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] MISSISSIPPI POWER & LIGHT COMPANY
Helping Build Mississippi

EmudaMidds P. O. B OX 164 0, J AC K S O N, MIS SIS SIP E
\July 7, 1981

& 8 (6 5
NUCLEAR PRoOUCTioN DEPARTMENT D

'

#'A / ,j7 [7Mr. Robert L. Tedesco t

g%,,g %
'

8g,Assistant Director of Licensing co
A'eDivision of Licensing

kU.S. Nuclear Regulatory Commission MA s

O 'jgf\\s bWashington, D.C. 20555
&i G/

Dear Mr. Tedesco:

SUBJECT: Grand Gulf Nuclear Station
Units 1 and 2
Docket Nos. 50-416 and 50-417
File 0260/0277/L-860.0/M-001.0
Equipment Qualification for

Seismic and Hydrodynamic
Loads

AECM-81/244

Attached are the Seismic Qualification Revie'w Team Summary Forms
for each of the items requested by telecopy to Bechtel Power Corporation
on July 7, 1981.

Yours t uly,

4

/ L. F. Dale
Manager of Nuclear Services

SHH/JDR:Im
Attachments

cc: Mr. N. L. Stampley
Mr. G. B. Taylor O 3,

Mr. R. B. McGehee l .! *

N.Mr. T. B. Conner
b

Mr. Victor Stello, Jr., Director h (/ p(Office of Inspection & Enforcement
U.S. Nuclear Regulatory Commission

#Washington, D.C. 20555 p

L y st

8107140707 810707
PDR ADOCK 05000416
A PDR

Member Middle South Utilities tiystem
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GRAND GULF SQRT EQUIPMENT LIST

NSSS
;

Item Description Master Parts Vcndcr Location Qualitication availaole
No. List Number

l 1 Recirl. Flow B33-F060 Fisher Controls Drywell, 107' Fisher /A 'Yes
Control Valve SS150

2 RHR Pump E12-C002 Pump-Byron Auxiliary DRF (GE)/TA Yes1 & Motor Jackson motor-GE Building 93'
Il4&C

3 Panel Mounted E12A- K40B GE Control Bldg. SAI/T YesDevice on 166',

II13-P618
! 4 Transfer Tube F11-E015 Sundstrand Cont./ Aux. Sundstrand/A Yesi System Energy System 185'
! 5 Panel Mounted C41A-SO4B GE Containment SAI/T Yes: Device on ll22-P011 185''

6 SLC Pump C41-C001 Union Containment VPF/TA Yes
~

>

185'
! 7 Control Room lil3-P601 GE Control Bldg. SAI/T Yes-
i Panel 166''

8 Ilydraulic Cli-D001 GE Containment Wyle/T Yes
control Unit 135'

. 9 Termination H13-P701 GE Control Bldg. D. M. Rhuble, etc./ Yes'

Cab, P701 166' T
10 SLC System C41-F004 Conax Containment Conax/T YesExplosive Valve 185'4

11 IIcad Strong- F13-E009 GE Containment DRF (GE)/A YesBack Carousel 208'
12 Sample Probe B33-D014 Associated Piping Containment GE/A Yes

& Eng. 125''

13 Nuclear Boiler B21-F041 Dikkers Drywell 157' Wyle/T Yes
~

; SRV
14 RCIC Pump E51-C001 Bingham /Williamette Auxiliary El. ? Yes#

98'
15 RCIC Turbine E51-C002 Terry Auxiliary El. ? Yes

98'
,

I

'.

)

--



GRAND CULF SQRT EQU1PMENT LIST

BOP

Item Description Master Parts Vendor Location Qualification' Available
No. List Number

1 Drywell llead QSM10Y001 W. J. Woolley Co. Containment 1.; Static Yes
184'-6" Dynamic Analysis

2 6.9 KV QlR22S103C-D General Electric Auxiliary Test by Wyle Mult. Yes,

Switchgear 139'-0" freq. 6 Axis
3 Standby Service IP41-PIS-N602A Rosemount Control Test Single Freq. Yes

Water Pressure Bldg. 190'-0" 11g 0 15 6 33 IIz
Indicator Switch

4 SSW Cooling Tawer QSP41B001A Ceramic Cooling D. G. Bldg. Dynamic Analysis Yes
Tower, Inc. 1 31 '-0 "

5 Standby D.G. QlP75A002A DeLaval D. G. Bldg. .namic Analysis Yes
Jacket Water 136'-0"
Standby Pump

6 RHR Solenoid 1E12-SV-F060A Target Rock Corp. Auxiliary Test S Analysis No
Valve 139'-0"

7 SRV Air Accumu- QlB21A004A Buffalo Tank Drywell Equivalent Static Yes
lator 161'-0" Analysis

8 CRD 6" Gate Valve SQ-6-ilBC-GTF-M0- Power /Limitorque Auxiliary Valve-Ted 6 Yes
& Actuator F322-UWY 119'-0" Analysis

Actuator-Test
9 Flexible Pipe Q1B21D030A Metal Bellows Corp. Drywell Static Equivalent Yes

Connection 161'-0"
10 Load Center Motor- QlR20S650n I-T-E Imperial SSWT Basin Test Multi-frequency Yes

Control Centers Switchgear Division 131'-0" Multi-Axis
R-20

11 125 V DC Panel Q1L21P112A Delta Switchboard Auxiliary Test Multi-frequency Yes
Board IDA2 Company Bldg. 119'-0" Multi-Axis

12 Control Room IIVAC N/A American Warming Control Bldg. Static b alysis Yes
System Fire Damper & Ventilating 177'-0"

13 Standby D.G. Gen- 11122P113 DeLaval D.G. Bldg. Test Yes
erator Control 136'-0"
Panel

14 HPCS Service Water QlP41-C002-C Goulds Service Water Dynamic Analysis Yes
Pump Pump IIouse

80'-153'

s

4
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CRAND GULF SQRT EQUIPMENT-LIST

BOP'

Item Description Master Parts Vendor- Location Qualification. Available-
No. List Number

15 Fan-40 MW QSZ51D002A Buffalo Forge Co. Control Bldg. Static Analysis -Yes
133'-0"

16 Polar Crane ,Q1F13E001 Harnischfeger Containment Dynamic Response Yes
Corp. 238'-0" Static Analysis

0 to 30 Hz
17 ASCO Solenoid Q1Z77-F002A ASCO Control Bldg. Test Yes

Valves 1111-0"
18 Damper Q1Z77-F001A Pacific Air Cotcsol Bldg. Static Analysis Yes

111'-0";

f
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Qualification Summary of Equipment MPL: 833-F060*

I. Plant Name: Grand Gul f Type:

'

1. Utility: Mississippi Power & Light PWR

2. NSSS: GE 3. A/E: Bechtel BWR-6 Mark III
,

II. Component Name Recirculation Flow Control Valva

1. Scope: [X] NSSS [ ] BOP

2. Model Number: ss 150 Quantity: 7

3. Yv.ndor: Fisher Controls

4. If the component is a cabinet or panel, ncme and model No. of the
devices included: , N/a

,

5. Physical Description a. Appearance Stralaht throuah ball-tvoe valve

b. Dimensions 72" long x 94" high

c. Weight approx.16,000 lbs. (wet)

6. Location: Building: Drywell

Elevation: 107'

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

~ )(] Welded in pipina

8. a. System in which located: Recirculation System

b. Functional Description: Controls Recirculation Flow

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

[] Both [X) Neither
.

9. Pertinent Reference Design Specifications: 21A3872, Rev 6

.

12/80
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MPL: 833-F060*

*

-2-
.

III. Is Equipment Available for Inspection in the Plant: [X3 Yes [] No*

IV. Equipment Qualification Method:

[ ] Test [ $ Analysis [ ] Cont >ination of Test.

and Analysis

Qualification Report *: Design Report for 24 inch SS-150 Ball Valve

(No. , Title and Date) TR-2608-1, Desic[n_R,e, port , Janua,ry 1978

Comany that Prepared Report: Fisher Controls

Co@any that Reviewed Report:,_G,e,n,e r,a,l_E,1,e,c,t r,i,c______

V. Vibration Input:

1. Loads considered: a. [ ] Seismic only

b. [ ] Hydrodynamic only

c. [X] Cont >ination of (a) and (b)

2. Method of Cont >ining RRS: [ ] Absolute Sum [x]SRSS [] -

3. Required Response Spectra (attach the graphs):,_ N/A

4. Da@ing Corresponding to RRS: OBE - SSE -

[X] Other kc[ify]
' ' P'

( 5. Required Acceleration in Each Direction: [ ] ZPA 1 8.2)(it

| OBE S/S = F/B = V=
| SSE S/S =_ _ y g F/B = y _ p,, V = Ela

-

6. Were fatigJe effects or other vibration loads considered?

[X3 Yes [ ] No

If yes, describe loads considered and how they were treated in overall
qualification program: Fatigue effects of constant " dither" were

considered in design and materials and stresses were selected for

40-year life of components.|

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

* NOTE: If more than one report coglete itens IV thrv VII for each report,

12/80

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



~

.
. .

833-F050
_3 MPL:,

_

.

VI. If Qualification by Test then Lt7plete*: N/A,

| random
1. [ ] Single Frequency [ ] Multi-Frequency: [ sine beat
2. [ ] Single Axis [ ] Multi-Axis - - ~ ~ ~ - - - - - -

.

3. No. of Qualification Tests: OBE SSE Other
-- - ---

Isi>eclTJ)
*'

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

S/S =
__

F/B = V=
__ _

6. Method of Determ ning Natural Frequencies

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

7. TRS enveloping RRS using Multi-Frequency Test [ 3 Yes (Attach TRS & R25 graphs:
[ ] No

8. Input g-level Test: OBE S/S = F/B = V=

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

9. Laboratory Mounting:

1. [ 3 Eolt (No. Size _ __ ) [ ] Weld (Length _ ) [].
_

- - 10. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable
,

'

11. Test Results including modifications made:
.

_ --

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

'

----__ - - - - -

_ ___ -_ __- _

*Not e: If qualification by a cont >ination of test and analysis also co@lete
Item VII.

'

.

12/80
-
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4 6/L: B33-F060-

'

VII. If Qualification by Analysis, then complete:
,

1. Method of Analysis:

[X] Static Analysis [ ] Equivalent Static Analysis

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

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

S/S . > 60 Hz F/B - :: 60 Hz V= r 60 Hz
........... ..... - ~.... - .... - . - - - - - - - - - -

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

[ ] Finite Element [X] Beam [ ] Closed Form Solution

4. [ ] Co@ uter Codes:, _ , _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Frequency Range and No. of mdes considered: _ _ _ _ _ _ _ _ _ _ _ ,

[X] Hand Calculations

5. Method of Cortining Dynamic Responses: [ ] Absciute Sum [ ] SRSS
[ ] Other: _ _ _ _ , ' _ _ _Not applicable

6. Da@ing: OBE_ _ _ _ SSE,, _ Basis for the da@ing used:
-

_ , ,

7. Support Considerations in the mdel: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

6 's(V),9 's(H)* 66.5 ksi 81.0 ksij Housing to Body Studs 9 9

1
l Maxirum Allowtble Deflection

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

|

Operability not required.

Actual required accelerations (New Load Analysis) are much lower.
*

.

12/80

.
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Qualification Sumary of Er"'ipment MPL: E120002

I. Plant Name: Grand Gul f Type:

'

1. Utility: Mississippi Power & Light PWD.

2. NSSS: GE 3. A/E: Bechtel BWR-E Mark III

!!. Component New RHR Puno/ Motor

1. Scope: [ X] NSSS30DX-20CKXH (Pu]mp)f BOP

2. Model Nunber: 5K6339xC186A (Motor) Quantity: 3

3. Vendor: Byron Jackson, GE Motor Plant

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

.

5. Physical Description a. Appearance Vertical deep well ouno with motor

b. Dimensions Dia:59.38"(including nozzles): Length: 443" (includes motor)

c. Weight 38,500 flooded, with motor

6. Location: Building: Auxiliary Buildina

Elevation: 93'-0"

7. Field Mounting Conditions [X] Bolt (No. 24 , Size 2" )

, ,
[ ] Weld (Length )
[J'

|
Residual Heat Removal (RHR)8. a. System in which located:

|
This puno/ rotor orovides pressurized water

b. Functional Description: fo- ECCS system functions and shutdown coolinc
:

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

[X] Both [] Neither

|
S. Pertinent Reference Design Specifications: GE Soec. *21A3504AE.

l . & GE Spec. d21A3504
| .

12/80
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MPL: F12C002
.

-2- ,

!

!

!!!. Is Equipment Available for inspection in the Plant: [ X] i, r] ho

IV. Equipment Qualification Method:

. [ ] Test [ ] Analysis [X3 Cortination of Test **
and Analysis

Qualification Report *: RHR/ Pump & fiotor Operab:lity Assurance Analysis

(No. , Title and Date) DRF *E12-53
,

Corpany that Prepared Repo.rtL,E][ERAL EL,ECTRIC____G
, , , _ , ,

_ jiERAL EL,ECTRI,C_ _ _ _ _ _GECorpany that Reviewed Report:
, _ , , ,

V. Vibration Input:

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

b. [ ] Hydroclynamic only

c. [ ] Cortination of (a) and (b) RSS not conbined since
seisnic was only signi

2. Method of Cortining RRS: [ ] Absolute Sum [ ] SRSS [X] ficant load actina.
7 5Uiir ipeliYy) "

3. Required Response Spectra (attach the graphs): Attached
,___

_

4. Darping Corresponding to RRS: OBE SSE 0.03
, _ _ _ ,

Repuired Accele [ ] ZPA , [X] Other *
*p,E8 terns 8Malggc{ation ip Each Direct}on:waW"n8Pudd? E8fe98{6 $3Nche8 E8NN1Tues. (sMITTj)-Ec

DBE S/S = F/B = V=
~

SSE S /S ='----~~ ~ F/B = ~ - ~ ~ ~ ~ -- V=--~~

6. Were fatig;e effects or oth?* vibration loads considered?

[X] Yes [ ] No
If yes, describe loads considered and how they were treated in overall

and is not af fected by hTgY,s_le su,o,t,0,r_,i,s,lo,c,a, tad _ outside ,thr,eff, tty buildingqualification program: Thi pumoLm
cyc poression pool hydrodynamic loads. The

number of stress cycles produced by seismic loading _ results in an ASME Code

at pump stress concentrations. } Vibration disclaceMents from omo,ppfffuion area'iWrFaT1Eg'TrFsY aTlWaE T'tYaTYs~IIigher than all peak stresses expected
mcasureTTo'WWsTWaFFyFauTTTn'sT1tute Standards; therefore , high cycle

.

vibration stresses are low and wouls not lead to pump failure.
* NOTE: If more than one report conplete items 1Y thru VII for each report.

Test refered to vendor performance ano operability testing as 12/80**

described in Qualification Summary paragraph 6.

.

_ _ _ . _ _ _ _ _ _
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3 MPL: E12C002 .

.

VI. If Qualification by Test, then Com;1ete*: tyA

[] random
.

1. [ ] Single Frequency [ ] Multi-Frequency: sine beat
' " - - - - - - - - - - - - -

2. [ ) Single Axis [ ] Malti-Axis
.

3. No. of Qualification Tests: OBE- . _ _ _ SSE.. _ - Other
._.

4. Frequeny Range:

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

S/S = F/B =
_

V =_
_

_

6. Method of Deterr.ining Natural Frequencies

[ ] Lab Test [ ] In-Situ Test [ ] Analysis
4

7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RR5 graph 1'
[ ] No

8. Input g-level Test: OBE S/S = F/B = V=

SSE S/S = F/B =__ V = __-

9. Laboratory Mounting:

1. [ ] Bolt (No. Size ) [ ] Weld (Length ) [ 3,,,
_

10. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable-

11. Test Results including modifications inade:"

12. bthertest rforced (such as aging or fragility test, including results):

'

__

_.----

-~

__

__

If qualification by a contination of test and ardlysis also co@1ete* Note:
Item VII.

'

.

%g

'12/80
-
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-4 MPL: E12C002
-

.

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

[X ] Dynamic Analysis: [ ] Tim-History [X] Response Spectrum'

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

.

S/S = 18 Hz F/B = 18.3 Hz V=_g,gg_,_

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

[ )] Finite Elemnt [ ] Beam [ ] Closed Form Solution

4. [ XJ Co puter Codes: SAP 4G06. FLTFG01

Frequency Range and No. of redes considered: 1 Hz to 160 Hz (30 rodes)

[x 3 Hand Calculations

[ ] Abschte Sun [ ] 59.55Method of Co: tining Dynamic Responses:5.

n S $re! !
'

einbi modescombinedNS.withclosalS Ts-ec Gp

modes combined accord 1no to Reo. Guide 1'92'v soaced
6. Darping: DBE SSE e Basis for the danping used: 384HA137

Bolt xible foundation. Calculatr 'Support Considerations in the rodel:jg_o,ed on fgfou engwun g g i_
-

7.
Infinite element model.

D. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

1. Suction Barrel Shell P +S+N+SSE 10,953 21,000
3

2. Discharge Hd. Shell P +S+N G +5SE 32,465 34,650
3 g

Maxirum Allowable Deflection
B. Max. Critical to Assure Functional Opera-

.

Deflection Location bility

Calculated Allowable 1. Avoid contact between rotor / stator .
9 Ac eration at

H g H 9

4.647x10-3 9.0x10-3 Relative displace- 2. Avoid contact to prevent galling.~

-

trent between shaf t
a throttle bushing ,

'

4.296x10-3 30x10-3 Relative disolace- 3. Avoid contact to prevent seal damage.
ment between shaft
& mechanical seal 12/80

.

. _ _ - , . _ _ _ . _
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Ovalification sumary of Equipment,

I. Plant Name: GRAND GULF g
1. Utility: MISSISSIPPI POWER & LIGHT pg

2. MS$5: GE 3. A/E: BECHTEL SR 6 Mk III
.

I I. Component Name Control Room Panels
_

1. Scope: [x] M555 [] BOP
2. Model Number: H13-P618; P629; P632:P655 Quantity: 1 each

3. Vendor: General Electric Co.

4. If the component is a cabinet or panel, name and model No. of 'the
devices included: See attached device list

5. Physical Description a. Appearance Vertical / Bench Boards

b. Dimensions See device list

c. Weight NA
_

6. Location: Building: Control

Elevation: See device lists.
_

7. Field Mounting Conditions [x] Solt (No. * , $12e 5/8" )

{ ] Weld (Length )

* on 6" centers
8. a. System in which located: See attached device list

b. Functional Description: See- attached riovice list.

c. Is the equipment required for [ ] Not Standby [] Cold Shutdown

A[X] Both [] Neither
9. Pertinent Reference Design Specifications: See reference 4.3.4.

:

A H13-P629
12/80

1

3-22
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_ _ _ _ _

b, *.

). -2-

' III. Is Equipment Available for Inspection in the Plant: [X] Yes [] No

!Y. Equipment Qualification Method:

[ X.liest [ 3 Analysis [ ) Combination of Test
and Analysis

Qualification Report *: Seismic Test Report H13-P618

See Reference 4.3.1
..

(No.,TitleandDate)

Compay that Prepared Report: General Electric Co.
_.

Compay that Reviewed Report: ugeral Electric Co.

Y. Vibration input:

1. Loads considered: a.[*3 Seismic only b.[ 3Hydrodynami,c only c.[ 3 Explosive oni

_
d.[ 33ther (Specify) e.[ 3 Combination of

f. Method of Combining RRS: [ ] Absolute Sum [ ]SRSS [] -

. (other, specify)
_ 2. Required Response Spectra (attach the graphs): See Section 2

3. ' Damping Corresponding to RRS: OBE 3% SSE 3%

4. Required Acceleration in Each Direction: [X]ZPA [ 30ther
(speci fy)

OBE S/S.= .254 F/8 = .254 Y= .120
SSE S/S.= .507 F/B = .507 Y= .239

5. Is long-term vibration load effects considered [ ]Yes [X]No

* Note: These panels are compared to a similar tested cofrentes H13-P618 panel
and the test results are extended to them by the methodology described
in the text.

12/80
3-23
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VI. If Qualification by Test, then Complete:

randem
1. [ ] Single Frequeng D 3 Multi-Frequen g: sine beat

In and out-of-chase
2. [ ] Single Axis D 3 Multi-Axis

'

.. 3. No. of Qualification Testsi OBE 5 $$E 1 Other

4. Frequency Range: 1-33 Hz

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

S/S = 19 F/8 = 27.4 Y= 33

6. Method of Determining Natural Frequencies

[X] Lab Test [ ] Insitu Test [ ] Analysis
t

| 7.' TRS enveloping RRS using Multi-Frequency Test [X] Yes (Attach TRS & RRS graph
; E 3 No (see section 2-)

8. Input g-level Test: OBE S/S = 1.0 F/8 = 1.0 y = 1. 0

SSE S/S = 1.5 F/3 = 1.5 Y = 1. 5

' 9. Laboratory Mounting: (All mounting holes used)

1. [<] Bolt (No. Size 5/8 ) [ ] Wald (Length ) [y] clamos.

10. Functional operability verified: [X]Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: The tested canel maintained

its structural integrity and the devices performed their Class 1E function.

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

Fragility test results were apolied as noted on the device lists tn

establish seismic capability of certain devices.
,

>

4

3-24
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VII. If Qualification by Analysis or by the Combination of Test and Analysis, then,

| Coeolete:

: 1. Descrfpition of Test including Results: NA,

|

2. Method of Analysis:

[ ] Static Analysis [ ] Equipment Static Analysis

; [ ] Dyne.mic Analysis: [ ] Time-History-

| [ ] Response Spectrum

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

S/S = F/B = V=,

4. Method of Determining Natural Frequencies -

[ 3 Lab test [ ]Insitu Test [ 3 Analysis
-

5. Model Type: [ ] 3D [ 3 2D [ ] ID
[ ] Finit Element [ ] Beam [ ] Closed Fonn Solution

6. [ ] Computer Codes:

Frequency Range and No. of modes considered:

[ ] Hand Calculations

7. Method of Combining Dyaamic Responses: [ ] Absolute Sum [ ] SRSS
[ 30ther:

(specify)

8. Damping: OBE Basis for the damping used:
SSE

9. Support Considerations in the model:

10. Critical Structural Elements:

Governing Load
or Response Seismic Total StressA. Identification Location Combination Stress Stress Allowable

Maximum Allowable DeflectionB. Max. Critical to Assure Functional Oper-Deflection location ability

3-25 12/80
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Section 2
r

2.0 REQUIRED RESPONSE SPECTRA (RRS) AND TEST RESPONSE SPECTRA (TRS)

2.1 HORIZONTAL MODE

,

Figure 1 gives the relationship between the Grand Gulf horizontal
(longitudinal and lateral) required respense spectrum and the test
response spectrum.

