ] Multi-Axis
C .] In-phase motions

Tests:

'Other

(spevi fy)
S. ruency Range:

N. natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):

S/S = F/B =

6. Method of Determing Natural Frequencies

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

: ) Yes (Attach TRS & RRS graphs)
[ ] No

31tSSE ____ _

V = 1.Og

V = 2g



1... I -Oter t,:s) .perfor:& (•uch as: agng -or'fragilitytest, - n:ltzin .resul ts):''-

13. Failure Modes (If appropriate

14. Margins Available: [ 2 Input Spectrum

If Qualification by Analysis,. then complete:

1. Method of Analysis:

fXe] Static Analysis £ 3 Equivalenl

f 3 Dynamic Analysis: [ 3 Time-HistU

2. Natural Frequencies in Each Direction (I

S/S = >35Hz

3. Model Type: £ 3 '3D

j )Fin

L

E J Fragility

* Static Analysis

=r ] Response Spectrum

. Vertical):

F/B = ) 35Hz V,= ý>35Hz

Cx ZD li

ite E~ement C Beam

s d Form Solution : .Other

VII.

6. Maximu= Input g-level Test:

OBE S/S = __F/B =

OBE S/S = F/B =

9. Laboratory Mounting:

A. 3 J Bolt (No. , Size )

"" ' ] Weld (Length' ) ]

B. Orientation and Fixturing:

10. Functional operability Verified:

[ ] Yes [ 3 No £ 3 Not Applicable
Test. Results -.includinc modification, made

. . , , • .



7 . .°

(specify)

6. Damping:

OBE SSE Basis for the damping used: N/A

7. Support Considerations in the model:Assumed rigid attachment to building

8. Critical Structural Elements:

'Gove:.-ni , Load
or Response Seisr.iic Total StressA. identification Location Combination Stress Stress Allhw~hl,,, . , .. . , -

I 
.. .. .b 

l
- . . a......--

Max.. Critical
Deflection Locati.on

Maximum Allowable Deflection
to.Assure Functional'Opera-
bility

9. Failure Modes:

10. M4argins Available: [ ) Input Spectrum EX 3 Stress or Deflection

. w, ý . -

4..- ] Computer Codes: N/A

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

SX ] Hand Calculations

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

[ ] Absolute Sum F X I SRSS r i nfha..
"T 0
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S~ismic and Dynamic Oualification Summary of Eauipment

I. Plant Name:

1. Utility:

Watts Bar No. 1

Tenfiessee Valley Authority

Tvoe:

PWR 412 - NSSS

2. NSSS: Westinghouse

A/E: Tennessee Valley Authority

II. Comoonent Name: Control Rod Drive Mechanisms

EMD
SIO Serial Nos. Description General Assembly

Full - Length Control Rod
Drive Mechanisms.

L-106A CRDM Full-Length Converted
Capped L.Hsg

(For Information Capped Latch
Housing General Assy. 934D129GO1
1 through 4).

115E238G03

1168E80GO1

BWR

Other

M 323

M 323

1 - 53

54 - 57

aI ý -



Hydrodynamic Load .IrLput e

Fatigue Considerations . EM 4531

Qualified Life. EM 4531

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

[ 2 Yes [ 2 No , X] Partial or limited availability

IV. -Equioment Qualification Method: Generic -Stress Report
Test. EMD

. = Tes~t. .X2. Analysis " ] Combina.tiob'.of Test and Analysis

Qualification Report*: EM 4531 inc.- Revisions-l -and-2 ... . ...
Stress and Thermal Report of Type L-106A and L-106B CRDM( TNb. Ti-tle-and Uata): EM 4531 1/31/74 R/1 8/19/75 R/2 4/12/76

Company that Prepared Report: Westinghouse Electro-Mechanical Division

Manf. Cert. by EMD 'Company that Reviewed Report: Owner- .Cart. by W PWR Division

Where Report is filed or available: . Westinahouse Electro-Mechanical Division

Applicable Codes.And/Or Standards: R/01/2 W'71 "E-Spec -677470 Rev. 1

V. Vibration Input: Not App

1. Loads .considered:

licable

a. f :] Seismic ýnl, ... ..