2.2 VERTICAL MODE

Figure 2 gives the relationship between the Grand Gulf vertical
required response spectrum and the test response spectrum.

.

NOTE: 1. The RRS as shown are fer the control room upper
floor at the 189' level (see Reference 4.3.5).
They envelop the RRS of all control room panel
locations, i.e., the 189' and 166' levels of the
control building.

2. The TRS as shown is the lowest for all tests
conducted on the control room panels (see Reference
4 3.1).

.

2-1
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SEISMIC QUALIFICATION REEVALUATION

72 INCH WIDE CONTRL. ROOM PANEL CLASS 1E EQUIPMENT

Panel HPL Ref: H13-P618 System: Div. 2 MIR Relay VB
Location, Elevation: Central Floor,166' Panel Dimensions: 72" X 90" X 36"

| CURRENT SEISMIC | |

! CAPABILITY / | HAXIMUM EXPECTED i
i MALFUNCTION LIMIT | PEAK ACCELERATION i

EQUIPMENT | | |
MPL NO. DESCRIP' ION IDENTIFICATION i f-b s-s v | f-b s-s v i REMARKS

E12A-K117 i Relay i 164C5258P002 | 4 3 | 1.5 | 3.3 i 1.7 1 0.3 |i

- K114B | | | | | | | | |
E12A-K112BC | Relay i 164C5258P004 1 4 1 3 ! 1.5 1 3.3 I 1.7 1 0.3 i
E12A-K22 | Relay | 159C4251P001 | 3.2 i 2 | 2.8 ! 1.8 | 1.2 | 0.3 |

E12A-K116 i Relay i 164CS257P010 | 17 | 17 | 4.6 | 1.9 i 1.2 i 0.3 i See Note 3.1.3
E12A-K40B i Relay | 164C5258P004 1 4 | 3 i 1.5 | 3.3 1 1.7 | 0.3 i
K41BC | | | | | i l i i
K45 I i i i | | | | i

i' K46 thru K49 | | | | | | | | i
E! E12A-K52 i Relay | 164CS258P001 | 4 | 3 i 1.5 | 1.8 | 1.2 i 0.3 |

K53 | | | 1 i | | | i
E12A-K1138 i Relay | 164C5258P002 l 4 i 3 i 1.5 i 3.3 | 1.7 i 0.3 1

K125B | | | | | | | ! !
-

K126B | | | | | ! ! | |
-

- K127B | | | | | | | | |.

K128 i | | | | | | | 1
-

K120BC | | | | | | | | |
-

K129B | | | | | | | | !
-

K131 i | | | | ! | | |
-

K132 | | 1 | i i i i !
-

K130B | | | | | | | | |
-

|

s . #
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Qualification Sumnary of Equipment MPL: F11-E015*

I. Plant Name: Grand Gul f Typel
'

l. Utility: Mississippi Power & Light PWR

2. NSSS: GE 3. A/E: Bechtel BWR-6 Mark III
__,

.

Horizontal Fuel Transfer SystemII. Component Name

1. Scope: [X] NSSS [ ] BOP

2. Model Nunber: GE-794E945 Quantity: 1

3. Vendor: Sundstrand Energy Systems

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

Horikontal tube extending between the cont'ainmentPhysical Description5. a. ppaarance n,,3 m,a .am g;g,3,g
carrage, upenders, a drife unit, and isolating mechanism.

"gg, d t' am

b. Dimensions Diameter = 35". Approx. lenath = 35R"

c. Weight Approx. 30.000 lbs.

6. Location: Building: Between Containment and Auxiliary Buildings

. Elevation: 185 Ft. 4 In.

7. Field Mounting Conditions [ ] Bolt (No. . Size _ )
) ] Weld (Length ) Continuous
X] Clamps and Hinges~~

,

Fuel Service Equipment
8. a. System in which located:

The tube provides underwater access between the containment pool and
,

b. Functional Description: the storaqe pool for the trans fer of fuel .

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

[] Both [X] Neither
.

~

9. Pertinent Reference Design Specifications: 22A4614 Rev. O and

21A3560 Rev. 4
.

12/80
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MPL: F11-E015
.

2
.

III. Is Equipment Available for Inspection in the Plant: [X] Yes [] No
*

IV. Eg gment,g ag fgaty n,Me g :

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

Qualification Report *: VPF 5520-37-2
-

Trgg iz6KtaT TuET'TraRsTir Spitirn t6Mtainment Closure
(No. , Title and Date) Structural Analysis _ Dated 1/3/78

,

Company that Prepared Report: Sundstrand Enercy, Systems

Corpany that Reviewed Repcrt:,ge n e ra l ,El ec t ri c,,,,,,,,,,,,,,,

V. Vibration Input:

1. Loads considered: a. [ ] Seismic only

b. [ ] Hydrodynamic only
.

c. [X] Combination of (a) and (b)
2. Method of Corbining RRS: [ ] Absolute Sum [ ] SRSS [X]Both SRSS & ABS.

1515ii! ipicifi]~-
3. Required Response Spectra (attach the graphs): Attachments 1 and 2

4. Damping Corresponding to RRS: OBE 2% SSE 3%

5. Required Acceleration in Each Dircction: [X]ZPA [ ] Other
(ipeiiTj]~~-

OBE Horizontal = 0.56a ABS. V = 0.31g ABS
SSE Ho ri zoquJ._=,JLJjia. N Y " 0,,4o ABS

__

6. Were fatipe effects or other vibration loads considered?

[ ] Yes EX] No
l

If yes, describe loads considered and how thgy were treated in overall
qualification program:

l .. ................ . __ -.... ____ ------..._--

.

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

* NOTE: If more than one report conplete itens IV thru VII for each report.,

! ** VPF 5520-37-2 is a Qualification Report for the Containment
12/B0Penetrdtion Closure. It is the only essential componer,t within the tne Horizontal

Fuel Transfer System. Other components within the system have dynamic analyses
But, as they are not essential, they will not be included in this summary.

!
,

! .

i
|



_ . _ _ _ _ _.

,

~

3 MPL: Fil-E015- .-

.

.

VI. If Qualification by Test, then Complete *: N/A
[ ] random

1. [ ] Single Frequeny [ ] Mu*ti-Frequeng: sine beat i

2. [ ] Single Axis [ ] Multi-Axis |
- - - - ~ ~ ~ ~ - - - ~ ~

'

3. No. of Qualification Tests: OBE SSE Other
------ . _ . - - - - - _ .

4. Frequenn Range:
_ _

,
__

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

S/S = F/B = V=

6. Method of Determining Natural Frequencies
'

[ ] Lab Test [ ] In-G*u Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequeng Test [ ] Yes (Attach TRS & RRS graphs)
[ ] No

8. Input g-level Test: OBE S/S = _ F/B =,_ V=
,

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

9. Laboratory Mounting:

Size, ) [ ] Weld (Length ) []1. [ ] Bolt (No. ,
_

10. Functional operability verified: [ ] Yes [ 3 No [ ] Not Applicable-

- 11. Test Results including modifications made:

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

-_ _. - --

. . -

_

-

--
_ _______

.._

* Note: If qualification by a cosination of test and analysis also conplete
Item VII.

.'

12/80 '
.
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-4- MPL: Fil-E015.
~

.

' VII. If Qualification by Analysis, then complete:
,

1. Method of Analysis:

[ ] Static Analysis [X] Equivalent Static Analysis
,

'
[ ] Dynamic Analysis: [ ] Time. History [ 3 Response Spectrum

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

S/S ,,y,1gg,tig,,,,,,,,, F/B _ m g3 x _ _ V __7m n,

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

[ ] Finite Element [ ] Beam [X] Closed Form Solution

4. [ ] Co@ uter Codes:_____,,_____,_____,______

Frequency Range and No. of modes considered: One

[X] Hand Calculations

5. Method of Cont >ining Dynamic Responses: [ ] Absolute Sum [X] SRSS
[ ] Other: .......... . . . _

6. Daging: OBE____ SSE,3 J,, Basis for the daging used:g_gg4

7. Support Considerations in the model:J,hqq3RListiaRestittasu.a.t_. ...
closure flange.

8. Critical Structural Elements: Fixed Hinge, Movable Hinge, and Clamp.

Governing Load
or Response Seismic Total Stress

A .* Identification Location Combination Stress Stress Allowable
Fixed Hinge On Door frame DL+SSE+P+SRV 18671 psi 19700 psi

Movable Hinge On Door DL+SSE+P+SRV 19645 psi 19700 psi
Clamp Outside Edge Pressure 14522 psi 19700 psi

of Door (loss of one clamNaxinum Allowable Deflection
B. Max. Critical to Assure Functional Opera-

.

Deflection Location bility

| * These calculations are from the Standard Plant Analysis. Plar.t Specific
| Analysis requirements are considerably less. Therefore, a larger margin

.- then shown does in fact exsist.

|

| .-
-

r

12/80
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Qualification sumary of Ecutoment
.

1. Plant Name: GPAND G'JLF g
1. Utility: MISSISSIPPI POWER & LIGHT F66t

2. MS$$: GE 3. A/E:_ BECHTEL 3nst 5 "K III

!!. Conconent Name 48" Wide Panels

1. Scope: [x]M555 [ ] BOP
H22-P001;P005;P010;P011;P015;

2. Model Number:P021;P024: P025:P026:P0al:P002 Quantity:_ 1 each

3. Vendor: General Electric Co.

4. If the component is a cabinet or panel, narne and model No. of the
devices included: See Attached Device Lists

5. Physical Description a. Appearance Open Rack '.
,

b. Dimensions _ 48" X 84" X 30"

c. Weight NA

P001 P021,P024 P 'l l
C. Location: Building: Containment ev,-ant Auxiliarv A Aux il i a rv ' C'o"7irainme

Elevation: 136' 93 In3' 1S 's"

7. Field Mounting Conditions [ l Bolt (No. , Size )~

Weld (Length 2-3")x

8. a. System in whicn located: See Atctached Device Lists
_

b. Functional Description: Ir;tru ent Succort

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

A (/) Both [] Neither
9. Partinenc Reference Design Specifications * See reference 8.,

A
H22-P005

12/80
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<s. 2-

!!!. _Is Equipment Available for Inspection in the Plant: [X3 Yes [ 3 No'

IV. {quipment Qualification Method:

[x} Test [ 3 Analysis [ ) Combination of Test
and Analysis

Qualification Report *: Cofrentes Sesmic Test nerort

(No., Title and Date) See Reference 1 .

Compay that Prepared Report: General Electric

Comparty that Reviewed Report: General Electric

V. Vibration input:

1. Loads considered: a.[ 3 Seismic only b.[ 34ydrodynamic only c.[ 3 Explosive on'

d.[ 30ther (Specify) e.[x] Combination of a&b

f. Method of Combining RRS: [ 3 Absolute Sum [x3SRSS [] -

(other, specify)

2. Required Response Spectra (sttach the graphs): See Section 2

3. ' Damping Corresponding to RRS: OBE 4% SSE 4%

At equiprent
4. Required Acceleration in Each Direction: [ ] IPA [x 30ther inc ation

(spectfy)
OBE S/S = NA F/B = NA Y= NA

SSE S/S = 5** F/8 = 7" Y = 1.s**

5. Is long-term vibration load effects considered [ 3Yes [x3No

* Note: These Grand Gulf panels are similar s ee text) to the Cofrentes
H22-P005 panel that was tested to IEEE 344-1975. The results of
this test are extended to these Grand Gulf panels.

** Note: Envelopes the maximum required accelerations at any equipment
j location on the panel.
|

|
|
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VI. If Qualification by Test, then Corplete: "

/) random1. [ ] $1ngle Frequency [ G hiti-Frequency: sine beat
Ir. and Out-of-Phase

2. [ ] Single Axis [X 3 Multi-Axis

3. No. of Qualification Tests: OBE 5 SSE 1 pther

1-60 Hz4. Frequency Range:

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

14 ;*/8 15.5/43 y= 53S/S =

6. Method of Determining Natural Frequencies
'

[x 3 Lab Test [ ] Insitu Test [ ] Analysis

X Yes (Attach TRS & RRS grap!7 .' TRS enveloping RR$ using Multi-Frequency Test
NO (See Section 2)

8. Input g-level Test: OBE S/S =. 1.0 F/8 = 1.0 Y= 1.0

SSE S/S = 1.5 F/B = 1.5 Y= 1.5

9. Laboratory Mounting: (All mounting holes used)

1. [x] Bolt (No. Size 5/8" ) [ ] Weld (Length ) [X3 clamps
.

10. Functional operability verified: [X3 Yes [ ] No [ ] Not Applicable
The tested panel raintained its11. Test Results including modifications made:

structural integrity and the nounted devices maintained their Clase IE
function.

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

Fracility test results were annlied as notad on the dovice tie +( +n

establish seismic capability.

12/80
1
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VII. If Qualification by Analysis or by the Combination of Test and Analysis, then
.

Complete: )

1. Descripitton of Test including Results: N/A

.

2. Method of Analysis:

[ ] Static Analysis [ ] Equipment Static Analysis

[ ] Dynamic Analysis: [ ] Tf me-History

[ ] Response Spectrum

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

5/5 = F/B = V=
,

4. Method of Determining Natural Frequencies

[ JLab. test [ ]Insitu Test [ 3 Analysis

5. Model Type: [ ] 3D [ ] 2D [ ] ID
[ ] Finit Element [ ] Beam [ ] Closed Form Solution

6. [ ] Computer Codes:

Frequency R nge and No. of modes considered:

[ ] Hand Calculations
i
' 7. Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS

[ 30ther:
(speci fy)

8. Damping: OBE Basis for the damping used:
SSE

9. Support Considerations in the model:

10. Critical structural Elements:

| Governing Load
| or Response Seismic Total Stress

A. Identification Location combination Stress Stress Allowable

Maxiemm Allowable Deflection
B. Max. Critical to Assure Functional Oper-

Deflection Location ability

3-41
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Section 2

2.0 REQUIRED RESPONSE SPECTRA AND TEST RESPONSE SPECTRA

2.1 HORIZONTAL MODE

Figure 1 gives the relationship between the Grand Gulf horizontal
(longitudinal and lateral) required response spectrum and the test
response spectrum.

2.2 VERTICAL MODE
9

Figure 2 gives the relationship between the Grand Gulf vertical
required response spectrts and the test response spectrtn.

.
,

-

**
-

.*, ,

. . .
'

NCflE: 1. The RRS as s,h8wri pre compoiites of the worst
combination of seism'1(and. hydrodynamic loads in
the containment (see reference 4), and as such they
envelop the RRS's of the actual local panel
locations, i.e., the 136' level of the containmentbuilding and the 93',103' and 119' levels of the
auxiliary building.

2. 'Ihe TRS as shown is the lowest for all tests on the
Cofrentes panels (see reference 1).

.

|

|
|

| 2-1
I



j Jgb7/ !.s.

f E;
4 /

gh
,

-

/

_g-

-/ - p - -

G ,ss'
~ ~

~ o,

/[/ -

/
.

,

#

#* / Ip ,

'f *
.-

''

.C
'

, .\ . , -

, .

'
- *s ,.

,

'
5

, _

"
g

' \ - *Os

Ot ',a \
, ,p

'

y

W G' // rs
,

I-

3

4r- -
_

m. 4 - - .

.
. .

,

'''
. . X ' > ~.'C.

;g g m e.h
~ ~

'

1A e.g/ / , p
. //Jy-:.

'
- -

, y ''f- g 'f
,-v e ,.L , . x/f7.*- -'/ .e

.- / y;- 7 ,-
s -

g-ey
'u / /- I- {t / .

. g?-N, -
~

s ,e
s- / ,) , -

'

'~'S f ,' .

.

-u/ / / . . ,
. ,,

* y s. v , e.
,

'
\ d.

*
-

i . . , .p

--
_

+,.
,

'
s

-

,
,

t



.

H:E !E 'n"muU '.if.".i. 46 7323

,, . . . . . . .

9.5 I I "

n ._ .

j. _
._ __ .}

..[[ Il
[l!!!'

. i.. '

[ h
'

I
'

!
llll I

- h._ _.___. --_... _ f I I I
. I l llP ..

' '
,

'

. th l l ! !!!dj _.
Li I L__

_.

. .I __
__... _

i || le
1

.J _.___ rig 2 crand cuir containment
.._ .- _ _. . - - _

i..|...

7.

/ ~.b. I' /
,.

'! b
. _ .

_GETRS(Cofrentespnel)6_. ._. _._ Vertical RRS and TRS (Ref. 4) _.___ _._ .._ .

A f,,i |hl|

.

.. }...
j j g

g ,,,,a . , . .. ._ ___-..

."9 ! | |b

: 1

5. _ _.__-._.. .. f. .|hh || ! I d*
_LvA

, ,

j
| | .

p. ; . ,, ..

. ! j . . i p / -

4 i ss

4 ____ ._ . __ 4 . } .

.7 _._ ___._. . . .-. _ / .__ _ _._ . q__ .q.. j ..'

_ . | ;I
_ / i . _ \. (.

f

3__ - S .

||!
_. _ . _

)f f |
- - -

rc
|

| I |
. i, it d .

...|.
; .

" '
.

'i2 j

['!- ' - i
'!

!
- -

|

'

. . i
- - -

| 1 | | bi -

/
;

.
'

! I I
.

;J|!,, o ..!' . . - .2.
l '- ! 1 14 A.-. 4..l.2.. . .

.. . . . .r- ; /

- - - | |
. N"llI | 11

_.

. g-- | ; . / |o
i;,

_ . t n -f .

1 i : _ ._ .___ ....._ ._ _ J
I

i .. . i

. 1 .,-
..._ ._ ) i <

' > ,

j N . | |
. .

. _ __ | I ; s i3 _ _ _ . _ . | .- ,

d.. .. ___. _ L 3 ./
. \ .

1
,, / , s i , .: _ . . _ . _

'

s I / | l j
'o ! h4.

: / '
! \ _ u ,

I i . _ .. J / _. .. _.\ _
. [ U !

..

..

in _ __ _ __ _ | | | '
._ - .

. _ } . /
. __ _._.. ._\ ._ .! hl3.7 _ . _

i ..I ! Y
i

. ;
. _ _ _ _._

\ l I i |JL;It

*
, q j q j ); ;6 __ _... _ . .., . ; __. ___.. , j _ j _. _.

-
,. .-. 4 . ; j,

_ < l . !
._. || ! ! I h

'
I.s. _ -

}[;_
5 i :.

/ Grand Gulf RRS T *

i i }i
,

4 h._ . ._L _
l / 3 Damping j__..

__..|_.
Q|

,

q Jj,fhj _ __

_r_7
_ .. ;,

|
l

]e__ [ %gp.
. i : -

,
i .

.. _ [. _ _
. !3. t

Q
,y _ . . y :+ _ ._- .

.,
.

| i 4f.i -
,

'

| l i fbl.,
. _. .._.. _.

7 ,

_ha.. . ._.. ..! [ . _ | | .

I

- -

[

. j . . !,

I ;: O- - _

! -n, i s ;
q

| j b
,

i
, ;

- - - -

1 I H L M cl 1 4
, a

i 11 I i W i t i | f.i. .

. . . . . . . .. . . . . . . . . . . . . . . ..I 2 .3 4 .5 .6 . 7 .R .9 1 2 3 4 5 6 7 8 9 10 20 3a 40 50 60 .JD 80 '0100

FREQUENCY (HZ)



.-

SEISMIC QUALIFICATION RJEVALUATION

48 INCH WIDE LOCAL PANEL CLASS 1E EQUIPMENT

anel MPL Ref: H22-P011 System: Standby Liquid Control
ocation, Elevation: Containment, 184'6" Panel Dimension: 48" X 84" X 30",

SEISMIC | 1 | | | |
EVALUATION | EQUIPMENT i DESCRIPTION | IDENTIFICATION | EC | SEISMIC CAPABILITY | REMARKS

| MPL NO. | | | | f-b s-s v !
| C41A-S03A | Switch | 145C3040P004 |M | 7.5 | 10 |4 | See Note 3.1.1.0 NATURAL
|- S03B ! ! l ! ! | |FREQUENCIES
[ C41A-S04A | Switch | 145C3040P002 iM | 7.5 | 10 |4 | See Note 3.1.1

-b: 15.5 /43 |- SO4B | i ! ! | | |
.-s: 14 |
: 53 |,

|

|

* 0 MINIMUM CLASS |.

IE EQUIPMENT |
REQUIRED |w

E SEISMIC |"
: CAPABILITY |

|
' b: 7 |
-

i .-3: 5 |
: 1.8

.

'T

4 b

_____ ___ _ _. _ ._ _ _ _ _
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3.

Qualification Sumary of Equipment MPL: C41-C001
4

I. Plant Nme: Grand Gulf 1 & 2 Jype:

1. Utility: Mississiooi Power & Light P(R

2. NSSS: X 3. A/E: BWR-6 Mark III

II. Component Name Standbv liouid Control (SLC) Pu-o and Motor Asse-bly

1. Scope: [X]NSSS [ ] BOP

2. Model Nunber: 2X3TD-60 w/ Gear Pac & Motor Quantity: 2

3. Vendor: Union Pump Co. , Battle Creek, Michigan

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

Horizontal, Reciprocating Action
5. Physical Descriotion a. Appearance

ru..g niui case r4 ace

b. Dimensions Height 21-7/8". ler ath 0. A. 59" Width 0.A. 43"

c. Weight Acorox. 2350 lbs.

6. Location: Building: contain-ent

Elevation: 185 Ft.

7. Field Mounting Conditions [X J Bolt (No. 7 , Size 3/4")
Weld (Length )

System in which located: Standby Liquid Control System8. a.
.

b. Functional Description: To inject a neutron absorber into the
reactor vessel in case of control rod failure.

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

[] Both [X] Neither
.

9. Pertinent Reference Design Specifications: Equipment Purchase

Spedfication 21 A1921 & 21 A1921 AB, System Spec. 22A3130. _

12/80
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MPL: C41-C001

< III. Is Equipment Available for Inspection in the Plant: [X 3 Yes [] No

IV. Equipment Qualification Method:

- [ X] Test (Motor only) [ ] Analysis [ ] Contination of Test
and Analysis !-

!

Qualification Report *: 5430-6958 (VPF 5517-2-2) |

(No.. Title end Date) Seismic Qualification Test Report.1/28/77

Corpany that Prepared Report: Appro(edEngineeringTestLaboratories
, ,, , ,, , , ,,

Cocpany that Reviewed Report:_G e,n,e,r,a,l_E,1,e,c,t r,i,c_C,off,ayy _ _ _

V. Vibration Input:

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

b. [ ] Hydro:tynamic only

c. [ ] Contination of (a) and (5) Assumed
Acceleration

2. Method of Cochining RRS: [ ] Absolute Sum [ ] SRSS [x] loads
'T5UiE~FpFcifi)-

3. Required Response Spectra (attach the graphs): N/A
__ ,__ ___

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

5. Required Acceleration in Each Direction: [X1ZPA [ ] Other
1./5 (s preiTy-)--

OBE S/S = 1.4g-~~~~~ F/B = 1. 4c V = 1. 42 _-

SSE S/S=~7,90 - F/B = 2 0.1- ' V =~ T n -
. - ------

- ----

6. Were fatigue effects or other vibration loads considered?

[ ] Yes [X) Eo

If yes, describe loads considered and how they were treat:d in overall
qualification program:

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

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

* NOTE: If more than one report conplete items IV thna VII for each report.

12/80
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MPL: C41-C001
*

2A.
.

d III. Is Ecuipment Available for Inspection in the Plant: [X] Yes [] No

IV. Equipment Qualification Method: (Pump and Motor Assembly)

. [ ] Test [X] Analysis [ ] Cont >ination of Test
and Analysis

Qualification Report *:, _ g F,36 & l g3 _ _ ,_ _ _ _ _ _ _,,

(No., Title and Date) Pump, Seismic Design Calculations 11/12/75

Cogany that Prepared Report: Union Pump

Co@any that Reviewed Report:_ General Electric
_, ______

V. Vibration input:

1. Loads considered: a. [ ] Seismic only

b. [ ] Hydroctynamic only

c. [X] Cotination of (a) and (b) Faulted (SSE, SRV and LOCA)

2. Method of Codining ARS: [ ] Absolute Sum [X] SRSS []
75T.fier~ipTciTJT-

3. Required Response Spectra (attach the graphs): Attached (385HA503, Sheets 17 & 18)

4. Darping Corresponding to RRS: OBE 2% SSE 3%

5. Required Acceleration in Each Direction: [X]ZPA [ ] Other
(ipFciTjT-

OBE S/S = 1.17g F/B = 1.17g V= 1.17g
SSE S/S = 3 7 g _ _ _ F/B =,,,,,,,1,75g V =_g

6. Were fatigae effects or other vibration loads considemd?

[ ] Yes [X]No

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

_.. .__....._____.. ___ _ ___.... -- .. _ . ._

. __. __ ....... ..... . . . . ___ _ -. .. _ ..._ _
,

* NOTE: If more than one report couplete itens IV thiv VII for each report.

' 12/80
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MPL: C41-C001

VI. .I.f..Q.u.a.l.if.i.c.a.t.i.o.n..by Te.s.t.,.t..h.e.n C.o.mpl e.t.e.*~:(Motor Only)
random. .. .. ...

4

1. [X] Single Frequency [ ] Multi-Frequency: [ sine beat |
' ~ ~ ~ - - - " ~ ~ ~ - - - -

2. [ 3 Single Axis [X] Multi-Axis

3. No. of Qualification Tests: OBE 4 SSE 8 Other !
'

4. Frequency Range: 10-80-10 Hz

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

_ /B = None detected _V- None detectedS/S = None detected F
_

6. Method of Determining Natural Frequencies

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

7. TRS enveloping RRS using Multi Frequency Test [ ] Yes (Attach TRS & RRS graphs'
[X] No

8. Input g-level Test: OBE S/S = 1.4a F/B =,,1 4a V =Mo
SSE S/S = 2.0g F/B = 2.0g V =_ 2.0g.

_

9. Leboratory Mounting:

1. [X ] Bolt (No. 4 Size,1],2" ) [ ] Weld (Length ) [],

- 10. Functional operability verified: [X] Yes [ ] No [ ] Not Applicable

' 11. Test Results including modifications made: No motor failure during seismic
- testing. Upon completion of test motor war t5IIpTec to a cynamometer set

for 40 HP and ran continuously for 125 minutes, spec. maximum run time.

12. Other test performe (such as aging or fragility test, including results):
Accelerated theraal eging performed to simulate end of life condition

6
of the motor insulation system. Nonmetallic parts irradiated to 4.6 X 10

rads. No degradation of materials visible. Aging and radiation performed
E[19[_19sgism!g,}yge,}es};,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

* Note: If qualification by a corrhination 6f test and analysis also conplete
Item VII.

.

12/80
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.
_________ ________ _

- 4- MPL: c41-C001
.

VII. If Qualification by Analysis, then complete:
1

1. Method of Analysis: (Pump and Motor Assembly)

[X] Static Analysis [ ] Equivalent Static Analysis
'

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

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

S/S = > 100 H:: F/B = > 100 Hz V= '/ 100 H:-

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

[ ] Finite Element [ ] Bean [ ] Closed Form Solution

4. [ ] Corputer Codes: N/A

Frequency Range and No. of modes considered: 100 Hz

[ ] Hand Calculations

5. Method of Corbining Dynamic Responses: [ ] Absciute Sum [x 3 SRSS
[ ] Other:

g g...........
. ...

6. Darping: OBE SSE 2*/ Basis for the darping used: 385HA603 *
(Ref. 10, Sheet in)

7. Support Considerations in the rodel: N/A

8. Critical Structural Elements:

Governing Load
or Response Seismi c Total Stress

A. Identification Location Combination Stress Stress Allowable
MoYoY YllT ToVn' MTt's" U eEYo'n7'~Fa'ul t e d 5,600 15,000

(Shear) 3,470 12,000"

Pump hold down bo.i ts (Tension) Faulted 17,680 37,500
(Shear) 11 350 30 000"

Maximum Allowable Deflection
B. Max. Critical to Assure Functional Opera-

Deflection Location bility

* This is a conservative evaluation since B'JR-6 documentation defines an
*

i allowable damping value of 3 percent for SSE seismic spectra and for
| emergency and f aulted load combinations.
1

1

12/80|
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Qualification suma$r of Ecutament
.

I. Plant Name: GRAND GULF g
1. Utility: MISSISSIPPI POWER & LIGHT Pl5t

2. MSSS: GE 3. A/E: BECHTEL BWR 6 Mk III

II. Component Name Control Room Panel
j

1. Scope: [X3M555 [ ] B0P
2. Model Number: H13-P601 Quantity:_ one

3. Vendor: General Electric Co.

4. If the component is a cabinet or panel, name and model No. of the
devices included: See attached device list

$. Physical Description a. Appearance vertic31/ Bench Board

b. Dimensions 117.5" X 84" X30"
NAc. Weight

6. Location: Building: Control

Elevation: See attached device list

7. Field Mounting Conditions [X3 Bolt (No. Size 5/8")*
.

Weld (Length )

* On 6" centers'
8. a. System in which located: Reactor core coolina system

! b. Functiona'i Description: Reactor core coolino Bench Board

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

[X3 toth [] Neither
9. Pertinent Reference Design Specifications: ego referonca 4.3.4

._

12/80
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III. Is Equipment Available for Inspection in the Plant: [X3 Yes [] No

IV. Equipment Qualification Method:

Q3 Test [3 Analysis [ ) Combination of Test
and Analysis

Qualification Report *: Seismic Test Report H12-P870
.

(No. , Title and Date) See Reference 4.3.1

Compay that Prepared Report: General Electric Co.

Compay that Reviewed Report: General Electric Co.

V. Vibration Input:

1. Loads considered: a.[X3 Seismic only b.[ 3 Hydrodynamic only c.[ ] Explosive on

d.[ 30ther_(Specify) e.[ 3 Combination of

f. Method of Combining RRS: [ 3 Absolute Sum [ ]SRSS [ X] NA -

, (other, specify)
2. Required Response Spectra (attach the graphs): See section 2

3. ' Damping Corresponding to RRS: OBE 3% SSE 3%

4. Required Acceleration in Each Direction: [ y]ZPA [ 30ther_
yhE'".10.254OBE , S/S = pfg . .254

SSE _S/S._= .507 F/8 = .507 Y= .239

5. Is long-term vibration load effects considsred [ 3Yes [X ]No

* Note: The H13-P601 panel is similar to the tested prototyoe H12-P870 panel.
The results of the H12-P870 test were applied to the H13-P601 panel

( per the methodology described in the text.

|

|

3-4s

12/80
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VI. If Qualification by Test, then Complete:
[ ] random

1. [ ] Single Frequency [ X] Multi-Frequency: [ ] sine beat
[X] In and out-of-ohase

- 2. [ ] Single Axis [X] Multi-Axis
.

3. No of Qualification Tests: 08E 5 SSE 1 Other

1-33 Hz4. Frequency Range:

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

S/S = 13 F/3 15.5 V= None

6. Method of Determining Natural Frequenc'tes

[X] Lab Test [ ] Insitu Test [ ] Analysis

7. TP.S enveloping RRS using Multi-Frequency Test [X] Yes (Attach TRS & RRS graphs'

[ ] No See Section 2

8 Input g-level Test: OBE S/S = 1.0 F/B = 1.0 V= 1.0

SSE S/S = 1.5 F/B = 1.5 V= 1.5-

9. Laboratory Mounting: [All mounting holes used)

1. [X] Bolt (No. Size 5/g ) [ ] Weld (Length ) [x] cla-t,

10. Functional operability verified: [ X] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: The Danel maintained its ,

structural integrity and the devices performed their Class IE function.

12. Other test perfonned (such as aging or fragility test, including results):
Fragility test results were applied as noted on the device list to

establish seismic capability of certain devices.-

12/80
3-5
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VII. If Qualification by Analysis or by the Combinatf on of Test and Analysis, then,

Complete:

1. Descripition of Test including Results: NA

.,

2. Method of Analysis:

[ ] Static Analysis [ ] Equipment Static Analysis

[ ] Dynamic Analysis: [ 3 Time-History
|

' [ ] Response Spectrum I

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

S/S = F/B = V=

4. Method of Determining Natural Frequencies
'

[ JLab test [ 3Insitu Test [ 3 Analysis

5.' Model Type: [ ] 3D []2b [ ]ID
[ ] Finit Element [ ] Beam [ ] Closed Form Solution

6. [ ] Ccraputer Codes:

Frequency Range and No. of modes considered:

[ ] Hand Calculations
.

7. Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
~~ [ 30ther:

(specify)

8. Damping: 08E_ Basis for the damping used:
SSE

'

9. Support Considerations in the model:

10. Critical Strvetural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

Maximum Allowable Deflection
8. Max. Critical to Assure Functional Oper-

Deflection Location ability

3-6 12/80
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Section 2

2.0 REQUIRED RESPONSE SPECTRA (R3S) AND TEST RESPONSE SPECTRA (TRS)

2.1 HORIZONTAL MODE

Figure 1 gives the relationship between the Grand Gulf horizontal
(longitudinal and lateral) required response spectrum and the test
response spectrum.

2.2 VERTICAL MODE

Figure 2 gives the relationship between the Grand Gulf vertical
required response spectrum and the test response spectrum.

-

NOTE: 1. The RRS as shown are for the control room upper
floor at the 189' level (see Reference 4.3.5).
They envelop the RRS of all control room panel
locations, i.e., the 189' and 166' levels of the
control building.

2. The TRS as shown is the lowest for all tests
conducted on the control room panels (see Reference
4.3.1).

2-1
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' Qualification Sumary of Eculpment Hpt : Cll-D001

1. Plant Name: Grand Gul f d J
._

1. Utility: Mississippi Power & Light PWP.

l2. NSSS: GE 3. A/E: Bechtel BWP.-6 Mark III '

.

!!. Component Name Hyd aulic Contrn1 Unit

1. Scope: [X] NSSS [ ] BOP

2. Model Nunber: GE-767EE00 Quantity: 193

3. Vendor: General n oct ri c

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

5. Physical Description a. Appearance Assembi v of valvas , tants. + in;
a nd electric control s.

b. Dimensions wid+s pga. %4gst anon. no-+s ona

c. Weight 920 lbs.

6. Location: Building: Containrent

Elevation: 135' 4"
4(floor)

7. Field Mounting Conditions [X] Bolt (No.2f Tod Size 3/8")
, Weld (Length )

8. a. System in which located: Control Rod Drive Hydraulic Syster
HCU is required to perform by activation of.

b. Functional Description: the SCRAv niin+ valvo a M two acen- n+ed

SCR/M cor.wonents to inser[+ ] con + rid Shutdown
1 ndc. Is the equipment required for [] Not Standby Co

[X] Both [] Neither
.

~

9. Pertinent Reference Design Specifications:
.

22A4168, 384HA137

.

12/80
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MPL : _ C11-D031
.

2
i.

III. Is,Epiriment Avaipb113spection in the Plant: [X] Yes [] No
,

,
_

IV. Equip'ent Qualification Method:
g

[X) Test [ ] Analysis [ ] Cont >ination of Test
and Analysis

Qualification Report *: Report No. 58530
,

(No. . Title and Date) Jocegnme rnSeismic Qualification Test Program on HCU
_

Comany that Prepared Report:_yyJe,Qb

Co@any that Reviewed Report:,, General Electric _ _ _ _ _

V. Vibration Input:

1. Loads considered: a. [ ] Seismic only

b. [ ] Hydro @namic only

c. [X] Cotination of (a) and (b) (SSE + SRV + .',r,o
2. Method of Cotining RRS: [)] Absolute Sum i jSRSS []
3. Required Response Spectra (attach the graphs): Attached

4. Daging Corresponding to RRS: OBE SSE 3 '.

5. Required Acceleration in Each Direction: [ ] ZP A [ ] Other
(ipHTTy-]~

OBE S/S = No t a o nl ice bl e F/B = V=
SSE S /S ----~ ~ ~ ~ F/B = V -----

-

6. Wert fatigue effects or other vibration loads considered? -

[x] Yes [ ] No In DRF #147-C11D001-N*3-129

If yes, describe '.cds considered and how they were treated in overall
qualification program: The required fatigue cycles were 7 times the

total number of SRV actuations in 40 years. Allowable fatigue cycles,

were determined from 3.5ME Section III Division I' Appendices and were
'

| shown to be higher than the required cycles.
i .

* NOTE: If more than one report coglete itens IV thru VII for each rep:.rt..

. 1 2/ 83
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o

VI. If 4 alification j ] g ,then Comp g e*3,

/ random
1. [ ] Single Frequency D] Multi-Frequeng: sine beat,

2. [ ] Single Axis B 3 Multi Axis
~

" - - - ~ ~ ~

3. No. of Qualification Tests: OBE 5 SSE 1 Other
'

4. Frequeng Pange: 1.25-100 Hz

5. Natural Frequencies in Each Dirtetton (Side / Side, Front /Back, Vertical):"**

S/S = F/B = V =_ j_

6. Method of Determining Natural Frequencies I

|

[X] Lab Test []In-SituTest [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [X] Yes (Attach TRS & RRS graphs',

[ ] No '

,

8. Input g-level Test: OBE S/S = F/B = V=

Appli a le SSE S/S = F/B =_ V=
'

9. Laboratory Mounting: **

1. [X 3 Colt (No. Size ) [ ] Weld (Length ) [].

- - - 10. Functional operability verified: [X]Yes [ ] No [ ] Not Applicable !
''

11.
, Test Results including modifications made:_ 5_-0BE and 1-SSE seismic

tests were completed and functional tests were performed before, durino,
_

12. be'r"t'e#st"per/o'rchs$fcN'as aging or fragility test, including results):Ch

*__z _
__ .

___ _-

'

* Note: If qualification by a conbination of test and analysis also conplete
Item VII.

**The test specimen was attached to the test fixtures using the normal !
*
.

inservice haroware furnished by G.E. (riornal field mounting conditions.) I

12/60 '

*** Basic data is in the transmissibility plots from the resonance searcn.

1
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4 MPL : C11-D001
.

.

*

VII. If Qualification by Arabsis. then complete: Not Applicable
'

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 - r/s - V-

3. Model Type: [ ] 3D [ ] 20 [ ] 10
[ ] Finite Element [] Beam [ ] Closed Form Solution

4. [ ] Coquter Codes:
_ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ ___

Frequency Range and No. of modes considered:
... _ .__- _..... _ ___ _ _ __.

[ ] Hand Calculations

5. Method of Co: tining Dynamic Responses: [ ] Absolute Sum [ ] SR55
[ ] Other:

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

6. Daqing: OBE,___ $5E_,,_ Basis for the daging used:
____

7. Support Considerations in the model:
,, _ _ _ _ _ _ _ _ _ _ _ _ _ _

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

Maxinum Allowable Deflection
B. Max. Critical to Assure Functional Opera-

Deflection Location bility
__

___

*
.

,

.-
S

12/80
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Qualification Sumary of Equipment,

-

I. Plant Name: Grand GULF g
1. Utility: Pennsv1vannia Power and Light PWR

l2. MS$$: G.E. 3. A/E: Bechtel BWR g ugiri l

II. Component Name Temination Cabinet

1. Scope: [X3 MSS 5 [] BOP

2. Model Number: H13-P700 P701.P702.P710.P711 Quantity: 1 pach

P712,P713,P714,P715,P717,P732, P736

4. If the component is a cabinet or panel, name and model No. of the
devices included: Temination and temination ennnectnr -ndol c.

cables.

5. Physical Description a. Appearance Cabinet -

b. Dimensions 96 " x 102" x 36"

c. Weight N/A

6. Location: Su11 ding:__ Control

Elevation: 166' - (P700 P701.P702.P710.P711.P71?.P714.P747)189' -
Field Mounting Conditions [ JP713 P715,P717,P736)J Boit(No. . Size )7.

'x Weld (Length 1" )(12: centers)

PGCC8. a. System in which located:

b. Functional Description: Housina for teminals & cormectors

c. Is the equipment required for [ ] Hot Standby [ 3 Co'd shutdown

[ ] Both [ $ Neither
9. Pertinent Reference Design Specifications:

G.E. assembly drawings 137D7617 thru 13707634

12/80
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i
i

_ _ . , _ __ ___ . _ _ , , - --,,---w- ---------------''-~'--'''''~'~'~''~''""*~'''''V* * ^ - ' ' ' ' ' " ' ~ ' ' ' ' " ' ' ' ' " ~ ~ " * ' ^ " " " ~ ' ' ' ' ' ' ' ~'



'

. 2-

e III. Is Equipment Available for Inspection in the Plant: [x] Yes [] No
-.

IV. Equipment Qualification Method:

[x3 Test [ 3 Analysis [ ] Combination of Test
and Analysis

Qualification Report *: A00-794-5-1

(No. , Title ard Date) See Reference 4.3.6

Compay that Prepared Report: David M. Rhuble & Assoc.

Compa y th. Reviewed Report: General Electric Co.

V. Vibration Input:

1. Loads considered: a.[x3 Seismic only b.[ 3 Hydrodynamic only c.[ 3 Explosive on1;

d.[ 30ther (Specify) e.[ ] Combination of

f. Method of Combining RRS: [ ] Absolute Sum [ ]SRSS [] -

2. Required Response Spectra (attach the graphs): attached

3. ' Damping Corresponding to RRS: OBE 4% SSE 4%

4. Required Acceleration in Each Direction: [ x]ZPA [ 30ther
(specify)

OBE S/S = .254 F/B = .254 V= .120
SSE S/S = .507 F/B = .507 Y= .239

5. Is long-term vibration load effects considered [ 3Yes [ x]No

* Grand Gulf's termination cabinets H13-700 series and components are
identical to the termination cabinets and components that passed
seismic testing to IEEE 344-1975.

12/80
3-130

- _ - - _ _ _ _



|
.

!. ' . -
,

3-

.

| ~.

! VI. If Qualification by Test, then Complete:
! random
: 1. [ ] Single Frequency [x] Multi-Frequency: sine beat
! In and out-nf-nhn o

2. [ ] Single Axis [x3 Multi-Axis

3. No. of Qualification Tests: OBE 5 SSE 1 Other'

(s pecify).
,

i

! 4. Frequency Range: 5-33 Hz
!

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

| S/S . 22.5 / 27.5 F/B = 6/20 V= Ricid

6. Method of Detennining Natural Frequencies

[x] Lab Test [ ] Insitu Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test [x] Yes (Attach TRS & RRS graphs
[ ] No

8. Input g-level Test: OBE S/S = 1.0 F/B =_ 1.0 V= 1.n

SSE S/S = 1.5 F/B = 1.5 Y= 1.5

9. Laboratory Mounting: (All mounting holes used)

1. [x] Bolt (No. Size 5/8 ) [ ] Weld (Length ) [].

10. Functional operability verified: [x] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: The cabinets maintained their
!

structural integrity and the devices perfoni:ed their Class 1E functions.

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

See Reference 4.3.2

12/80
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VII. If Qualification by Analysis or by ti.2 Combination of Test and Analysis, then
~.

Complete:

1. Descripitton of Test including Results: N/A

2. Method of Analysis::
'

[ ] Static Analysis [ ] Equipment Static Analysis

[ ] Dynamic Analysis: [ ] Time-History

[ ] Response Spectrum*

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

S/S = F/B = V=
,

4. Method of Determining Natural Frequencies
.

[ ] Lab test [ ]Insitu Test [ ] Analysis-

5. Model Type: []3D [ ] 2D [ ] ID
[ ] Finit Element [ ] Beam [ ] Closed Fom Solution

6. [ ] Computer Codes:

Frequency Range and No. of modes considered:

[ ] Hand Calculations
'

7. Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS '

[ 30ther:
(specify)

8. Damping: OBE Basis for the damping used:
,

SSE

9. Support Considerations in the model:

10. Critical Strvetural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

Maximum Allowable Deflection
8. Max. Critical to Assure Functional Oper-

Deflection Location ability

3-132 12/80
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C41-F004Qualification Sumary of Equipment MPL:.

1. Plant Name: Grand Gul f Type:
.

1. Utility: Mississiooi Power & Light PWR

2. NSSS: GE 3. A/E: Bechtel BWR-6 Mark III
.

II. Component Name Standbv Liauid Control Svsto- r v ni n t 4 r c. % ,1. ,

1. Scope: [x 3 NSSS [ ] B0P

2. Model Nunber: 1832 - 159-01 Quantity: ?

3. Vendor: Conax

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

5. Physical Description a. Appearance valve. exolosive actuated

b. Dimensions 7" diameter, 4.5" lona, 9.81" height

c. Weight 38 lbs.

6. Location: Building: CONTAINMENT
,

Elevation: 185 Ft.

7. Field Mounting Conditions [X] Bolt (No.4 Size 1" ).
Weld (Length _)

8. a. System in which located: Standy Liquid Control
Provide leak-tight shut off of SLC system

b. Functional Daseription: until operated (fired)- Fun c t in a *! a up to

I hour after the start o[f ;he accidentCold Shutdown[] Hot Standby .,c. Is the eqn ent required for

[] Both [x] Neither

9. Pertinent Reference Design Specifications: 21A9370. Rev. 6

and 21A9370AB, Rev. 6.

12/80

.. . - . .-.
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MPL : C41-F004.

-2-,

.

g III. Is Equipment Available for Inspection in the Plant: [X3 Yes [] No
IV. Equipment Qualification Method:

. [X] Test [ ] Analysis [ ] Cortination of Test
and Analysis

Qualification Report *: VPF 3394-36-2

~ (No. , Title and Date) Environmental Qualification Test i<eport

Corpany that Prepared Report: Conax Corporation

Corpany that Reviewed Report: General Electric-

, _ _ _ _ _ _ _ _ _ , , _ , _ _ , ,

V. Vibration Input:

1. Loads considered: a. [ ] Seismic only

b. [ ] Hydroc(ynamic only

c. [X] Contination of (a) and (b)
.