Cb." Vidraon 7.- 70.....C . - - --a .6 on

.c. t- J Vibration from ncr---. -oa rat-ion-

d. " 2 Comb inatTon--of(a), fb); a'fd"Tc

Z. Method of Comibining RRS:"

[ 2 Absolute Sum IC 2 SRSS .:.. .
" -".. ., .. . .(other, Tspecify)

3. Reqiired Response Spectra -(attachthe _rahsj
:  - . .- '- .

NOTE:
'-If more than one report complete items IV thru 'VII for each report.
I 'If other than RRS is used, describe method.

REQUIREMENTS: Pressure Retaining Components designed to Section III

ASME B & PV Code Class 1 Components.

a. Seismic Input d. Servirm rnntr•; CM+



Seismic Input

Hydrodynamic Load Input

Fatigue Considerations

Service Conditions

Qualified Life

.IM. .Is Equioment Available for Insoection in the Plant:

. ) Yes 3 J No [ ] Partial or limited availability

IV. Eouipment Qualification Method: Specific Plant Stress RepOrt
"[ Test. [XX2. Analysis I J Combina.tiori -of Test and Analysis

Qualification Report*: EM 4941 and EM 4941 Addenduml 
-

EM 4941 L-106A Full-Length Control Rod Drive Mechanism and(iNb., Ti-tle-and . ate): Capped Latch Housing Assembly Pressure Boundary Component
.Summary •ep.or . . .Company that Prepared Report: EM 4941 Add 1 Same Title as above plus capped catch

housing replacement Westingnouse Electro-MechanicalCompany that Reviewed Report: Manf.-Cert. by FMD Owners Cert. by W PWR flivision
Where Report is filed or available: Westinahouse Electro-Mechanical. Division

Applicable Codes, And/Or Standards: W '72-E-Specs 952356 Rev. 1. and 677470 Rev. 1

V. Vibration InDut: Not applicable býsed upon paragraph 3.1.5 Seismic of E-Spec- - 677470 Rev. 1.1. Loads considered: a. [XX) Seismic Only***

b." "[-J Hydrodynamic Only - -- -

" C. £ J Vibration from normal operation

d. £ J ,Combi nat --onf-(a), '(b)- Cnd-Tc-)

2. Method of Combining RRS:

[XX Absolute Sum [ 2 SRSS " )

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

other, specify)

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

***Letter.AM-SSD-08

REQUIREMENTS-:



I. -
4.

SSE 5% / 2%

5. Required Acceleration in Each Di'rection:

C I ZPA .1 3 Other

CRDM/Structure

N/A
(speci fy)

OBE S/S = F/B=

SSE S/S .: F/B =

Were fatigue effects considered?

[ ] Yes I x3 No

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

VI. If Oualificatijn byTes&, then Conolete:

1. ] J Sincle Frequency

2.. . Single Axis
S.]. Independent..axis.

] Mul ti-Frequency:

S]"MultizAxis
[ T. In-phase motions

. 'J random
s 2 sine -beat

C ] 1___

3. •Number of Qualifications Tests:

OBE ,SSE Other

(speci fy).
4. Frequency Range:

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

S/S = F/B _ _ _ V_ _

6. Method of Determing Natural Frequenci-es

3 2 Lab Test [ 2 In-Situ Test l .2 Arna

7. TRS enveloping RRS using Multi-Frequency Test"ý,ý."

C J Yes (Attach TRS. &RRS graphs)
• 2[ No

lYSIS'

Damping Corresponding to RRS: OEE 5% / 1%



8. Maximum Input g-level Test:

OBE S/S :_ _ F/B: _

OBE S/S = F/B = V

9. Laboratory Mounting:

A. [ JBolt (No. ,Size )

E' 2 Weld (Length ) • ]

B. Orientation and Fixturing:

10. Functional operability verified:

[ 2 Yes [ 2 No £ 2 Not Applicable

11.. .Test. ResuIts Ancluding. modifY'ca'ion, made.