2. Method of Cortining RRS: [ ] Absolute Sum [X]SRSS []
15UiiM ipiciTJ)~-

3. Required Response Spectra (attach the graph:;): *Not applicable

4. Darping Corresponding to RRS: OBE N/A* $5E N/A*

5. Required Acceleration in Each Direction: [ ] ZPA [ ] Other
(ipiciTyT-

OBE S/S = not available F/B = not available V = not available
Combined faulted N/S ='EIZ30 E/S * 3.211a Y " l u"n '-------L

-

6. Were fatigue effects or other vibration loads considered?

[ ] Yes [X] No

If yes, describe loads considered and how they were treated in overall
qualification program: 3e, applicable ASME Code exer'pted valves pated

on pipes below 4" dianeter from fatigue analysis.

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

* NOTE: If more than one report conplete itens IV thru VII for each report.

*As the equipment is rigid, only the ZPA is relevant. Damping 12/80coefficient is not significant for Z3A.

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



-3- MPL: C41-FQ04 _.

,

VI. If Qualification by Test, then Comp ~lete*:
[ ] random

~~

1. [ ] Single Frequency [ ] Multi-Frequency: [ |i sine Mat-

'

2. [ ] Single Axis [ $ Multi-Axis

3. No. of Qualification Tests: OBE 5 SSE I Othe/ See Note 1)
'

--. .- - - - - - - - ---- .g
4. Frequency Range: 1-351Z_(sm,not e? )

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

S/S = >35HZ f/B " r35 H7 Y"_Qu ?
Method of Determining Natural Frequencies'

.

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

TRS enveloping RRS using Multi-Frequency Test [ ] Yes (LAttach T,RS,n& RRS graphs)7.
f ) No ZPA only; s ote 3;

8. Input g-level Test: OBE S/S = 4.59 pjg . 4.59 y. 3g

SSE S/S = 6.5g F/B = 6.59 y .4.5g
.

9. Laboratory Mounting:

1. [ x] Bolt (No. 4 Size,1" ) [ ] Weld (Length ) [],

10. Functional operability verified: & ] Yes [ ] No [ ] Not Applicable
-

11. Test Results including rodifications made: Valve was found _to have sustained
no structural damage. 1he electrical resistance before. durina and after
the tests was found to be r.ormi l . Valve actuated upon command after the

dynamic test.
12. Utner test perf ormed (such as aging or fragility test, including results):

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

_ .. _. _____ .._.. -- . . _ .-

*Nete: If qualification by a cortination of test and analysis also conplete
Item VII.

Note 1 = 5-0BE & '-SSE test for each combination of the vertical axis and*

_

one of the horizontal axis.
12/80

Note 2 = No esonance frequency was found during the resonance frequency
~

search between 1 and 35 HZ. From hand calculations, the natural

frequency is estimated to be over 60 HZ.

Note 3: As the valve is rigid within the frequency range of interest, the
consideration of ZPA alone is justified.

_
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-6- Mpt : C41.F004

.

1

1

VII. If Qualification by Analysis, then complete. j

t
1. Method of Analysis: N/A

[ ] Static Analysis [ ] Equivalent Static Analysis
'

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

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

S/S = F/B = V=

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

[ ] Finite Elenent [ ] Beam [ ] Closed Form Solution

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

Frequency Range and No. of modes considered:
_,______,____

[ ] Hand Calculations

5. Method of Conbining Dynamic Responses: [ ] Absc!:te Sun [ ] SRSS
[ ] Other:' !

g g 777)_____ .... ____...

6. Darping: OBE[,,,,,,,,SSE,,,,,, Basis for the damping used:
,,,,,,,,,,_

7. Support Considerations in the model:
, , , , , , , , , , , , _ , , , , , , , , , , , , , , , , , , , , , , , , , , , ,

8. Critical Structural Elements:

Governing Load
or Response Seisnde Total Stress

A. Identification Location Combination Stress Stress Allowable

|

|
Maximum Allowable Deflection

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

.

12/B0

I

... - . - . . - _ _ . _ _ . . - -
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I Qualification Surnary of Equipment MPL: F13-E009

I. Plant Name: Grand Gulf Type:

'

1. Utility: Mississipni Power & Light PWR

2. NSSS: GE 3. A/E: Bechtel Bwn-6 Mark III

II. Component Name Head Strongback Caroucel

1. Scope: [X] NSSS [ ] B0P

2. Model Number: 767E572G3 Quantity:, 1

3. Vendor: General Flortrir

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

Cruciform shaped lif ting strongback
5. Physical Description a. Appearance with circular trav and rails.

b. Dimensions 26 Ft. Dia. and 19 Ft. hiah

c. Weight 29 tons when loaded with associated equincent.

6. Location: Building: Containment

. Elevation: 208' 10"

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

~~ $U :ssoended from building crane

8. a. System in which located: Fuel Servicina Eauioment
.

b. Functional Description: To untension and lift RPV head

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

[] Both [)0 Neither

9. Pertinent Reference Design Specifications: 105L5281 Rev. 7

12/80

.

-y -,e--- - , , , - - -- - - - - - - -, - - - , - ,-,._a
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HPL: F13-E009.

-2-
1-

Ill. Is Equipment Available for Inspection in the Plant: [X] Yes [] No !

IV. Equipment Qualification Method:

. [X] Test [x] Analysis [ ] Coeination of Test
and Analysis

Qualification Report *: DRF F13-12

(No. , Title and Date) Design Record File

Co@any that Prepared Report: General Electric

Co@any that Reviewed Report: General Electric
__ _ _ _ _ _ _ , _

Y. vibration Input: Not Specified

1. Loads considered: a. [ ] Seismic only

b. [ ] Hydroctynamic only

c. [ ] Conbination of (a) a.:d (b)

2. %thod of Contining RRS: [ ] Absolute Sum [ ] SRSS []
75HiiG ipiciTJ]~c

3. Required Response Spectra (attach the graphs):
, ______ ,

4. Da@ing Corresponding to RRS: OBE SSE

5. Required Acceleration in Each Direction: [ ] ZPA [ ] Other
(ifeciTj]

OBE S/S = F/B = V=
SSE S/S =_ _ _ ___ _ F/B =~ ~ V =-

--~~ '

6. Were fatigJe effects or other vibration loads considered?

[ ] Yes [X] No

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

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

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

* NOTE: If more than one report co@lete itens IV thru VII for each report.

. 12/80

__ _ __ .___ _ _



. .

,

-3 MPL: F13-E009 _-

{ VI.
If Qualification by Test, th.e.n..C.o.mp.le.t.e.*: (Load Test- 125[3- ated Load).

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

'

2. [ ] Single Axis [ ] Multi-Axis ~ ~~~ ~ ~~ -~ ~~ ~ ~

'J . No. of Qualification Tests: OBE_. . _ __SSE .._ Other
g .

4. Frequency Range:
__ _ _ _ __

5. Natu al Frequencies in Each Dire'.; tion (Side / Side, Front /Back, Vertical):

S/S = F/B = V=

6. Method of Determining Natural Frequencies

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

7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graphs)
[ ] No

,

8. Input g-level Test: OBE S/S = F/B = V=

SSE S/S = F/B = V=

9. Laboratory Mounting:

1. [ ] Bolt (No. Size ) [ ] Weld (Length ) [],
__ _

-- 10. Functional operability verified: [x ] Yes [ ] No [ ] Not Applicable
'

11. Test Results including modifications made: The unmodified Head Stronaback
passed the 125' load test without any problems.

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

All load carrying welds were mag. particle inspected per GE specification
tbu-YP1 bFore and af ter the load test. Load carrying memb< s were inspected
for permanent deformation from load. No deformation or cracks were found.

_

* Note: If qualification by a conbination of test and analysis also conplete
Item VII.

.

'12/80
.
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,- 4 MPL: F13-E009

( VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[X] Static Analysis [ ] Eauivalent Static Analysis
'

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

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

S/S = N/A F/B = N/A V= N/A

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

[ ] Finite Element [ ] Beam [ ] Closed Form Solution

4. [ ] Co@ uter Codes:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
N/AFrequency Range and No. of modes considered:

[ ] Hand Calculations

5. Method of Cortining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
[ ] Other: N/A . . . . . . . . . . . . . _ .g

6. Daging: OBE _ __ _ SSE_ _ _ Basis for the daging used:_tyj

7. Support Considerations in the model: Hags frggjfe cabig_wfurf dm nn+ .

Tloor,m,otions.
8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

The Strongback Carousel is considered a lifting device and has been designed
for a minimum safety factor of 5 with respect to the ultimate material
strenaht when lifting a maximum load of 125 tons.

. B. Max. tritical
Deflection Location bility

N/A

'

.

9

.

12/80

.
.

. , . , . . - _ - _ . _ _ _ . _ _ . . _ _ _ , . . . _ . . . - , - . . _ - . .-..,_.-...s_ . . -_
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Qualification Sumary of Equireent MPL: B33-0014

I. Plant Name: Grand Gulf g
1. Utility: Mississippi Power & Light PWR

2. NSSS: GE 3. A/E: Bechtel BWR-6 Mark III
-

1

II. Component Name Recirculation System Sample Probe

1. Scope: [X]NSSS [ ] BOP

2. Model Number: 166B7284P002 Quantity: 1/ Unit

3. Vendor: Associated Piping & Eng. Corp. Inc. Compton, CA

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

5. Physical Description a. Appearance 3/4" Pipe welded to Recirc Pipe

b. Dimensions 3/4" Pipe, 20 in.long

c. Weight Approximately 5 lbs

Containment6. Locatior.: Building:

Elevation: 121 Ft. 4.25 in.

7. Field Mounting Conditions [ ] Bolt (No. . Size )
X Weld (Length ) Continuous Weld,

8. a. System in which located: Recirculation

b. Functional Description: Test Water' Chemistry
|

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

[] Both [x] Neither
.

9. Pertinent Reference Design Specifications: Supplied with B33-G001

Purchase Specification 22A6417, Rev. 0
.

12/80

L
_
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MPL. B33-D014,

2
.

.

III. Is Equipment Available for Inspection in th?_ Plant: [x] Yes [] No

IV. Equgment,QualificationMegod:
,

. [ ] Tec' [X] Analysis [ ] Co2ination of Test
and Analysis

Qualification Report *: Sample Probe Evaluation

(No. , Title and Date) MED Design Memo * 150-18, 2/20/81

Co@any that Prepared Report: Ganeral Electric

Co@any that Reviewed Report: Genaral Electric

V. Vibration Input:

1. Loads considered: a. [ ] Seismic only

b. [ ] Hydroc(ynamic only
.

c. [)3 Co2ination of (a) and (b)
2. Method c' Codining RRS: [ ] Absolute Sum [ x] SRSS []

751fiiTr ipiciTj)-
3. Required Response Spectra (attach the graphs):,Jttached

4. Da@ing Corresponding to RRS: OBE 21
SSE 35

5. Required Acceleration in Each Direction: [ ] ZPA [ ] Other Max accel.
(ipiliTvl ~

OBE S/S = 1, 1 -- - F/B = 1.4a V = 0.279
SSE S/S ='-' 1. 4 5c F/B =~ 1.45g V =~T T5g

~

6. Were fatipe effects or other vibration loads considered?

[ 3 Yes [X] No

If yes, describe loads considered and how they were treated in overall
qualification program: jlgt,rg gir,e g g ASME code for gigi,ng

_,
_

smaller than 4 inches in diameter.

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

* NOTE: If more than one report co@lete itens IV thru VII for each report.

. 12/80

|

|
|

!

.__ . . _ - - - - . - _ - - .
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3- MPL: 833-D314. -,

VI. .I.f..Q.u.a.l .i .f.i .c.a.t.i .o.n by Te.s.t., .t h e.n..C.o.mp.l .e.t .e.*.:'l/A... .,

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

2. [ ] Single Axis [ ] Multi-Axis -~~~~~~~~~-'---

.

3. No. of Qualification Tests: OBE SSE Other
~ -

TspeclYy) '

4. Frequency Range:
,,,

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

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

6. Method of Determining Natural Frequencies

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

7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graphs)
[ ] No

8. Input g-level Test: OBE S/S = F/B = V=

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

~

9. Laboratory Mounting:

1. [ ] Bolt (No. Size ) [ ] Weld (Length ) [],

-- 10. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable
"

11. Test Results icewding modifications made:

_ _. __

12.
.

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

'
----___ .

_ _ _-_.- ._

*Not e: If qualification by a combination of test and analysis also complete
Item VII.

.

'12/ 80

e 6

-e - - - - -n. -. _ - __ _-, - - - - -- - ,._,-.. -, ,,.--, , - - - - . . , . . . . ,e, ,n . , , . - - .
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4 MPL: B33-0014.

,' VII. IQal ficatiogy Anapsisyhen comphty,

1. Method of Analysis:

[X3 Static Analysis [ ] Equivalent Static Analysis
'

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

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

S/S = 342 HZ F/B = 342 HZ V= 342 HZ

3. Model Type: [X] 3D []20 [ ] 10

[ ] Finite Element [ ] Beam [ ] Closed Form Solution

4. [ ] Conputer Codes: N/A
_ ,

Frequency Range and No. of modes considered:
, _ _ , , _ _ _ _ _ _ _ _

.

[pQ Hand Calculations

5. Method of Conbining Dynamic Responses: [ ] Absclute Sum [X3 SRSS ,

[ ] Other: ~

i liiTJ)-~~~~~--~~~~~

6. Dacping: OBE,,2];,,,,,SSE 3% Basis for the damping used: 385HA603

. 7. Support Considerations in the model: Not applicable

8. Critical Structural Elecents:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

Sample Probe Recr. Disch. Weight + Dynamic 5981 psi 17,225 psi
Inertia + Drag
Load

Maximum Allowable Deflection
B. Max. Critical to Assure Functional Opera--

Deflection Location bility

Not applicable

*
.

e

e

12/80

.
.

- - - - . - , . . _ . - , - - - - - , . . - - - - - __ . - .
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Qualification Sumary of Equipment MPL: B21-F041

I. Plant Name: Grand Gulf h
1. Utility: Mississit'pi Fower & Light PWR

2. NSSS: GE 3. A/E: Bechtel BWR-6 Mark III
,

II. Component Name MAIN STEAM SAFETY RELIEF VALVE

1. Scope: [X] NSSS [ ] BOP
8

2. Model Nunber:G471-6/125.04 Quantity:

3. Vendor: Dikkers

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

5. Physical Description a. Appearance encinn inaaoa 9" 'ith pecu 2 tic
actuator

b. Dimensions 24" thick. 36" inng 7. 6;" tall

c. Weight Dry 3050 lbs. wet 1199 1he

6. Location: Building: Drywell

Elevation: 157'

7. Field Mounting Conditions [X ] Bolt (No. Size ) inlet 12 studs.

Weld (Length ) 1 5/8"-8un;]J.
. outlet 16 studs

1"-8unc

8. a. System in which located: Main Steam Lines
__

Relieve reactor pressure at set value, upon
b. Functional Descriptionhutnnatic cignal n po rn e r cc 3.,d_nr

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

[X) Both [] Neither
.

9. Pertinent Reference Design Specifications: 21A9538 Rev. 4

& 21A9538 AB Rev. 3

.

12/80

. . . . _ __
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MPL : 821-F041
i

2

' III. Is Equipment Available for Inspection in the Plant: [X] Yes [] No
'

IV. Eguipment_ Qualification Me g :
,

, [ X] T.st - [ ] Analysis [ ] Conbination of Test
and Analysis

Qualification Report *: VPF 5529-25-11R,e,f,.,1),_,,,_,,,,,,,,,
Seismic simulation test program on an 8x10 safety relief

(No. , Ti t le a nd Dat e) gg 2 4,._yfa 2,.,,m en,.___,

Co@any that Prepared Report: Wy1e Lab, Huntsvil1e, ALA
_ ,,, , ,,, , , ,,,, , _ ,,,

Co@any that Reviewed Report: GE
, __,,,__________

V. Vibration Input:

1. l.oads considered: a. [ ] Seismic only

b. [ ] Hydrodynamic only

c. [X] Cortination of (a) and (b) -

2. Method of Corbining RRS: [ ] Absolute Sum [X]SRSS []
-(5tliiWipiciYy)-

3. Required Response Spectra (attach the graphs): not applied

4. Da@ing Corresponding to RRS: OBE 5% SSE 5%

5. Required Acceleration in Each Direction: [ X] ZP A [ ] Other
(ipicif T-y

OBE S/S = F/B = Y=
SSE Horiz20111.1.C2GiQidl.i.7.29 --~ ~ ~ ~ ~~- ~~ V "_ 2. 2 7 g -_ , , , , , , _ _

6. Were fatigae effects or ot:..e vibration loads coraidered?

[X]Yes [ ] No

If yes, describe loads considered and how they were treated in overall
qualification program: A tota 1 of 56 dynpap.,A,1. pad. t.pJ,ty,y,eff,,ym,ht_thi sn i

, program. The acceleration level varied from 0.].g.lo,.9.g., hpf zontally ando i-

O.2 to 6. Sg_v,er,ti ca,1ly, over a frelue,ncy,La,ng of 1 to J,5,0,h ._,,,,,_,a e a A

* NOTE: If more than one report co@lete itens IV thru VII for each report.

VPF 5529-117-1 is Dikkers Sununary of the same test described 12/80
by VPF 5529-25-1.
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3 MPL: 821-F04-1 . .
.

.

VI. .I.f..Q.u.a.l .i f i .c.a.t.i .o.n..by T.e.s t., .t..h.e.n..C.o.mj'.l .e.t.e.* :.. ... .
, random

1. [ ] Single Frequency B ] Multi-Frequency: tine beat,

2. [ ] Single Axis B ] Multi Axis

3. No! of Qualification Tests: OBE... 5 SSE..1 Other **
'

4. Frequency Range: 1-150hz

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

S/S = 57hz F/B = 60hz V= 59hz

6. Method of Determining Natural Frequencies

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

7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graphs)
[ ] NoRRS NOT APPLICABLE.

8. Input g-level Test: OBE S/S =,_6 3 , F/B = 6. 5g Y ",, 4.5a

SSE S/S = 99 F/B = 9g Y =_ 6a -

9. Laboratory Mounting:
Inlet 12 studs i 5/8"-8UN. Outlet 16 t di 1"-8UNC.

Size, ) Weld (Length ) []1. [X] Bolt (No. .
__

-- 10. Functional operability verified: [X] Yes [ ] No [ ] Not Applicable
" 11. Test Results including modifications made: The valve survived all

.
_

tests and functioned properly. No modification was needed.

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

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

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

*Not e: If qualification by a conbination of test and analysis 61so conplete
Item VII.

** An additional 5 OBE and 1 SSE were run at extended load.-

12/80 '

_-_ - _ - __
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4 MPL: B21-F041
.

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

1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

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

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

S/S = F/B - V-

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

[ ] Finite Element [ ] Beam [ ] Closed Form Solution

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

Frequency Range and No. of modes considered: ___ _ _ _ _ _ _ _ _ _ _

[ ] Hand Calculatiens

5. Method of Co:tir.ing Dynamic Responses: [ ] Abs &te Sum [ ] SRSS
[ ] Other: ................g

G. Da@ing: OBE _ _ _ _ SSE_ _ , Basis for the daging used: ____

7. Support Considerations in the nodel:, _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _

8. Critical Structural Elements:

Governing Load
or Response Seismic Total Stress

A. Identification Location Combination Stress Stress Allowable

Maxinum Allowable Deflection
B. Max. Critical to Assure Functional Opera-

.

Deflection Location bility

.-

12/80

- -. __ _ .- - _ - __. - - . _ .
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Qualification Sumary of Equipment MPL: E51-C001.

1. Plant Name: Grard Gulf 1 & 2 g
1. Utility: Mississipoi Power & Light PWP.

2. NSSS: GE 3. A/E: Bechtel BWo. 6 MK III
.

II. Component Name Reactor Core Isolation Cooling (RCIC) Pump
_

1. Scope: [x]NSSS [] BOP

2. Mc:!el Nunber: _6X6X10.5-(D-CP) S/N 230520 Quantity: 1

3. Vendor: Bingham Willamette Pump Company

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

(6x6x10-1/2 cp. 4 stage) -

5. Physical Description a. Appearance Horizontal cylinder on base plate

b. Dimensions _ Length 62-1/2 in. Heicht 45 in. Width 47 in.

c. Weight Pump and base weight 6,575 lbs.

6. Location: Building: Auxiliary

Elevation: 93 feet

7. Field Mounting Conditions [X] Bolt (No. 4 , Size lh" )
Weld (Length )

8. a. System in which located: Reactor Core Isolation Cooling System

b. Functional Description: Injects cooling water into the reactor

c. Is the equipment required forduring[X]
isolation

Hot Standby [] Cold Shutdown

During Isolation [] Both [] Neither
.

, 9. Pertinent Reference Design Specifications: Purchase Spec. 21 A9443AF Rev. E

|

12/80

|
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MPL: E51-C001'

4
2

.

III. Is Equipment Available for Inspection in the Plant: [K3 Yes [] No
-

IV. Quipment, Qualification, Method:

[ ] Test [X] Analysis [ ] Co41 nation of Test
-

and Analysis

Qualification Report *: Seismic Ana,1 s,1,s_R,e,0, ort,_ ,_ _ _ _ _2
(No., Title and Date) VPF 3641-14-3, 3/28/74

Comany that Prepared Report:_,B,i,n,qh,a,m Wi l l a me t te Co.

Corpany that Reviewed Report:_G,e,n,e,r,a,l_E,1,e,c t,r,i c ,C,o,._(ll2,227M

Y. Vibration Input:

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

b. [ ] Hydrodynamic only

c. [ ] Co2ination of (a) and (b)
'

Seismic was the only2. Method of Codining RRS: [ ] Absolute Sum [ ] SRSS [X) significant load.
~1bWel"YpkDTyT'

3. Requirec Response Spectra (attach the graphs): See attached resgo_ns,e,sgectla_
.

curves.4. Dating Corresponding to RRS: OBE_ _ _ ,___ _ SSE 3%

5. Required Acceleration in Each Direction: [X]ZPA [ ] Other
(spiUT}T~

OBE S/S = F/B = V=
SSE E-W "..._qJ!.'il.g .. . N.S *,,, O_ m _1_5_q_ ______V"[_.0_dS,Q,q,2_"2

6. Were fatig;e effects or other vibration loads considered?

[X3 Yes [ ] ho

If yes, describe loads considered and how they were treated in overall
qualification program: This pump is located outside the reactor building and
is not affected by high cycle suppression pool hydrodynamic loads. The number
of stress cycles produced by seismic loading results in ASME Code alternating
stress allowable (SA) that is higher than all peak stresses expected at pump
stress concentrations. Vibration displacements from pump operation are
measured to be less than Hydraulic Institute standards; therefore, high cycle
vibration stresses are low and would not lead to failure* NOTE: If more than one report conpTate itens TV thru VllT,8r each re. port.

12/80

|
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-3 tiPL: E51-C001
.

VI. If, Qualification by Test, then Complete *- fl/A,

'

random1. [ ] Single Frequency [ ] Multi-Frequency: sine beat
2. [ ] Single Axis [ ] Multi-Axis ~~~~~~~~~~~----~~"'

.

3. No. of Qualification Tests: OBE SSE Other
4. Frequenqy Range:

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

6. Method of Determining Natural Frequencies

[ ] Lab Test [ ] In-Situ Test [ ] Analysis
7.

TRS enveloping RR5 using Multi-Frequency Test [ ] Yes (Attach TRS & RR5 graphs
[ 3 No

8. Input g-level Test: OBE 5/5 = F/B = V=

SSE 5/5 = F/B = V= *

9. Laboratory Mounting:

1. [ ] Bolt (No._ ,
_

Size, ) [ ] Weld (Length _ ) []
10. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable
11. Test Results including modifications sude:

,,,,,,,,

- . - . . - __ . .- ...- --

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

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

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

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

* Note: If qualification by a combination of test and analysis also complete
Item Vll.

.

s

12/B0

,

-- . -- . - , .- _ _ _ _
__ _ _ _
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-4 M,N : E51.C001
.

_

III*1[.9f!13[15a}}gg,gg,Agalygjg.,}ggncomplete:
,

,

1. Method of Analysis:

[X] Static Analysis [ ] Equivalent Static Analysis
'

[ ] Dynamic Analysis: [ ] Time-History [ ] Response Spe:trur.

2. Natural Frequencies in Each Direction (Side / Side, Fror.t/Baci, Vertical):
.

Horizontal = 47 HZ V = 3> 47 Hz

3. Model Type: DC)3D [ ] 2D [ ] 10
[ ] Finite Element [X 3 Bea- [X] Closed Fore Soluttor.

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

Frequency Range and No. of modes considered:
... .. ..... .. ... _ .

[X3 Hand Calculations

5. Method of Contining Dynamic Responses: [ ] Ats:1ute sur [X] 59.S5
[ ] Other: +

g g.797).............
...

6. Daeping: OBE SSE 3% Basis for the damping used: 385HA603 Rev. 0

7. Support Considerations in the model: Bolting between , gum 2.and,gedestal is
treated as rigid. The pedestal is mounted8. Critical Structural Elements: on a rigid foundation.

Governing load
,

or Response Seisede Total St res s
A. Identification Location Combination Stress Stress Allowable
End Cover bolting (tension) seismic 21,088 psi 25,000 psi
Pump bolts (tension) 9,104 psi 40,000 psi"

Alignment pin (shear) "

g,, g y,378 psi
9 18,000 psi

Bearing housing pin (shear) 8gi M6'0gsi"

D
B. Max. Critical to Assure Functional Opera-

D.e.fl e.c.t.i o.n . .L.oc..ati on .b.i l .i .ty.. .. - . ........ .... ..- -

Pump and internal components rigid. Deflection information not
representative of operability.

*

.

i

I

e

12/S0
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MPL E51-C002
,

Qualification Sumary of Equipment-

I. Pir.it Name: Grand Gulf h
'

1. Utility: Mississippi Power & Light PW.

2. NSSS: GE 3. A/E: Bechtel (* WP. 6 I4K III
.

II. Component Name Reactor Core Isolation Cooling Turbine

1. Scope: [X] NSSS [ ] BOP

2. Model Nunber: GS-2 No. 38175-A Quantity: 1 |

3. Vendor: Terry Steam Turbine Comoany

4. If the component is a cabinet or panel, name and model No. of the
devices included:

N/A

5. Physical Description a. Appearance Single stage base mounted tu bine

b. Dimensions 75" long X 36" wide X 63" high

c. Weight 6000 lbs.

6. Locatic - Building: Auxiliary

Elevation: 93 feet

7. Field Mounting Conditions [X] Bolt (No. 6 , Size 1" )
Weld (Length )

8. a. System in which located: Reactor Core Isolation Cooling _
f

b. Functional Description: Drives RCIC pump to inject water into reactor
_

auring isoiauon

c. Is the equipment required fer [X] Hot Standby [] Cold Shutdownl

[] Both [] Neither
,

9. Pertinent Reference Design Specifications:i
,

|

| Purchase Spec. 21A9526AB Rev. 3
.

I

12/80
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MPL E51-C002
<

2

i

III*I5.Epyjp, meg},3yajjag}3,jgy,jpspgg}}gg,jp,}pg,gant: [X 3 Yes [] No~

IV. Equipment Qualification Method:
.

. [X] Test [ ] Analysis [ 3 Conbination of Test*

i and Analysis

, Qualification Report *: Design and Seisnic Documentation
,

(No. , Title and Date) VPF 3622-79111 ,2 12-20-782

Co@any that Prepared Report: Terry Steam Turbine Copp,a,n,y_ _

Co@any that Reviewed Report: Geaerf,1 Electric
, _ ,,,,,____,_,_

V. Vibration Input:

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

b. [ ] Hydrodynamic only

c. [ ] Cont >ination of (a) and (b) ..

Seismic was the only
2. Method of Cortining RRS: [ ] Absolute Sum [ ] SRSS [X3 significant load

75tfiir li)eciTy~)-
3. Required Response Spectra (attach the graphs): See_ attached resp,onse spectra

4. Da@ing Corresponding to RRS: OBE SSE 3%

5. Required Acceleration in Each Direction: [ ] ZPA [X] Other
Since test was performed over a freq. range individual (ii)ecify~)

OBE S/S = acceleration valuesF/B = were nat used. V=
SSE S/S ='..' . ._.--- F /B = ...... - V=

. .
- . -

-

6. Were fatig;e effects or other vibration loads considered?

[X3Yes []No
'

If yes, describe loads considered and how they were treated in overall
qualification program: ____,_,,____,_,__,__,,,,___

.
Cyclic loading due to an OBE event was considered by performing five OBE

tests simulated by seven 30-sec. test runs each enveloping the OBE
, _

- spectra. One SSE event was simulated by eight test runs.
*

* NOTE: If more than one report coglete itens IV thru VII for each report.
:

12/e0
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MPL E51-C002.

VI. .I.f.Q.ua.l.ifi.c.at.i.o.n .by T.e.s.t.,.t..h.e.n Complete *:

[X3 random
.. .. . . ... ....

,

1. [ ] Single Frequeng [ ] Multi-Frequene: X sine beat
* - - - - - - - - - - - - - -

2. [ ] Single sxis [x] Multi Axis

Other _ _ tty]_ ,_ ,3. No. of ( .uification Tests: OBE SSE
Tspec.

4. Frequeny Range: 1 to 100 Hz
,

5. N.. A.1 Frequencies in Each Direction (Side / Side. Front /3ack Vertical)':

5/S = 15 F/B = 15 V= 22
___ _

6. Method of Determining Natural Frequencies

[X3 Lab Test [ ] In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequeny Test [X3 Yes (Attach TR5 & RRS graphs.'
[ ] No

8. Input g-level Test: OBE S/S = F/B = V=

SSE S/S = 7a F/B = ' 70 V= 12q
,

9. Laboratory Mounting:

1. D 3 Bolt (No. 6 Size 1" ) [ 3 Weld (Length ) [].
_

- 10. Functional operability verified: [X3Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made:_ Th_e unmodified turbine"

performed adequately during and af ter the test.

12. Other test perforced (such as aging or fragility test including results):

None

.- .
_ _ - _ . _

* Note: If qualification by a conbination of test and analysis also conplete
Item VII.

.

'

12/80,'
.

| .

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



. . ;
- _

. -g

-4-

MPL E51-C002
.

1

!, V I I . I.f Qu.a l i .f.i .c.at.i o..n..hy An.a l y s.i .s.,.t.he.n..c.ompl e t e.: N/A. ... . .... . .. ..
,

! 1. Method of Analysis:
,

,j [ ] Static Analysis [ ] Equivalent Static Analysis
:

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

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

S/S = F/B = V=
,

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

[ ] Finite Element [ ] Beam []ClosedFormSolution
,

i 4. [ ] Cocputer Codes: I
....... . ........................ ..... . ...

-

,

Frequeay Range and No. of modes considered: _ , _ _ _ _ _ _ _ _ _ , _ _ , _ _ ,
"

[ ] Hand Calculations

i 5. Method of Corbining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
*

[ ] Other:
g ;g77j).............

...,

6. Dacping: OBE.... ... SSE.. .. Basis for the damping used: !
...

,

.

7. Support Considerations in the model:, , _ _ _ , , _ _ _ _ _ _ _ _ , _ _ , _ _ _ _ _ _
"

8. Critical Structural Elements:-

Governing Load
or Response Seisud r Total Stress

A. .I.d.e.nt.i f..i .c.at..i on... Lo..c.at.i o..n..C.omb..i nat.i .o.n.....S.t re..s.s..S.t.re s.s..A..l .l o.wa bl e.
. . .. . .. .

,

b

'

,i
| Maximum Allowable Deflection;

B. Max. Critical to Assure Functional Opera-'

Deflection Location bility

0
1

1 ,1

|I

: -

ij
,

'
.

t

12/80
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| Qualification Sumary of Equipment
,
.

I. Plant Name: Grand Gulf Nuclear Station Type:

1.
,

Utility hississippi Power & Light Co. PWR

2. NSSS: GE 3. A/E: Bechtel BWR X

II. Component Name Drywell Head

1. Scope: [ ] NSSS EX] BOP

2. Model Nur ?cr: N/A Quantity: One

3. Vendor: W. J. Woolley Co.

4. If the component is a cabinet or panel, name and model No. of the '

devices included: wa
|

Cylindrical / Elliptical ilead
5. Physical Description a. Appearance Closure above RPV

I b. Dimensions 384 inch I.D.

c. Weight 110.000 lbs.

6. Location: Building: Containment /Drvwell structure

| Elevation: 184'-6"

7. Field Mounting Conditions [X] Pins (No. 36 , Size 3.0'$
[] Weld (Length )
[] .

8. a. System in which located: M10

b. Functional Description: Drywell Pressure Boundary above RPV

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

[] Both [] Neither,

j 9. Pertinent Reference Design Specifications: 9645-C-153.0

12/80
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III. Is Equipment Available for Inspection in the Plant: [^] Yes? [] No

IV.- Equipment Qualification Method:

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

Qualification Report *: MPR-451, Vol 1 (9645-C-153.0-QSM10Y001-8.0-1-0) with
illinfunTY8.-"I, Yli. VWMS-T-TSI.T t7SM10Y001-8-07-0)

(No. , Title and Date) MPR 451 Vol I with Addendum No. 3, Rev. O
Analysis of Drywell Head for Grand Gulf Nuclear Station December 12, 1980

Cocpany that Prepared Report: MPR Associates for Hahn & Clay for W. J. Woolley Co.

Cogany that Reviewed Report:_B ec h,t,el_P, owe r ,Co tm .
, _ , _ , _ _ , _

V. .Vi_b_ ration Input:
-

1. Loads considered: a. [ ] Seismic only

b. [ ] Hydroc(ynamic only

c. [x] Combination of (a) and (b)
2. Method of Combining RRS: [X]AbsoluteSum [ ] SRSS []

15tfiiF ipicifi]-
3. Required Response Spectra (attach the graphs): Attached

_, __________

4. Damping Corresponding to RRS: OBE_ _13_ _ _ _ _ SSE_ _2J_ _ _ _ _ _ __ _ _
5. Required Acceleration in Each Direction: [x] ZPA [ ] Other

(IpiciTJ)--
OBE S/S = .23 F/B = .23 V= 0.062
SSE S/S =-- ._7_3_ _ _ _ _ _ __ _ _ _ _ F /B =_-~ ~._7_3_ _______ _____ _ _ _ V =_~- 0_._1T_-~~ ~

- - ~ ~ ~ - - - - - - - - - - - --

_____ ____ __ _ ________

6. Were fatigue effects or other vibration loads considered?

[ ] Yes [x] No

If yes, describe loads considered and how they were treated in overall
| qualification program:

|
| ______________________________________________________________________
|

| -___ _ _______________________________________________________ _ _______

|

| * NOTE: If more than one report conplete items IV thru VII for each report.
,

1

l 12/80
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VI. _I_f Qua_lific_a_t_i_on by Te_s_t_, t_ hen Co_mpl_ete_*:N/A____ ____ _______ __ _____ __ _ -

[] a dom1. [ ] Single Frequency [ ] Multi-Frequency: [ ] sine beat
[]2. [ ] Single Axis [ ] Multi-Axis ------------~~------

3. No. of Qualification Tests:
OBE___________SSE_________Other_

g 73777) ______4. Frequency Range:

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

| S/S = F/B = V=

6. Method of Determining Natural Frequencies

[ ] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graphs)

[ ] No
8. Input g-level Test: OBE S/S = F/B = V=

| SSE S/S = F/B = V=1

9. Laboratory Mounting:
.

1. [ ] Bolt (No. Size ) [ ] Weld (Length ) [].

10. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made:
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -

_____ - _______ - __________________________________________________

12. Other test performed (such as aging or fragility test, including results)*
1
1 - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ - .___ _______ _

___________________________________________________________________________

| * Note: If qualification by a corbination of test and analysis also complete
| Item VII.
1

1

l =

| 12/B0
.
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VII. If Qualification by Analysis, then complete:

1. Method of Analysis: :

_ [ ] Static Analysis [ ] Equivalent Static Analysis

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

Natural Freq$encies in Each Direction (Side / Side, Front /Back, Vertical):2.

SIS ".................. F/B =,,,,,,,,_ _ ,_ _ V =,--- _ _ _ _ _ _ ,
3. Model Type: [ ] 3D [X] 2D [ ] 10

[x] Finite Element [ ] Beam [ ] Closed Form Solution
4. [ ] Corputer Codes: ASHSD

.

___....-___......__.________....... ___ ....____ .__. ___
Frequency Range and No. of modes considered:,_,m m _,_____,____
[ ] Hand Calculations

5. Method of Combining Dynamic Responses: [X] Absolute Sum [ ] SRSS
[ ] Other:

.._____...._______

Specificaton6. Damping: OBE,,y _, 3SE,y_, Basis for the damping used:,9,6,4 5, ,C,,1,5,3,.,0_,_
7. Support Considerations in the model: Pinned

8. Critical Structural Elements:

Governing Load
or Response Seismic Total StressA. Identification Location Combination Stress Stress Allowaale

Drywell Head 184'-6" D+L+ (To+T a) +P See Table II-1 of Addendum
Closure Head and +E'+SRV+Pchug. No. 3
Cylindrical Shell

Maxir:um Allowable DeflectionB. Max. Critical to Assure Functional O
.ge}}eg}}gg,, {gga}}gg g!}}}{,,,,,,,,,,,,,,,,,pera-

,,,,,

Not required for functional oper' ability.
% --

.

.

12/80

-

. _ . . _



,;;

-

.

2J, 3
r|.

. re_ _ _ _ _ _.__ __ _ _ e .
. _ _ . _ . _

.

_ - _ - _ _. ____ d
.

. -

_. ..
_ _ 6 - . .

-
- - .

G. - . _ _ _ _ : _
.

. .

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

.

_ ___ - __ _ - _ _ _
_ _ ___ -

__
_ 2....

._
_ 0_ _ . _

.

. _
_

. _ _
_ 3_

.

.

_ l
- 0 E.

-
-

5. . _ ;

_.
.

. .
- - .

=
~

- 4
= ~~ 8s - -

i. :--
- 1

.

. _ 7-
. _

'e _ .
s

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

t
.

_
. '

. _ . : . .N. L
s 3. . _ _ _ _. _ _. _ _ . .

: _ S E.e _ ._ _ .
r .

._ __
. . . _ - ,\.

. .

u - _ - . _ _

s. _
_

_ _ _. _ _._
. . _ _. _ Z _ .
.

_s . .

_ .
P. .

_ _ _. _
.

Z __ __ -_ C
_ _ _ _ _

.

_ ___ _
-

.

_.
-

_...,N Z4 ____. _ _ _
. .

_ _ - . C
I

.

L.- - __ _ __ _ h _ _ _ _. _ . Z
. l
_..

. .
_ _. _ _ _ _

'

__ . . E
_ _ _ I.. _. _ _ l\_,_ _ _ _

Y. .

_ _ W.

__, _
. . __.

_ _

.

- .
.

_

_. _. _ C Y_ c.____ . _. __ _ .

_ _ _.
. _ _ _ . _.

.
|

. . _ . .

N R.

_. _ _ _ _ . - D_ 1;| |_- j. _

_
_ .

.

-
.

EI -

-/ j ,s_
-

,_ U-

G.O. 1
_ . . . . _. _ . . . . _ _ . . _

.

E
0 .

_ . .__ _ __ _ _ S.e ._
.

. _ _ __ ._- _ .
.

EW_. . ._- _._ _ . _ _. _ _ _ - _ _ _0 . _ .

._ , _ _ . H- .
. .

. .

_ _. - D-.

_ _ _ _ ___ _
.

_. 6 - _ _ _
1 .

__ .
_ _.O F Ofi

. ___. _ .. _ _
4

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

.

. _ 6 _. _ _
_,

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

-

- _. _ _ ___ _
.

_ . w-
.

_ .

_ _ , _ __ _.
.

_ .
.

_ _ _ _ _ .= . AE_

_ _
_ _

.-_ -
. _ RD_ _ _

G -

- TO. N -_

_
_ I _ C__ _

P -

_
_

,
-_ E. M_

_
_ PA -

D
_ S

.

.
_ .
_ e
_

, . . * . '' ,. ,
a._ _ 4 , - * * . ' _

_ ,
i S | . ' , e ,

_ .
_
_

_

n ,,,.e */ o_&, m,w'o<. '_
_

_
";_

.

_

_
_

-

.

_
_
.

-
.

_

-_



4 ..
I .t

b:
|

- i, . i. .. ., . . . ,
- .i . .

|t i i,.I ieii. i ,iii .i . ,i.4 1 i .- .-
i,i riii 4.ii

~
i .. .6 -.

N. . ii sii, i e i .

Ii Li ii ,I }t } ! | | .t ,IiiI. .
'

il || || ililil; il l' I il i lliii''

'l || lli ||| | ||| Illll! lj w,

||| | | | || | S*

l
| [i cZ

6! 'O, -

.

I i 1,i j v.

[i I
*

i CD
i 1i- -

! ! || ./l.|l !!
,

| t.

: _t :- :, ,, . .. . .. . . i .
"

#. ., eii i e, i,, i 6 .
' m .f. -.

! ei iei : i e i 6. ,,,. p ., m U, .

i |fi | | I| '%. ie i l li i | .1 I t: Fl :( M it I i l | liiil
' '

I

u

I|| | MMM-! 'lII w .

| |||| | | l l ll gjg|j||!j
~

'

;; 3*-

,ii e- - -
, i i

3 0 t l' u >
l |!

- e2
i ~N' '4Q | jj C,

' ' 3; ..w._

I _

. . -.a
-i, - .. . . , i- s_. ., y

I 0 8 .. i t ih8 0 011!I . (
g i i !| t ii t ( -II eiI f 4 O: i E O1
g i i lii si 1 i, l i s t !'' ' u. OZ,

I lifl LIi i .4 I || | ) i 2.

||| l'
| \l'

i s <W
I i j\t tC

j I I 1 FO
'

O-

' W
! E - 1
\ C

\ W

,\,i-
, -

\

*

.t .i .i i i t .i i
--

. . . . . .

( Se9 ) NOI1VW31?33Y
.

b

e

* O e me



_ -

I
'

!

- .
*

i i jje 1 i3 ii{ ' I | | | 6 e I iI e 6 ( ,ii

.,, , g-
. . , i ti i :

iii. i..i . . 4 i i

i ii e i i iii v qw
; ii ,e<t i '

'

i
'

I I i i ! u
I i l e i I i'

i I I | | | | I ;j|' !l i! I i
'

' | 'j.| N
i || l li l' l | I |

O
| | i

.

L, ! m
| as1

; m ,! i s

10
I ,e ;

.
.- .

'

| ' e=

|
3g d

2 ? -/*

f- I
. ,

-
- .

. i , i-
g . *

! ' e i > . * o J .7 . i i m
t i ' -

t ; ,
,

,
'i*e e 4 ee i 2,-- , 9 t 9 ,

'/ I 4 '' 1 IlM| || | M i I I | t I i|
'S; -

i | 1 1 j ,i .' l'1 (tI I!til i i;
d -

, ,

| | | | gI| |||' | r T1I '

Il ||| | 149 | | | | | ll' ' - ,

Th I ]
Il WT I |

' s
I w

3I i

]>( | ! ' 7
% s i i zs z

C
>s 1 i 1'

- s %

|
' I ' ' e J~s %

M <- N -. ---- .,s , J
% . .

| t- --'-
l s*

,

w F
! s rw i ,i -,

- i , i A i' i i;: y,
io

4 i Yt i ! 6 E Qy
||o I i , i | |' "

5 i i i '' I | (it s, ', t I 'l l m. O>' '
_

i i I | | l i ll |f||
2''

*

l i Njl <w| | | | | 1 '

s
NT %Q

f, F- O
$
,

' .I
'

U>
~ t Wj: ,

!

} hi Q< -

/>3 ,

l' '

} ,

f
.

. .

?-
i i i

C Se9 3 fl 0 1 1 V B 3 'l 3 3 3 Y _

9

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



s.
.'
.

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

, i,

I I l I e. t
4 e } l I i} l i I e iit iif i ..

Iii i : ii i i i i i iiIIiii i! l: Ii el .i ..
-

.

; i jii -|[|| {l i lillii i lit j illj ii

lillill till'lill'til'lillililll li n)-

||||| | lll II || I'!''l m
I -

.

Q" ...

i ||\ ~

~

I
|

-

I. 'I;
! i, ~,

i:i
> -

i.
.

. i . :
| | /. i. la

*

... i . . . ,,,, , . .. , ...., ,,t t .: - ,
-

i i , j i f _ ar*
, . 6 i ....i . i .,i i

~

h |t t t I i. I I i! iM.[t i~ ' i

! l i 1- . i i I | ||16 t -1 1 IiL C it Iii4 | r

bM,IIlii ti' lc);I'lli til| I i j i iI

\N !!|Ill II

lllilll | | |1i -

I |||| | | | _Ml l !!' b,
i,, ax,, m||| |1;

,

, G >TuwI i 2
..

I i

i -

I C.

|
' L .%, ~

~ ~'I
i | j.

,

^
i .