I=

":"; -•.-" 2,.... -oter tests.perform&d,`(uch d- agýng-or'fragilit.-test, intIuvn..
results):

13.

14.1

Failure Modes (If appropriate -__)

Margins Available: "]"Ihpnut Spectrum - . Fragili ty .

VII. If -Qualification by Analys-is,. then complete:

1. Method of Analysis:

[Xh• Static Analysis C 2 Equivalent Static Analysis

*X ] Dynamic Analysis: 3 2 Time-History - ] Response Spectrum

2. Natural Frequencies in Each Direction (Side/Side, Front/Back,
4.3 5.;9 Vertical):
5.0 6.8 hz

S/S = 5.6 F/B =Samme ;, ý/S V = Above 100 hz

3. Model Type: C x 2 3D C. xeZD I ] iD
... . " " ' "*. '. . . . "...i .. .

. Lx 'F-ite E•"eiment X. Beam

] r2 Ccsad Form Solution C ] Other

Static Analysis - FEASS-6 EM 4531, Rev. 2, Page i Axi-Symmetric

*Letter'AM-SSD-08
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, 4, x] Computer Codes: WECAN

Frequency Ranco and No. of modas considered: o-Rn h- 6, modes (these are

total system modes).[ ] Hand Calculations

5. .I-ethod of Combining Dynamic Responses from Seismic and other
Dynamic Loads:
SX 3 Absolute Sum L 3 SR$S C ] Other:

(specify)

6. Damping: CRDM/Support Structure

OBE 5% SSE 5% / 2% Basis for the damping used: Tests

7. Support Considerations in the model: System SupDorts (actual)

8. Critical Structural Elements:
., .. , • • . . , x;,,, , ' . • . . .••ove ni h Loador Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable• :,>.. -•- .';.-_-- .--. - ,..... ~~~~~~...... . . .... • .. . ... . ,.... ... .. .-.... ; . . .. . . . ... . .o . .: •'

rod travel housing/latch OBE Moment
housing joint canopy 75,000 in-lb 20.9 KSI NA 24.15 KSIweld.

a .. -,um Al.lowabi e DeflectionMax. Critical to Assure Functional Opera-Deflection Location bil ity

NA

9. Failure Modes: NA

10. Margins Available: [ J Input Spectrum [ ] Stress or Deflection

References:

*Letter AM-SSD-08, February 24, 1981, J. S. VanKirk

1. Obermeyer, F. D., "Effective Structural Damping of the KEP L105 ControlRod Drive Mechanism", WCAP-7427, January 1970. (Westinghouse. Proprietary).
2. Obermeyer, F. D., WCAP-7427, Addendum 1 to reference (1) above, December

1970.. (Westinghouse Proprietary).
3. "CRDM Vibration Test Report", Mitsubishi Atomic Power Industries, Inc.,' .-. CD-CRDM-.2:,-I •.(Prelimfna'ry) :Nov.ember.. 1974.: . . . -.

4. "A study of Vibration Characteristics of Control Rod Drive Mechanism of PWR(Part 2)", (Preliminary) Mitsubishi Atomic Power-Industries, Co., December
1974.

5. E-Spec 677470 Rev. 1 EM 4531 Page 212
6. SSDC No. 1.3 Rev. 1, dated 4/2/71 Hot Leg Transients Analyzed.
7. .W '71 ASME Code.



The attached graphsare composite response spectras. That is,

the horizontal spectras take the damping differences between the

CRDM's and their support structure into account. (CRDM's 5% and

structure 1% critical damping for OBE; CRDM's 5% and structure

2% damping for SSE). The spectra's have also been peak broadened

15%. A linear-linear interpolation is used between given points.

Note that the given horizontal spectra envelopes the N-S and E-W

spectras that was transmitted to Westinghouse by the A/E.
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