-

=,

- \ C.,

l>ai *- -

, ~. .x. . . .. , . .
. .

i t I i ii i t ii t Iii '1 _3,,,. e -c-

e tii .iii i liii i i, i i sii .T - c.
Q lillii t i i i t ili i 6| | -l i t .i C_

i llil Iif 2
ll||8 I |{i ) lili l i-

li' lli! I til l!Il i l l i ik l < _:'

,

| g I fl !) SE
t

' ' '''

ui,
:-

|' t
.'*

1 1 I .,

.- ..

c , , ||!'l
*

| Ii' |' i

.

e i\
! !

,

, , +
j.

t

! ,J i'',' !i +I .' :
' '

'
.

' ; ; ; .

l. ~

I C Ses 3 NO11Vb31333Y

|
| -

/

_

. - - . _

_ _ _ _ _ . __ -



'

.

e. fI

.
e. / v

.

_.. [ - J . . _ _ _ _ ~ - ~ _ - ___._

i
- __ ._

.

_ ._- _ _

._ q _

__ _

_ _ _

_ r.

_

_ _ _

G
,

_

-_ _

.

.

- 3_

_
1

- 3_
_ l

i
- ; 0 h

= 5
._

.
-

- 4
8=

-= 1s '

T*
e
s
s * e.e .

. er
.

.- Li)
a. .

_

.

e . . <).
, G E_ _
,

\eJ \l
n _ . _ - _ ]. <\_

-
\1

= _. _
_ P

e _

e _ - fy Cs

_

d dI C, I '
_- f L

\" % L_ \ \
1 \.

\.\ \ E._ L1\\ ( Y_
\1

~ W3V 1\1i\e 4 C Yh| R1II N
r lII Di I j-Ili . I E/i

i, 7

_/~/ J U
1

I /
, G_ 1

/.- .Q/
, I

/. -
E., .

.

.
,'_ ES

_ 2' R_ D-0
0 _. . < F ON2 . '

T N0 _

_. _

._g AE_
- .

-
= m RS-

TSG
N C
I -

. - E- -

M
_ w

P P-

SA n,

D
.

_

_
.

.

8

.. .o
.

.

e.
.

. ,. ie
_ e
_

.

H<"waW o<. *

_ - me* v Z iI k

_ "
*

_

,

-
_
_

_
_
_
_ ' i



%
t tg S -

i . , , , i: e
.

i.. , . .. , .... i , .. , .
-

! ii!. , Ii i i i eiii , ..i.iti i.! iii i..

1i t i! - I I I aI i ei i i ili 9 4.s e e i i i

l I l Il'I I il | l' I i14Ill i!
Il i '

-

li ll | I I li j i il | 1 | || 111lil iI D
l Ill l I l l I h Il I || l lli il !

m ;

||!|!|
=

I | |

11 m
1 I i

o%I a *i i15 '

$ 0
= .

# v
i // O

-: A
'

! ./. l =
.' ; .

, . . . . .-

- n'
g#-_. .: _.

.

i s i i . .6
tri _ U

i TU .gY Iii l 't4i i '- 1
i

iii i ii c.[ tI"I~ Gi '<

i '!!! I 11 o|| | i isft l
' '*

' f)l || | |' |ill| | | ' w g
J

| | d |l Wr
L >
N

' '*
3

1 3
N u >' % s

:' l/cs
E:

, a
W j' * %s s

% . 3 <% '
% s CC

*Qs s 0
j t --

W H
, , ! .. , 4 xv .. .

,

e i ' ' ' i i i +i i Mati ii WtE
t 4 # 1 if i i i i rx ii ouo i 4 ' '

|| -|| fi i l l (' i Nfg iiii e o>
E

i I 4 li!! Z
-

I IKI'il <W'

n eW.

\,\ F- Di ,
|

@
'

ai , ; g
\\| W

--
,.,

a.

E O 1
W

I: ,o
I*
i

!i -
-

i! .
,, .

.

t i ': i i ': ': ;
.

C Se9 3 NOI1YB31300V _

.

. - - _ .
_.



-

6 .

:

* v
e"
4 (

.
0

&n
0
1

5
6

. _

Q - _
(

Q
N ~ L'., s

y T -i,,','s s
,

- Zss'' ~ RR., ' ,

.' OO_- _ ,
_ - . HT_ - \ b C

-

.1
,i

I

g 'L- .'s'" 7A
s-S

E i

,' _ _ 1F\P \ _ _
,

- ,

O .

2E' .

_L - ,f |'
X 8L.|,E ' . , # -

_ 1A; !. Y ~-. _V 0 .CN
, _ ~ _

. 1)

.

~ _ S LSE |, !
_ P E_ , f~' > ( >

C
- / #, (

# < , , - -
A - S' Y-R ' C WEW, - 's

,

T -
- N OS_

C r
_ E-

;, ; U LAf,j'j/ ' Q LC/E
, '

l j, .

' / /, E
R E o

/)'s
,r. 4

ff F BE,/# /V /E
N '

s'sf'', / L/S - A-

,/r 1V;
O EP DYS OTE NNR E

AH'GGGGGG RTNNNNNN 1

I I I I I I TPPPPPP CAMA00AM EV
1 1 1 1t t t t.

DDD0DD PR
TTTTTT SSCCCCCCD PPPPPP

NE 50000.5. -

G 012 3 71
E -

_ _ _

L _ _ _.

.

_ _ _
.

_ _ _
-

_ _ _,

_ _
'

.

._ _ _ ' '.

_ . _-

_ . _

_ . _

.

'

1
3

I

.3
8 ,

, 0e u u. M. 0

m. , m. u ,

s g s t 0 s e 0 0 , Oi
.

-

3l-

| , g g| - H
3 i g. .

'!| | ' ;



.

D
S N
N!! w'

'}ww .

-

3
.

M _3

#,N, $d
, oa
8 >H8 8
, Om - k)$? r

l% Cw ) 8 6i b

I "kg | *

O
#.g-# g ~C# .- . =0

,_

. . - -:+-# -z ,___ _
, <n JMy ' '

b, W,
' 8

.

---.....r 4- w %C .._

_A _ _ _ Q _
mp

%
- -- == - 111---

HM%. @U_, mO em m 3o,w o
N '

a W-

I CD U
y J
$ - W .>"

C

.cg ObM ' OHy ZZg U
C2

| EEEEEE eg
----..

CW>
1%

$ Uh OM
C L A

IDCCCC =

ddN$h
U

i i i
3 i e a

a i

-
8 I i

i e i

I I B
'

- !. !.
--

-
.

.
e a

** .

d

n - e e e > e m * a " * *

a a a 4 4 4 4 4 4 4 * 4 d

.

(Dei NOIIIAG1330W

sat w im amm am
s*4 um nassa vsuxs saanso manour

1
. _ _ . _ _ _ . _ _ _ . _ . . . _ _ __ _ _ _ . -.____ . _ _ _ _ -. _ _ _ _ _ _ _ _ _ _ . _. __ ___



- :
_

'

# -

N
r
t

O0
0 t
1

s5,
_6- _

- A
.

y
, L

T -
-

; ' N. . , Z_
- . RR

,. OO- .
- s

S . . ' ;'',nr t') i )- HTf'

- C- _ 7RE - _' - 1FP - ,| ;f 1?
, | ' , v
_| IO .

2EL
3 - 8L,jr'E '{' ,; ' , s'

, - 1AV 1 _,'i ,
a' '

- - 0 .CN -- 1- i

- s LSE -

f, e EI - (,

A
' |U C,', , |,

|

; ]q's- (-

~ SR _ -
- y

c WT.

T - _. N OC_C < - c /E
, .

.|'| .I a. L f
) u LR/

P ', k
ta ED /h-S j
r BN/,' /2E .,

/'S '
- -N

O Y,, 1

EEP .

S DV
E ,_ OL
R NA

V
GGGGGG R_

_

NNNNNN_

R1_ 1_ I I I I I I
PPPPPP TNMMNMN CRAA6AAADDDDDD EV
TTTTTT '

PR
CCCCCC SSD PPPPPP

NE 5 0 0 0 0.5.

G0I 2371
E

_ _ _
L _ _

.__

._
- _

_ _- ,

_ . _ .

._
-

__
._

_ _ .
.

_ _ .

1
1

O

2 o . " . . .
_

H. 1 n._ . -

_ e 6 s . *_

5e b
;

,3 g , g !" ;

E E gE *|
.

_

! ; ) i



-

-

,.

-
-

'

0
Y. a

oho

h
t

S
_ 6'

%
.

h L
C -|k
T-i

,iI

. |,Q
,fi ;i, m

RR.
-

' EO'

- ,

\ VT
- ~r
f* ;,'gY ,i'

!

- - C
{ '

S -' s ''

7RE -
-

-
-

- - 1 FP -
,

~

O . ;| i' ,, | | q'I
.i''.,;.Wi

r

, -
.' , '

t' , 2EL .
1Pjf s\ . 8LE

' ; ' . , ,[' \ 1 R.
| '';|

,, ''. '
,i

V . o .CN ~ -
. t)

E S LS- .
~

r ., J , P Ej'i', ' 's . ,

;' , ',, C
i < L, , ). J '- (R

. - SR - . _ - Y
T - C WT/.

. N 0. C / 'C
, E LAN. -

,E j ('L / / Us
| [ 'r, Q L,P ['l. | E

S |1f> ' R ED/
;,

/|

F BN /-

|

}'
2E '

S
-N

O 1

EEP
" DVS

OLE
R - NA'

- V
GGGGGG RNNNNl N r R1_ a

_ I I I I i I
_ PPPPPP T
_ MNNMMN CR_

AAAAAADDDDDD EV
TTTTTT PR
CCCCCC SSD PPPPPP

N_

_

E 50000.5.

_

G 01 2371-

- E . . .
L . . ._

-

. . .

. . .

. . .
- . . .

, . . . '

. . . -

. .
. ..

.

.
'

o
- o, ,sa. c." "as s s , w "

a. a. n. " a. t.
,

, , ,

O o e * o , e ' o ' ' , , e e* , .

-

m5 g " .

;

=4 y 2E - - R >
k.{ ?3~ ;

l .

; |e ' 1| ;

. ' i| ;I*' j

' 4| - . ,'
,f , |\|'Ij|1|



--- . - - _ - _ - - _ _ _ ----- -____-_-_- _ _ _ _ _ - _ - _ - - _ - _ _ _ _ _ _ _

i:

RESPONSE SPECTRR ENVELOPES .

.

.

; ' LEGEND -,a ,

| 0.5 PCT DAMPING ' ,

I_________ t.0 ect onneING ~'-- - _

- ._ _ ___i2.0 PCT DP.NPING
(e.'to

'
i

.. __ ___ 3.0 PCT DONPING
,

| $
'

7.0 PCT DANeING
)'),___,

-

|-
--

__________ is. pct onnerNs
:; :
- -

i
'[

'' - - .m , - - ,.,

, .

'yI ' I
i. g

-d \ \.
\

-

* 5_
.

, .
:
. \ .

<
. _ _ _ , ,, - - ,

g i, i,,

, ,t.- H, --

/ _l u..
- '

k J 7
|

--

{
.

'-,

--

-

\; ' W ) '

- ,

/ 'A'/ . - . _ _ . m'-
-- ,

'
j -

I
. hf

, , , '
/- .-

i
,f', ''/

. w-
I

;s

e,n . ./,,'
!i ,

,

4 ., ,
.

et
--

100,, , , ,
i

10

I 0.1 FREQUENCY (CPS)
-

,

f |~
h SPECTRA N0DE1 BELLOWS EL.182.17 HORZTL

;a ,

'

SRVA EIGHT ADS VALVES SCALE FACTOR - .65 c-

I
..

' *

|
''

//M2<I fero..
'

;; % 21
. ~

.



_
_
_
-

,t*. .i

' .
; .! .'

'

7

o'

v ,

2ef2
.

r-

s.

"'

"

5
6

.

. _

- _

Y L
C-
T

. . RR-

. EO'L . -VT'

,| 3,M CS \ ,
7A

-E '

- - 1FP - - -O - - - .

~ 2E(,| {-.Q' 8LL I

E - <

, 1AV
\

\ l

,? ,' ,' * .CN | ., ,l';\ . sLSE ,

eE.
, . C, ,

(,A I |., ,' / |,
,-

r ; St
/R ',| ! | y| ,' || j cW 1

T , |,;!|||)/ ,#
(

cOS2NC - |

' u LE9
/'e'. ,,/E oLV!P c ELVaS r BA

E V
/S S-N .

1D
EA

-P DS ..

E OT
R NH

G
GGGGGe AI'

NNNNNN RE*
I I I I I I
PPPPPe T
NMNN)Nn CR-

i i l i1f f f f f eOODDDD EV
PRTTTT3 TCCCCf C SSD PPPPPP

NE 5 0 0 0 0. s.
GD1 237i
E -

_ _ _
L _ _ _
'

. _ _. .

. _ _ .
- . . _

. -

_. .
.

_

. - _

. _ _
_ _.

. '
.

*
*

e., *-

. s, * e. s.e. ee.

a a

2_E:: -

, ,:, | .s i .| I 4* g add "
| '



. 0 -
0
0 1

. A
1 -

g

l 4 _
_y _.

_

L 3 pE_ _L L
_

- Ms _1
I -

._A.
_R

F _

h
-r I f lI

l _' L.1 _

A. r_i

# I -

D
A-

-
-

R

-
z
e
s 7s ,

0
1a 0c

c 0 0
e 1 .: 5
e 3 21c

S 8.
.

s
e
v 1
a P,c .a 0
c 0 C L

7 E0 C
Gl

.

SN
WI, Y

0 OR
0 C [l A3
0 LEN

EL.

E BC
,

0 0. U T0 '
1

Q2 N90 1 E, /7E.

EV 9R*

D 2

S. 0 F O/
, .

1
:
t 0 N 1
U 1

L 0 _ A
A AC.

V ROG_

TLWU ,

EN 0 . C H51

P 0
: E B

EM 0 P RA .

D S*
;

3

.

, 0 1
0

. *
2 E
0 20
0 0
0 O. 8

. E

m Ne " zOMH aWJ u - C~
: 3

.
i

i , ,



.
0 -

0
0 2
1 .g

.v
A E

N

% Rn
A

F

A"
L .

C.I 5T..
-

- \i \ R'

; \ E
A , V

a
- 7e
e ,

a 0 /,<b 1
- 0 / 0a

.' 0*a 5 \ 21 3
- 1
- \. S 8-

A1 1-
* P* , .*
- 0 C L* 0

E( / [7 /-

C G0 l

!/| SN. ,

f WI

//H|/
Y,

/ OR0
C LA0

/#3 LEN0
EL.

E BC

'/
_

U,

0 T
0

- 0. O N92 8

E 1E7,0
/EV9.

. - R D 2

-
/F O1,

3 0
N- 1t 0

U_ A

N 0
.

-
1

L 0
A AC.

ROGV

TLWb , EC H
A 5 E' R
W0 P P

F
0f

A . S'U
'

1.

Et
-

. 2
. . . 0
. . . . 8.. E..

n " :* : C_
t

' ; : : \ | f



_
_
. )

0 _
0

_ 0 1
3

#/#
\ , ".

\ N\
E,

M
- _ - A

R
r l (b ( f F

ff | I .f

I
, LI

/|Ih A.
* V/' .

I

DU A
R

a
7r

s
0

1i ,

a 0a 0
e 0 1 .
ra 5 3 2e 1

. S 8c
.

i 1c

# Pr
a . .
c
o 0 - C Lc 0 E7 , C

0

S.

WY OL,

0 C LL0
3 LEN0 EW. E BS
, '. 0. U

L0 1

0 Q O92
0 E 1O7

/EP9.
- R D 2

O/, F 1S 0 N 1E 0
U A1

L 0 ACA .

V ROF
TLXG E,

N 0 C S
I 5 E C
P 0 EP RM 0

SA .

D -

1
.

0 1
, 0 E- 2

0 2
0 O
0
0 O. O

E
CJ ) J#;? .~ ^ - 4 e '' R

!



^
_, ..

_.
.

.

_
_

,.

o. _,o
o 2
s

#
_
_

% E,

M
_ _ A,

' ., R.

u\ F
-

'\\ L-\\\

sd
_

C-
T.

_ |ff ef

U |.
R/
E_

\iT V
a '
c 7s
t ,

a 0 ' r 1,

c o.h )' x0 .e 0c 5 )% 21 3
e 1 \\
c

.
. S 8

t

a - 1
t P

/ -{F r/,e , .
/c

e 0 C Lc 0 ,

/ E7 C
~ / /0

. / S
WY, OL0

0 C LL
3 LE0 N EW.

E BS
'-

U,

0 L
0
2

, o. Q O9
0 E 1O7n

/-
. . EP9R D 2

F O/,

S 0 1

E 0 N 1

U A-
1

L 0
A AC-

.

V ROF
- e TLX_ G , E
_ N 0 C S
_ I 5 E C

P 0 E
M 0 P R

S.A .

D

-

1

Ea
2.
0
8.. *

. E.



O. / ,

5# 1_J
Z
1 . -g l '6

% 0
'

E
A Qi M

A
Rh \ Fl

?' , s)\
L .
A/

* 4' {' /I I -
y

[ D(
f

, A
R

. n
- e 7s

r ,

e 0 0 1a I

)c 0 0
1 .

c5_

23
1o

S 8.
.

t
1r

u P, .o
c 0
c 0 C L

7 E
0 s = C

. S
WY,

d O0
C L0

3 s L0 N
EC.

E BS
O

0 ' 0. U
,

D1_ 0 O
2 N9
0 E 1O7- /EC3.

R D 0

F O/,

S 0 2
NE 0 1-

-

U A1

L 0
A AC.

V ROQ
. N 0

.
TLN_ G , EC G_

I 5 E N
P 0 D
M 0 P R

S.A .

D
'

1
.

t
_

2. c0,

. 0 o. 0 n_ . 0 . o0 .

s.

n
O <Eu * WaJaL

1 ! ' :



@ y.
J f 2W , #'S

"
E

- M
A
R
F

L
C '-
T-

K R
E

T V
Ns

c
e \ )
s \ \ 7r ,

a 0a 1
r 0 0
e .
t 5 f

O<)i
0
) 2e 1 1 '

c ; < -
.

. f
S 8MJi

:
t 1' Pn ,
e .
c 0

- C Le 0
E7 y / Y0 C

N
_\ N

.

_ S\ x
W, Y

0 0
0

I ,r| |/ //I / / C 5
3 l

L0 - | ( N
.

i )/; EC
E BS
U O,

0
0 D..

2 0. Q N9
0 1 E 1O7
. /EC3,

'
R D 0

S 0 F O/,

/'E 0 N 1
U 1 AL 0
A AC.

.
V

. ROQ_

TLN_

_ G
.

C O

,
_

N 0 E
I 5
P 0 E N

nM 0 P RA .

D S._

-

. - t

r, '

8 o.

n
:: a. .

-
s

e
t | ; , ' : * i >* <, ,b



9 i
s

! ogi -, ,

% s , , s vs_. . m

Nks NC

%N5CNN i
^

w~ ^%% x r ,

$:%k%,'-

\ !. \
- <.-

.

L <
%

o

3. b,

ao * *

20 3 *

kl w N^
*

w w-

u -

[{ 1= .

Oo O ]

o W.

e - w g
@2-

3-
d 00
o o _l e
E JU: z

| WI.

W CD U
Do e x..* ~O * m o

o w wWG
*

i W3o
i E

,
| ' O ~

mJ t OfDwo Z o
<| _J o

' < <U.> ZOx
FJKe .

Wzo - o
L O dI o 1 0. m< . - go . .

~

M

o W
. - E N

- o
8 i e.- w

( S,9 ) N O I 1 V H 3 "I 3 3 3 Y "_
. __ _. . .- _ _



"

0, A0

4" 2 _.0
3

k1\ \ .'
\ x M"'

'i E,
~ M

A
R

f F

/ e L
\v '

,

! C,

/ T-,
RI

/
, E

_

_
J V

_ 3
0

78

'a
,

0 1o 0
c 0
c 0 .
c 5 1 3 2c 1e

# S 8.
.

'
c a 1t s

a Pe m,c . ..c 0 .,
e 0 , C L_

7 E_
_ C
_

0 ,

_ G_

.

. SN
WIY,

. 0 OG-

0 C LG3 LU0 N
EH.

E BC
, U0 R..

_ 0 0. Q_

2 I 0l

0 E 1E8
/. EW0R

_ ' D. .
_ 1

S 0 F O/,

1

E 0 N 0
U 1 AL 0_

A AC.

V ROX_
_ TLRG_ ,
_

N 0 EC I
I 5
P 0 E L

DM 0 P R_

A . S.

D_

- ,
_ 1
.

.

.

_
.

_
_

1I

E.

2. 0. 8.
.. E

Cg )L OU-. :<f & A
L

! , ' | . J : |;! i
:



|1 '

3 2
1

i /- , / i fr y
/ | | [ ,0/ -

H ~ ) / V E(

t MgK_ [ { A_

f ) /_

.

) R_

_ !|
_

y F
f_

_

- ~- )_
_
_

[' L_

A
. J ,

I

D ,.

A
R

-m
u

- 7a
s .
a 0 1n
u 0

0

0 .ra 5 1

23e 1 *
w

S 8.
.

n
a 1e

m P.6 .
m 0

0 C Le

7 E
0 C G.

SN,

WI, I Y
0 OG

C LG. ; LU0 N
EH.

E BC
, U0 L0 0. Q..

2 O01

0 E 1O8
/.

EP 5R D 2
, /O 0 . F O1

t. 0 N 0s

u1 AL 0
n AC.
y

RO U
TLGo ,

w 0 EC Q
s

a 5
0 , .1R.[ E We

s . P- 0 a ).a

P Rt

n . S'
. .

~

u '-
.

i

., * -

-
* 1 1

E.

2
2 ,

0 . 0
.0 8.

E
Czo _ - xw) W"U<**

f 1!

g\
|( , : , : 1

.-
'



|: ,

@ c
.
0 x 20-

_ 1

1o *

I

\ N _
J

_ - -

%\ t\
\ s E

f

N
| a M

A
! 'N l

R
s F.

%' An E
/ C '

1p )f
, T

!

[ / f- I -r '

r
/ Rj ,

E
V_

u
f -

-

7
1

0o
. .v 0

21 3v -
v - 8Sa

I _ 1e
PI |

' g' .

C Lo

Ew'

e ' [w
I C G

.
SNw _

e ' WIY OG

- C LG
.

LU- N
- EH-

-

.
| E BC

' U
.L,

0. O O0-

-

- E 1O81

/EP5-
.

.
. R D 2_

O/F 1

N 0,
'

A
AC
ROU

.
TLG EC Q

/.* E ,W*

'

n 'fW.
P

u P R-
! ~ , S*

,
N.~ ,

st
- t-

1

E
2o 1

. 0
. 8
.8

2
=

I | I ' | I | | | ;|'



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

. _ . ~ . . . . . . . .

As .

i
ITEM 3,.

,

1

GRAND GULF NUCLEAR STATION UNIT 1

QUALIFICATION SUMMARY

1. Equipment Name
Pressure Indicator Switch (Master Trio Uniti,

2. Equipment No. IP41 PIS N602A

3. Qalification Documentation (Enclosed with this repcrt.)
A. Qualification Summary of Equipment (SQRT form), including

required response spectra with TRS plotted on RRS graph asappropriate.

See attached SQRT Forms
e

B. Reference Documents
.

Reference Document Revision or Title /Sut;ectNumber Identification Date

1 9645-J-301.0 Rev. 23/5-15-81 Technical Specification
(with App. WD) for Electronic Instruments

; 2 3768A 3-9-76 Qualification Test Summary|

fer the Trip /Calibratior
System Rosemount Model 510E

3 77522F Rosemount Acceptance
Test Procedures

4 4247-1 7/76 Trip / Calibration System
(Section II) Model 510DU

i

!

C. Additional Supporting Documents

Document Revision or Title /Sub]ect
| Identification Date

No. H 13-6 6-29-78 PGCC Seismic CertificationIndex 1*15 Report (by General Electric)Section 10
(For Panel H13-P871) ~

.
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'*
QUALIFICATION SUMMARY (CONTINUED)

' . .
EQUIPMENT NO. 1P41-PIS-N602A

i

4. Functional Requirements
- Energize on decreasing process conditions at a pre-determined set point.

2 5. Demonstration Capability
The pressure indicator switches (master trip units) performed successfully in
accordance with Rosemount acceptance test procedure (Ref. 3).
The allowable shift in the trip unit was i 0.13*/. of span, Tests showed a maximum
shift of -0.024% of span which is within specified limits. .

'

6. Rationale for Qualification Certification

(Include Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and consideration of

, high-frequency response.)
The fact that the equipment survived an operational lig and a non-operational
15g, 33HZ single frequency, single axis test was considered as creditable
evidence of the specimens ability to resist seismically induced stresses.
IP41-PIS-N602A is located on panel 1H13-P871. Document No. H13-6, Inder 1 15,
PGCC E ismic Certification Report, Figure 1 on Page 13A shows location (4)
for trip units. Test g level of 11g's on each axis exceeds the g level
requirements for this equipment on the panel.

.-

.

e
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_ Qualification Summary of Enniement
!

It Plant Name: Grand Gulf Nuclear Station Unit 1 IYPe:

1. Utility: Mississioni Power and Light Co. P WP.

2. NSSS:"G.E. 3. A/E: Bechtel Power Corp. 8WE 6, Mark III

II. Com?cnent Name Pressure Indicator Switch

1. Scope: [ ] NS$5 DC)BCP

2. Model Number: 5100U237028 Quantity: 2

3. Vendor: Rosemount'Inc.

4. If the component is a cabinet or panel, nane and model NC. cf the
devices included: ntA -,

-

Circuit Board
5. Physical Description a. Appearance with a front control panel.

b. Dimensions (H x W x D) 6-31/32" x 1-3/16" x 9-7/8" (Ref. 4)

c. Weight 1-3/8 pounds (0.62 kg) (Ref. 4)
6. Location: Building: control Bu11 dine

Elevation: ioni nu;

j 7. Field Mounting Conditions [ ] Bolt (No. . Size )
[] Weld (Leng:n )
[X) 2 Captive Screws

8. a. Syste5 in which located: Standby service water
Energize on decreasing process

b. Functional Description: condition at a pre-determined set point
)
'

c. Is the equipment required for [ 3 Hot Standby [] Ccic Sh;;de t-

[X3 Both [] Nei;ter

9. Pertinent Reference Design Specifications: 964 5 -J- 301. 0

Rev. 23 (with Appendix WD) (Ref. 1)
'

.

|
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III. Is Equipment Available for Inspection in the Plant: [X) Yes* [] No
IV.- Equipment Qualification Method:

[x 3 Test [ ] Analysis [ ] Combination of Test
and Analysis,

Qualification Report *:
. 37 68.A./. .Q.u.a.l.i.f.i ca..t io.n..T.e s t..S.um r.y f.or th e. . _.. .. ...

Da te(No. , Title and Date) Trip / calibration System Rosemount Model 510DU/ 3-9-76

Co@any that Prepared Report:
_ Ba sseun t .lDE 6. . .. .----------

Cogany that Reviewed Report: _ 3ag eount,1,nc..................

V. Vibration In;:ut:

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

b. [ ] Hydrodynamic only
-

c. [ ] Combination of (a) and (b)
2. Method of Combining RRS: [ ] Absolute Sum [ ] SRSS [X] N/A

,U'.E e r, _s_;_e_:; .y /
_

3. Required Response Spectra (attach the graphs):
_A,t,t,a,c,h,e,d, ,F,igu,r,e, ,2, , , , , , . . .. . .

4. Daqing Corresponding to RRS: OBE,_37. _ _ _ _ , SSE_ _37.,_ _ _ _ ,_ ,_ ,,
5. Required Acceleration in Each Direction: [x)ZPA [ ] 0:ner

i (I e:iUT"
! OB S/S = F/B - 0.55g V=55.g

S /S
=,,,g yyg,,,,,,,,,,,

F /B =_ _ 0 Ug.............. Y *,_ g yyg_ _, _
g
, , _ , _ , _ _ _

,,,gyyg,,,,,,,,,,, - 94 228._ __.....

6. Were fatigue effects or other vibration loads considered?

[X3 Yes [ ] No

If yes, describe loads considered and how they were treated in overall
qualification program: . Fragility tests were considered at 15 and 20g's

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

.t.o d.e.t.e.r.m.i.n.e..i.f..t.h.e..u.n.i.t..i.s..sti.ll opera tional .a f ter exposure to these- . .............. ........................

.h.i.gh g le. vel.s.
. . . . . . . . . . . . . . . . . . . ~ . . . . - . . . . . . . - - - - --.......-..---.------

* NOTE: If more than one report coglete items IV thru VII for each report.

_ - . . _ _ - . .- ._. _ _ . _ - . ._
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VI. If Qualification by Test, then Complete *:

)rander1. [x3 Single Frequency [ ] Multi-Frequency: [X sine beat
2. [x] Single Axis [ ] Multi-Axis

'

" " " " - - - ~ ~ ~ -

3. No. of Qualification Tests: OBE SSE 1 Other see vi ,12
, s p e c : ,. y. ...... .4. Frequency Range: ( )

-

M2h .d.M __..__ ___ _
5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):

S/S = None below 33HZ F/B = None below 33HZ V= None below 33HZ
6. Method of Determining Natural Frequencies

[$ Lab Test [ ] In-Situ Test [] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graph:

Ex] No .-

8. Input g-level Test: OBE S/S = F/B = V=

SSE S/S = _i g _ , F/B =_ 33 V =_g_.

_

9. Labcratory Moanting: .

2 Captive1. [ ] Bolt (No. Size ) [ ] Weld (Length ) [Y] screws.

10. Functional operability verified: [x] Yes [ ] No [ ] Net Applicable

11. Test Results including mocifications made: Test results showed a maximum shift
in trip point was -0.0247. of span. This was within the specified shift of
_iQ: D7 d span. No modifications to the trig, units were reguired.1

12. Other test perfor.ed (such as aging or fragility test, including res;1ts):'
After seismic test of 11g's, temperature / humidity and radiation tests were
performed successfully. Fragility tests were then performed at 15g's and
20g's. The trip units passed the tests successfuTy~aHh'ot1gfi~som~e ~dI5dgI~~~

was sustained by the cardfile structure holding the trip units.
A resonance search from SHZ to 200HZ at 2g's with sweep rate of 1 octave per
minute in each of 3 mutually perpendicular axes was conducted before 11g's **

.. Note: If qualification by a contination of test and analysis aisc cc ;lete*

Item VII.

** seismic test. All resonances with Q's greater than 2 were found to be
at frequencies above 33HZ.

e

_ . _ _ _ . _ . _ _ . . . .
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VII. I.f Qu.a.l.i.f.i.c.a.t.io.n by Analysis, then complete: N/A
-

. ... .

1. Method of Analysis: -

[ ] Static Analysis [ ] Equivalent Static Analysis.

[ ] Dynamic Analysis: [ ] Time-History [ ] Response Sps:trsr
2.

Natural Fr6quencies in Each Direction (Side / Side, Front /Ea:k, Vertical):
S/S = F/B = y=.................. ... ............. ..........__ .....

3. Model Type: [ ] 3D [ ] 2D [ ] 10
[ ] Finite Elecent [ ] Beam [ ] Closed Fer: Soluti er.

4. [ ] Computer Codes:,

................ ........................................
Frequency Range and No. of modes considered:

......................__.........
[ ] Hand Calculations '

5. Method of Conbining Dynamic Responses: [ ] Absolute Sur [ ] SR55
[ ] Other:-

T.....Ty ;spe:1

6. Da ;ing: OBE......... SSE...... Basis for the dam;ing used:
.................

7. Su;; ort Considerations in the model:
.........................................

E. Critical Structural Elements:

Governing Lead
or Response Seismic Tctal St res sA. Ide9tification Location Combination Stress St res s Al l o.3 :' e

|

|

Maximut Allowatle Defle:::o .B. Max. Critical to Assure Fun:tional 0;e a-
..De f l ect.i o..n .Locati on .b.i li t.y...... .. ....... .. .......................

+"N

I

|
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ITEM 6
. .

GRAND GULF NUCLEAR STATION UNIT 1,

4

l QUALIFICATION SUMMARY
, -

.

1. Equipment Name Solenoid valve, Model No. 75GG001
.

. 2. Equipment No. lE12-SV-F060A

3. Qalification Documentation (Enclosed with this report.)
A. Qualification Summary of Equipment (SQRT form), it ~.uding

required response spectra with TRS plotted on RRS graph as
appropriate.

SQRT forms attached
e

.

B. Reference Documents

Reference Document Revision or Title / Subject
Number Identification Date

1) 9645-J-610.0 Bechtel Design Rev. 16 Nuclear Service Solenoid
Specification Valves for MP&L

2) Appendix W Bechtel Seismic Rev. 5 Power Opera ted Valves
Requirements Requiring Seismic Qual.

For MP&L

3) Report 1735 Target Rock Corp. 5-7-76 Seismic Report for
Solenoid Motor Operated

Valves (Analysis)

4) Report 1827 Target Rock Corp. 11-4-76 Environmental Test Report
on 75GG002 Solenoid Motor
Va lve , Soft Seated, High
Pressure Version

5) Report 1500 Target Rock Corp. 10-22-74 Environmental
Test Report on 72V Solenoid

C. Additional Supporting Documents Valve (with rectifier)

Document Revision or Title / Subject
Identification Date

.

.

.

l

.
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; QUALIFICATION SUMMARY (CONTINUED) '

l-

%
i

EQUIPMENT NO. 1E12-SV-F060A '

'

i i

4. Functional Requirements .

must maintain their safety related functional capability under all normal and

abnormal plant operating conditions--must maintain a set position open, closed
or modulating during a seismic event--must maintain system pressure integrity

in order to perform their safety function

8 5. Demonstration Capability

Solenoid valves oprated satisfactorily before, during and following tests that

were perfomed to demonstrate that they could meet the functional requirements

.

.

6. Rationale for Qualification Certification

(Include Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and consideration of

,
high-frequency response.)

Both the test and analysis used 4.5g's as input acceleration which is conservatively
i

! greater and more severe than the required input motion of 3g ZPA minimum (Ref.
i

|
App. NN, Fig. 1).

1

Operability without degradation was demonstrated before, during and af ter testing.
i

| High frequency response considerations are not applicable as these devices are

| located in the auxiliary building.
|
! Testing was performed on a solenoid valve without a rectifier, Ref. 4; with a
!

! rectifier, Ref. 5; and an analysis was performed on a solenoid valve, Ref. 3.
l

.-

.

O

{

. _ _ -



,

. ..
.

' , . ..'
..

.

Qualification Summary of Equipment
!

,

I. Plant Name: Grand Gulf Nuclear Station Unit 1 Type:
:

1. Utility: Edssissippi Power & Light Co. (MP&L) PWR

2. NSSS: General Electric 3. A/E: Bechtel BWR__6, Mark III

II. Compenent Name Solenoid valve

1. Scope: [ ] NSSS [X] BOP

2. Model Number: 75GG001 Quantity: 4

3. Vender: Target Rock'Coro.. East Farmingdale, N.Y.

4. If the component is e cabinet or panel, name and model No. of the
devices included: N/A "

.

5. Physical Description a. Appearance 2-Wav, Ir-Line, Solenoid Valve.

l

b. Dimensions 7k" x 14 3/4"

c. Weight 24 lbs.

6. Location: Building: Aux. Bldg., RHR Pump Room A

Elevation: 1:3'

7. Field Mounting Conditions [ ] Bolt (No. , Size )
[] Weld (Length )
[x ) In-Line, Socket Weld

.

|

8. a. System in which located: Residual Heat Removal System (RHR)
Provides on-off control in the RHR

b. Functional Description: for Post Acc. Sampling

c. Is the equipment required for [] Hot Standby [] Cole shutdeve
--

[X] Both [] Neither
| 9. Pertinent Reference Design Specifications: 964 5 -J- 610. 0, Rev. 16

and Appendix WW, Power Operated Valves Requiring Seismic Qualification
,

for MP&L, Rev. 5.

|

_ _, __.._.._- _ ..__._._. _ _ _ - - _ - - - - - - - - - _ - - - - - - - - - -
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REF 3
*

1
,- !

III. Is Equipment Available for Inspection in the Plant: [x] Yes* [] No

| IV.- E.qu.ipment .Q.ua.l.if.ic.ation Met.h.od: i. . ...--- - . . -----... .
|,

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

No. 1735,
Qualification Report *:,ggtggig,Reggre for solenoid Motor operated Globe

(No. , Title and Date) Valve Assembli e.ss-.M.o.d.e.l..No ' s 7 5 G.G..001..& 75 GG - 00 2, 5 - 7 - 7 6
-------

Company that Prepared Report: Ta rget Rock Corporation

Company that Reviewed Report:..T.a rge.t .Ro.c.k .C.orpor.a t ion .......... . . . .... ...-.

V. Vibration Input:

1. Loads considered: a. DC) Seismic only
.

b. [ ] Hydro (ynamic only

c. [ ] Combination of (a) and (b)
*

2. Method of Combining RRS: [ ] Absolute Sum [ ] SRSS [x] N/A
To!F.ir;~iiiiiTJ)~-

3. Required Response Spectra (attach the graphs):SMd.3222hed In2gt,yot,f on,(Am.W
Fig.1

4. Damping Corresponding to RRS: O B E .N/ A .--..---. S S E. . N. ./ A. . . - - -. . . . . . . --- .-

5. Required Acceleration in Each Direction: [x] ZPA [ ] Other
(IEiliTJ)~~~ l

OBE S/S = 3 F/B = 3g V= 3g
S/S =',['{g'",-[[~~~~~~ F/B =[[[',3 *-[[[[[[-[],~[-~ V =-[[{g ['[[--[-[-SSE

,, ,,, , , )g 3,

6. Were fatigue effects or other vibration loads considered? |

[ ] Yes [x] No

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

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

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

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

.

* NOTE: If more than one report conplete items IV thru VII for each report.

1
i

, - . - , - . - , , . , . - . - . - - . _ - - - - _ . - _ _ _ - - - - - - - - - - - - - - - - - - - -
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REF 3

. .

VII. If Qualification by Analysis, then complete:
'

1. Method of Analysis: -

[ 3 Static Analysis [ ] Equivalent Static Analysis.

[x] Dynemic Analysis: [ 3 Time-History [ ] Response Spectrum

2. Natural Fr6quencies in Each Direction (Side / Side, Front /Eack, Vertical):

S/3 =. 212.2.UI........ F/B =.. 279 7..H.Z....... V= 279..... 7 HZ. ............

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

[ ] Finite Elecent B 3 Beam [ 3 Closed Form Solutior.
4. [ 3 Computer Codes:

.

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

Frequency Range and No. of modes considered:
.................................

[x3 Hand Calculations '

5. Method of Conbining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
[x] Other: N/A

-

IEiiTJ)-~~~~---~~-~~-----
6. Da ping: O B E, y,o,n,e,,,, SSE,g g , Basis for the damping used:ys,ef,ye.g,ufrsd.Jrpui

motion7. Support Considerations in the model:,,,gne,2equize,d,,,,,,,,,,,,,,,,,,,,,,,,,,
8. Critical Structural Elements:

Governing Lead
or Response Seismi c Tot al St res sA. Identification Location Combination Stress St ress Alloaa:l e

N/A

Maximum Allowable Deflec: 1o.
B. Max. Critical to Assure Functional Opera-

.D.e.f l e.c.t.i o..n . Loc.ati on .b.i li t.y. .. .. .. .... .. .......................

.000707" C.G. of maximum .008" min. clearance._ ,

g" loading which
is in the bonnet

1

- _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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REF 4
.e

III. Is Equipment Available for Inspection in the Plant: [x] Yes* [] No

IV.- Equipment Qualification Method:

[x] Test [ ] Analysis [ ] Corbination of Test
and Analysis,

Qualification Report *:. No. 18 27. .E.n.v.i.r.o.n.m.e.n.t.a l..T e.s t Report on, . . . . .. .........

(No. , Title and Date) solenoid valve (less rectifier),11-4-76

Cogany that Prepared Report:..TtEEtt.52%k.99.r2 .... ... ...

Co@any that Reviewed Report:. .T.a.r.Ee.t. .R.o.c.k. .C.o.r.p , , , , ,, , , , ,, ,, ,

V. Vibration Input: '

#1. Loads considered: a. [x] Seistic only

b. [ ] Hydrc:snatic onlyd

~

c. [ ] Cotination of (a) and (b)
2. Method of Cotining RRS: [ ] Absolute sur [ ] SRSS [x] N/A

. bn. f.. . . . . . . . . Ty. , -er, s;e:: j

3. Required Response Spectra (attach the graphs):MMM.Jun.Wou.GER.k
4. Da@ing Corresponding to RRS: O B E,_g _ _ _, SSE,_ , g ,_ _ ,_ ,_ _g.1)

Fi

_

5. Required Acceleration in Each Direction: [X'] ZPA [ ] Other
,.....,J)

.....
(s;e;i.

OBE S/S = 3g

S / S =- ". . ".h ".. ". ". . '.- . .". . F /B =F /B =~ ". 3 """"" " "" V =~ "33 ". ". ". . ". ..".
y= 3

SSE
3 c. S A. .. . . ...

6. Were fatigue effects or other vibration loads considered?

[ ] Yes [x] No

If yes, describe loads considered and how they were treated in ove-ali
qualification program:

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

-

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

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

.

* NOTE: If more than one report co@lete items IV thru VII for each report.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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,

VI. If Qualification by Test, then Complete *:
, random1. [ ] Single Frequency [X] Multi-Frequency: ~ sine beat

,

,

.X dwell2. [ ] Single Axis [X] Multi. Axis
-

~~~~~~~~~~

3. No. of Qualification Tests: OBE......._ SSE... ....Other see note. 1.be. low. ...

4. Frequency Range:,egh,,k, octave from 1-35HZ, plus each resonant freq.

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

S/S = _ g g _ _ _ ,F/B = la uz V= None

6. Method of Deter.-ining Natural Frequencies

[X] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS er,' eloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS gra-M

[X3No
:

S. Input g-le vel Test: OBE S/S =,, g _ , F/B =, n _ _ V =_ g _
SSE S/5 = agg,_, F/B =,,,4,. Se V =_4,.g_,

-

_ _ _

9. Laboratory Meanting: -
.

1. [ ] Bolt (No. Size ) [ ] Weld (Length ) [ X] Te,s,t,,Fixtur,

,__,,,

10. Functional operability verified: [X]Yes [ ] No [ ] NO: Applicatie

11. Test Results including mocifications made:,d g n,g and fo11,ow1,nn e.ach dwell
,

ggali.the va,13 g e g ted satisfactorily

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

@ g, simulation (, including 50*/. of radiation), functional, temp. and humidity )

. ego.s.ur.e.. fu.n.c.t.i.o.n.a.l..a_nd c.yclic tests were performed prior to seismic tests.,
. . ....... .. . . ..................... ...

Following seismic testing, functional, accident aimulation (including radiation,

temp / press. profile) and functional tests performed.
If qualification by a cortination of test and analysis also cc-QvgsThe solenogy dete

v Passed
* Note:

-* Item VII.
NOIE 1 No. of Qual. Tests-- Vertical and horizontal inputs of 4.5g's were applied

simultaneously to each octave frequency from 1-35HZ "in-phase" then
repeated for 180* out-of-phase. Total 78 tests. (Exclusive of the resonant

'

frequency survey)

|

|

1
|

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

.

III. Is Equipment Available for Inspe.ct.io.n in t.he..Pl.a.nt: [x] Yes* [ 3 No-. . . ..--. . . .-

IV.- Equipment Qualification Method:

[>0 Test [ ] Analysis [ ] Corbination of Test
and Analysis,

Qualification Report *:
, .N.o.s .15.00. .E.n.v.i.r.o.n.m.e.n.t.a.l..T.e.s.t. .R.ep.o.r.t. .o.n. .
,

! (No. , Title and Date) Solenoid Valve (with rectifier)

Corpany that Prepared Report:,, Target Rock Corp.

Cor:pany tha Reviewed Report:Jane,t,,Rpgk, corpm _,,,,,,,,,

V. Vibration Input:

1. Loads consideree: a. Dc 3 Seismic only '

b. [ ] Hydro (ynamic only
~

c. [ ] Combination of (a) and (b)
2. Method of Corbining RRS: [ ] Absolute Sum [ ] SRSS [X] N/,A......... .,--

! Used . e r, s;e:1 yj
3. Required Response Spectra (attach the graphs):Reguired, Input),fotion ,(App, Ig{| g ,,,,

Fig. 1)
4. Darping Corresponding to RRS: OBE,,,yjg,,,,,,,, SSE,,,N/A,,,,,,,,,,,,,,,,
5.

-

Required Acceleration in Each Direction: [x]ZPA [ ] Other
(. . . . . Ty. . _ . .| s;e:i 1

OBE S/S = 3jt F/B = 3g V= 3g|

SSE S /S =" '' ,3 g " ' - ~ ~ ~ ---- F /B - ~ ~ ~3g ' ~ ~ ~ ~ ~ ~ - -- ---- ~ ~ V =~ ~ 1rg- - - - - -- - - ~ ~
'

6. Were fatigue effects or other vibration loads considered?

[ ] Yes [x]No

If yes, describe loads considered and how they were treatec in overall
qualification program:

..... ......--.............__.................

: --
:

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

1
..................... .....----.... ..----.....-.....-..------

.

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

_ . _ _ _ _ . _ _ _ . . _ _ . _ _ _ _ _ _ _ _ _ - _ , _ _ ___ _ _ . _ _ . _ _ _ ___ ._. ,. _ _ _ _ -
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VI. If Qualification by Test, then Complete *:
, random

1. [ ] Single Frequency [X] Multi-Frequency: fsine beat
,
'

Y dwell
2. [x] Single Axis [ ] Multi-Axis

~
~ ~ ~ ~ ~ " - ~ " '

3. No. of Qualification Tests: OBE SSE Other
1spe.gotc1?y _1.gslewfee 1

4. Frequency Range:3,45g_ _ , _ _ ___ __ __ _
5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):

!

S/S = 3 5 20 & 26.5 HZ F/B = 9,17.5 & 26.5 HZV = 21 HZ |
, , _

6. Method of Determining Natural Frequencies l

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

7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graphi
LX]No

.

; 8. Input g-level Test: OBE S/S = 3g s 4,5 _ F/B = 3g & 4.5g V = 3g & 4.5g3
,

SSE S/S = 3g & 4.5g F/B = 3g & 4.5g V = 3g & 4.5g

9. Laboratory Mounting:
.

1. [ ] Bolt (No. Size ) [ ] Weld (Length ) [x 3 Test fixtu:.

'

10. Functional operability verified: [x]Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: valve,ogerated satisfactorily during

2 2 Iti,2na,neA ,w,e,11 periods and following the dwell testsd

12. Otner test perforned (such as aging or fragility test, including results):
4

Acine simulatio3 seismic testing,and accident simulatio,n functional2

ogrability was satisfactory before, during and following each test.

- Note: If qualification by a cottination of test and analysis aho co plete*

Item VII.
NOTE 1 No, of Qual. Testa-- A uni-axial input acceleration of 3.0g's at each

noted resonant frege;.ncy for 10 scconds, then repeated with an input of
4.5g's was applied to each of 3 mutually perpendicular axes. (Exclusive

e

of the resonance scan) Total 14 tests.

._. . _ _ _ . . - _ _ _ . - . . - - _ - _ , - . . . - _ - . - . _ . .
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Qualification Summary of Equipment
!

I- Plant Name: Grand Gulf Nuclear Station Unit 1
'

Type *

1. Utility.- Mvst PwR

2. NSSS: GE 3. A/E: Bechtel BWR BWR/6.,

II. Component Name toad Center :: nit Substation

1. Scepe: [ ] NSSS [x] B0P

2. Modei Number: Quantity: 1

-

3. Vendor: 1-T-E Imperial Corporation

4. If the component is a cabinet or panel, name and model No. of the
devices included: Refer to I-T-E Seismic Cerification Report:

.

I-T-E S.O. No. 33-50481

5. Physical Description a. Appearance 4 cubicle line-up, CUB 1-5KV ATC,
CUB 2-750 KVA XFMR, CUB 3 & 4, low voltage swgr.
b. Dimensions 90"H, 58" D, 138'L

-

c. Weight 7691 lbs. including breakers

6. Location: Building: SSWT

Elevation: 133'-0"

7. Field Mounting Conditions [ ] Bolt (No. , Size )
[X] Weld (Length 4x5/16") 4 places XFMR Sectio
[X] 4 plun welds per frame

8. a. System in which located: R-20;

b. Functional Description: 4160/480V Distribution System

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

[X] Both [] Neither.. ,

t :
-

9. Pertinent Reference Design Specifications: 9645-E-017.0,
i

9645-E-091.0

12/80
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III. Is Equipment Available for Inspection in the Plant: [x] Yes? [] No
IV.- Equipment, Qualification Method:

.

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

and Analysis
Qualification Report *:

- - .5 0. .K.V.A..X.F.MR. .w.i t h-- 2. rima.r.y...a.i.r t.e.r. min.al chamber.7
- --- -- --

(No. , Title and Date) ... Seismic certification report ITE-6.0 33-50481
......- --.....-.....--- ---.- .--..

Cocpany that Prepared Report: Wyle Laboratories tested under I-T-E D.O._ g_g g _ _ ,,,_ ,_ ,,, _ _q

Corpany that Reviewed Report:_I-T-y_Imy,c,ri,a,l_coryoration switchgear division.
, , , ,, ,

V. Vibration Input:

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

b. [ ] Hydro @namic only

c. [ ] Combination of (a) and (b)
2. Method of Combining RRS: [ ] Absolute Sum [ ] SRSS []*

N/A "I650EI55eCIIi)~3.
Required Respense Spectra (attach the graphs):,_ct,a,ph,s_a t,t a ch,ed

, , _ _ , _ _ _ , _

4. Danping Corresponding to RRS: OBE__ly. SSE_ _l*/.___ ___,__,

5. Required Acceleration in Each Direction: [ ] ZPA [ ] Other
N-S E-W (5pecIIj]'"

OBE S/S o, g3____ F/B = 0.180c
S/S =(_o,,,14,,9,q,,,,,_,,,,F/B * 0 ,16h

V =_0_.1,0 h ,,,,,,,SSE V= 0.214e
.

,,, ,
_

6. Were fatigue effects or other vibration loads considered?

[ 9 Tes [ ] No,

If yes, describe loads considered and how they were treated in overall,

'

qualification program: 5O--.-.B.E f.ollowed by 2..S.S.E..-- -------- .. .----......-.----..-..

- - - - . . . . . . . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . . . - - - - - - - - - - - . . - - - - . . . . . . - . . - -.y

-

--....-..-...-........-...-----....--.....-.......--..2-....-....-.-
-1

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

12/B0
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VI. If Qualificat---.---------i.on by Test, then Complete *:

.--------- ---------------
p3,

1. [ ] Single Frequency [x]Mu -Frequency: [ ]' sine beat
[]- 2. [ ] Single Axis [X] Multi-Axis --"-~~~~----~~-~~~~

Plus minimum 23. No. of Qualification Tests: OBE 5 SSE 2 Otherless than SSE----------- ---------

zg);7577)-------4. Frequency Range: 0.5 Hz-50 Hz

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

S/S = 8 5 .11a-18 .24 32HzF/B = 5.5.9,11.14.17, V=. .a a a
21,24,49 Hz

6. Pethod of Determining Natural Frequencies

[x] Lao Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [X] Yes (Attach TRS & RRS graphs'

[ ] No
8. Input g-level Test: OBE S/S = 1.5e F/B = 1.25f V = 0. 75c'

SSE S/S = 3a F/B = 2.5g V 1.5g

9. Laboratory Mounting:
_

1. [x] Bolt (No.4 Size 0.75) [ ] Weld (Length ) [],

10. Functional operability verified: [x]Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: Test is successfu11v ge_rformed

without any modifications.

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

_.N.o.n.e- - - - - - . . . . - . . . . . _ - - - _ . - - _ . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

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

* Note: If qualification by a cortination of test and analysis also complete
Item VII.:

1
..y

.

_

4

12/80+
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III' 35 {gy]pgeg},3ya!}ap}g,fg[,}psppg}}gg,jp,}pp,[]ag}} U< ] Yes? [] No-

IV.- Equipment,0galification Methgd:
.

,

[xlTest [ ] Analysis [ ] Combination of Test-

and Analysis
Qualification Report *: Indoor low vo------------- ltage metal clad switchgear seismic

-------------------------certification
(No. , Title and Date) I.T.E. S.O. #33-50481

Cotpany that Prepared Report:yyle, Lab,o,ra,t,ories,No. 42,686-1,
,

,,,

Corpany that Reviewed Report:,1,-T-E Imper,iai Corp. Switcig ar Division, ,

V. Vibration Input:

1. Loads considered: a. D{] Seismic only
.

b. [ ] Hydrodynamic only

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

15tn6r,iEec1Ti)--3. Required Response Spectra (attach the graphs): Graphs attached
,,, , , , , , , , , , , _

4. Damping Corresponding to RRS: O BE,,t.f SSE,,,,13,,,,,,,,,,,,,,,,
5. Required Acceleration in Each Direction: Ec]ZPA [ ] Other

(ipecifi]---
OBE S/S = 0.181g f/B = 0.17sg V= 0.107eSSE S/S =',-Q{[{{g;--,[[,,,[, F/B =]]]]{{[{{g,~,,,[],,,,,,,V *,,g,216g,,,,,,,, ,,

6. Were fatigue effects or other vibration loads considered?

[x] Yes [ ] No

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

-----------------------------------------------

: LL. h%.qEFa,2,,QQFg, ,E/,1, Ji;,1, O BE,,4_ S S E, , _ _ ,,,,,,,,,,,,,,,,,, ,,,,,-, _--
.

. ----------------------------------------------------------------------
s
i

* NOTE: If more than one report corplete iteas IV thru VII for each report.

12/B0
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VI. _I_f Qu_a_li f._i c_a_t_i_o_n by Te_s_t_, t_ hen C.omplete.* :___ _ _ __..._ __ ____ ..... -

[ ]' random1. [ ] Single Frequency [x] Multi-Frequency: [ ] sine beat
[]2. [ ] Single Axis [x] Multi-Axis ----~~~~~~~---~~----

3. No. of Qualification Tests:
O BE___1 1._ _____ S S E___6 _____Other

zg). 377).. ____4. Frequenqy Range: 0.5 Hz - 30 Hz

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

S/S =,4,5,13,18,2},30 40HzF/B /= 6,8,11,19,23,33HzV =/ 2

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [x] Yes (Attach TRS & RRS graphs'

,

[ ] No
V y

8. Input g-level Test: OBE S/S/= 0.75g F/B /= 0.75g V= ~

SSE S/S = 1.5g F/B = 1.5g V=

9. Laboratory Mounting: _

The mounting of each specimen will duplicate the actual in service configuration
1. [ ] Bolt (No. Size ) [ ] Weld (Length _______ ) [],

_______

10. Functional operability verified: [x]Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made:
,g_nffy,ite seismic certification

For J,Q 3pyic Low Voly 3e, Switchboard (2) Electrical B/M Pieces.

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

_______.._______. ____________________________________________..___________

. .___________________._____________...___________________________________
i
,

* Note: If qualification by a cocbination of test and analysis also complete
; Item VII.

-b7
. .

12/80'
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SEISMIC CERTIFICATION REPORTSpecimen Reference Source;
Test Program Nov. 42686-1 I-T-E. S.O. No. 33 50481
Run No. 19. HCA Page 20 of 24.
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Qualification Summary of Equipment
-

I- Plant Name: Grand Gulf Nuclear Station Unit 1 - TyDe:

1. Utility. Mississippi Power & Light Co. p. .p,,
-

2. NSSS: General Elec tric3. A/E: Bechtel Power Corp. BgR BWR/6

| II. Component Name 7200 volt Metal Clad Switchgear for Recirc. Pump Trip
I

1. Scope: [ ] NSSS E]BCP,

2. Model Nu'bcr: VM-13.8 Power /Vac M/C Swgr. Quantity: I
'

3. Vendor: General Electric Co.

4. If the component is a cabinet or panel, name and model No. cf tr.e
devices included: VB-7.2-500-1200 Power /Vac

.-

Vacuum Circuit Breaker

5. Physical Description a. Appearance Double Stack

b. Dimensions 72" x 94" x 95"

c. Weight 13,450 lbs.

6. Location: Evilding: Auxiliary Bldg.

Elevation: 139'-0"

7. Field Mounting Conditions [ ] Bolt (No. . Size )
[X] Weld (Length ) Per Dwg #*

[] 9645-E-009.4-
Q1R225103B-A-1.]-1-1

'

B. a. SysteT. in which loca;ed: R-22 - 6.9 KV Swp,r.

b. Functional Desc.-iption: Recirculating Pump Trip (RPT) Switchgear

c. Is the equipment required for [x] Hot Standby [x] Cole Shutcowr.
~

[X] Both [] Neither.,

9. Pertinent Reference Design Specifications:

Bechtel Specification 9645-E-009.4

Bechtel Seismic Specification 9645-E-091.0

12/E0 |,

4

I
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III. Is Equipment Available for Inspection in the Plant: [X] Yes* [] No
IV.- Equipment Qualification Method: .

[X] Test
- -

[ ] Analysis [ ] Corbination cf Test
and Analysis

Qualification Report *:-- E Ce_rtified Seismic Report Req. 311-06659G.. _------- ---. --....--_-......

(No. , Title and Date) wv.l.e..Re2. ort 43831-4 and -5.. -

|
Cogany that Prepared Report: g,1,e, L,a,b,o,r,ator,1,e,s,; Hun,tsvi11e , Ala.,

_ ,, _

Co@any that Reviewed Report: General Electric Co.
- g t c'h'g'e a r" Bus'ine s's'l'e p t'."'"''

- ~- ~- --
3

V. Vibration In;ut:

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

b. [ ] Hydro @namic only
|
|

c. [ ] Combination of (a) and (b)
i

2. Method of Combining RRS: [ ] Absolute Sum [ ] SRSS [] N/A
Ic!BBM~ificiTJ)~3. Required Response Spectra (attach the graphs): Gray,hs attached

4. Da ping Corresponding to RRS: DEE,_1;; _ _ _ _ , SSE_ ,_1-f,__,___,_
,

5. Required Acceleration in Each Direction: [x ] ZPA [ ] Other
| (ipiciTJT-

OBE S/S = 0.180 g~~~~~~
F/B =~~6.'IWg
F/B = 0.174 g V= .101 g

SSE S/S =~~6.~i61"e V ="32 s----
6. Were fatigue effects or other vibration loads considered?

[X]Yes [ ] No
'

If yes, describe loads considered and how they were treeted in overall
qualification program: .F.ive OB.E and one SSE Tests.

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

-

.. ----_-------.......--... -_...-- ---------------------------------
.g-

,

. . . . . - _ _ _ . - - - . . . . . . - _ _ _ _ - - _ _ . . _ _ - - - - - - - - - - . . - _ - . . . . - - _ - - _ - - _ _ _ - - - - - -f

!

* NOTE: If more than one report co@lete ite :s IV thru VII for each report.

12/50
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VI. If Qualification by Test, then Complete *:.

[X) random1. [ ] Single Frequency [X] Multi-Frequency: [X]? sine beat
[]2. [ ] Single Axis [K] Multi-Axis ------'--- "-----"'

3. No. of Qualification Tests: OBE
- __5_________SSE___1______Other-

1_s _p_e_a. . . ) _ _ _ _ __ _ty4. Frequency Range: 1 to 40 Hz

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

S/S = 5.3 - 6 Hz F/B = 13 - 14 Hz y = 31 - 32 Hz

6. Method of Determining Natural Frequencies

[X) Lab Test [ ] In-Situ Test [ ] Analysis
7.

TRS enveloping RRS using Multi-Frequency Test [X) Yes (Attach TRS & RRS graphs:
[ ] No

8. Input g-level Test: OBE S/S = 1.6 g F/B = 0.8 g V = 0.75 i
SSE S/S = 3.2 g F/B = 1.6 g y = 1. 5 g

9. Laboratory Mounting: .

Weld Locations - Wyle Report
#43831-4 PG-16

.1. [ ] Bolt (No. Size ) [X] Weld (Length ) [ 3,,,,,,,,

,,,,,,,

10. Functional operability verified: [X) Yes [ ] No [ ] Not Applicable*

11. Test Results including modifications made:
______________.___________________

__________ _ __________________________________________.________________
12. Other test perforced (such as aging or fragility test, including results):

---_r_/_V_a_c__b_r_eakers subj ec ted to mechanical life tes ting prior to thisPowe
____________________________________________________ ______

seismic test program.

* Note: If qualification by a combination of test and analysis also ccqlete
_ Item VII.
-4 Functionally, the Power /Vac being furnished only has to trip upon

command due to a fault or from a remote location. This function was
euccessfully demonstrated 24 times (8 times for each of the 3
breakers) without failure during the double stack test series 12/SO
and 6 times without failure during tFe single stack test series.

i
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Qualification Summary of Equipment
!

I. Plant Name: Grand Gulf Nuclear Station Unit 1 Type:

1. Utility: N
PWR

-

2. NSSS: G. E. 3. A/|, Bechtel ggp, BWR/6

II. Component Name 125 V DC Panelboard IDA2; MrL #Q1L21P112A

1. Scope: [ ] NSSS [X) BCP

2. Model Number: None Quantity: I
-

3. Vendor: Delta Switchboard Conipany

4. If the component is a cabinet or panel, name and model No. cf the
devices included: GE Breakers; Type 'THED'

.

5. Physical Description a. Appearance Cabinet

b. Dimensions 30" L X 14" D X 90" H
, - , -

c. Weigh; 850 lbs.

6. Location: Building: Auxiliary Buildir.g

Elevation: 119'-0"

7. Field Mounting Conditions [X] Bolt (No. 4 , Sizel/2" )
[] Weld (Length )
[]

8. a. Syste?. in which located: L21
1

| b .- Functional Description: 125 V DC Distribution
i

c. Is the equipment required for [] Hot Standby [] Col:: Shutdce

F 3 Both [] Neither-

. - -

9. Pertinent Reference Design Specifications: 9645-E-020.0,

9645-E-091.0

12/S2
|
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III. Is Equipment Available for Inspection in the Plant: [X] Yes? [] No
IV.- Equipment Qualification Method: .

[)G Test [ ] Analysis
- -- [ ] Combinaticr. cf Test

and Analysis
Qualification Report *:

- = ......__________________.__...__..
(No.,TitleandDate) 58039; Seismic Test of Panel IDA2; March 9, 1976

--....__. __..__._____________________
Corpany that Prepared Report:,,[yleLaboratories

,,,,____

Co@any that Reviewed Report:,,[y1eLaboratories
,,,, ,

V. Vibration Input:

1. Loads considered; a. [ 9] Seismic only
,

b. [ ] Hydro (yne M c only

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

Tcidir,lieliTJ)--3. Required Response Spectra (attach the graphs): Graphs attached
,,_ _ __ __ ______________

4. Darping Corresponding to RRS: OBE 17 SSE 1},,,,,,,,,,,,,,,,,;,,,,,,,
,,,,,,,,,,

5. Required Acceleration in Each Direction: [X] ZPA [ ] Other
(IEeiiij)---

OBE S/S = 0.144 g F/B = 0.157g V= .097 g
SSE S/S ='~B 339"g-------~~ F/B =--- 5 313 2 V= .1347T---~-

6. Were fatigue effects or other vibration loads considered?

[X] Yes [ ] No

If yes, describe loads considered and how they were treated in overall
qualification program: 5 OBE Followed by 2 cSE

- -- _____ .______________.__________________.__. .-- .........--_____.-

....-___...______ ____..... .... __.. _____...______________..... _--

* NOTE: If nore than one report conplete ite~s IV thru VII for each report.

12/B0
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VI. _I_f Qa_a_l_i fic_a_t_io_n by Te_s_t_, t_he_n Co_mplete* :___ ___ _ ______ __ . ___ _______ g
1. [ ] Single Frequency [X] Multi-Frequency: [ ] sine bea

[]2. [ ] Single Axis [X] Multi _ Axis ' - ~ ~ " - - - - " ~ ~

3. No. of Qualification Tests:
-

,
OBE 5

-___ __ ___ __ S S E_ _ _2______Other_ _ _ _ _ _ _ , _ _ _ _ _ _

4. Frequency Range: 1.1 to 100 HZ E I
. - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

| 5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical): None
|

S/S = F/B = V=

6. Methoa of Determining Natural Frequencies N/A

[ ] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [X] Yes (Attach TRS & RRS graphs

[ ] ho
8. Input g-level Test: OBE S/S = 0.21g F/B = 0. 3g y = 0. 28 g'-

| SSE S/S = 0.40g F/B = 0. 52g y = 0.50g

9. Laboratory Mounting: Same as Field Mounting ~

1. [ ] Bolt (No. Size ) [ ] Weld (Length ) [].

10. Functional operability verified: [X]Yes [ ] No [ ] Not App'icable

11. Test Results including modifications made: Test is successfully

,_ gerformed without any modifications

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

- - _______________________________________________________________________

|

* Note: If qualification by a combination of test and analysis aisc complete
: _ ltem Vll.
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FIGURE 3
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VERTICAL AXIS
1% Damping

RESPONSE SPECTRA
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W V L E L A W O R ATO RIE S Norco Cahfomes

.

1.0 REFERENCES

1.1 Wyle Laboratories Test Plan No. ND 751359.

1.2 De?.ta Switchboard Co. Perchase Order No. 51970-50375, dated 23

February 1976.

2.0 TEST PROCEDURES

2.1 Receiving Inspection

|

Upon receipt at Wyle Laboratories, and prior to testing, the test

MT specimen was visually examined for evidence of damage due to ship-
ping. The identification information for the specimen was recorded

UI on the receiving inspection data sheet included as Page 7 of this '
report.eq

C3 2.2 Specimen Mounting

The 1DA2 panel was bolted to a book-end type test fixture which in
turn was welded to the seismic test machine. The test specimen was

attached to the test machine in a manner that simulated normal in-
service attachment.

C3

ps 2.3 Functional Setup

U1 A chatter-transfer detector was wired to six circuit breaker con-
| tacts, and contact chatter was visually monitored during the

seismic tests. Chatter is defined as the momentary opening of~~

n really closed contacts, and transfer is the momentary closure of
C3

| normally open contacts. The chatter / transfer detector was pre-set
I

to monitor ten microseconds or greater contact interruption. If

contact interruptions of ten microseconds or greater were detected a
red indicating light illuminated and stayed on until that channel of
the chatter detector was reset.

2.4 Seismic Random

The seismic random motion was synthesized by applying a random signal- *

| to a group of parallel one-third octave filters centered at one-third
octave frequency intervals over the frequency range of 1.25 to 35 Hz.;

Each filter incorporated an amplitude control which was adjusted such
that the analysis of the resulting table motion yielded the required
response spectra as shown in Figures 1 through 3, included as Pages
4 through 6 of this report .

i
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2.4 (continued)

The seismic random motion for each horizontal axis was excited
separately bet each one was excited simultaneously with the
vertical axis. Independent signal sources were used for the'

horizontal and vertical axes so that input phasing was random.
Five one-half SSE tests and two SSE tests were performed in each

! axis. The duration of each test was 30 seconds.

All the one-half SSE tests were performed with the breaker con-
tacts in the open condition. One SSE test was performed with the
breakers in the open condition, and then repeated with the breakers
in the closed condition.en

Ln 2.4.1 Response Analysis
.

C4 The seismic response spectra analysis was performed by a shock
analyzer generating the maximum response amplitudes at one-third

C3 octave intervals over the frequency range of 1.1 to 100 Hz. A

damping ratio of 1% (Q=50) was utilized in the analysis of the
table motion.

Cs 3.0 TEST RESULTS

Bs 3.1 Receiving Inspection

US
Visual examination of the test specimen revealed no dacare had

| occurred due to shipping.--

C3 3.2 Functional
|

'

No contact interruption was noted during the seismic test.

| 3.3 Seismic Random

Visual examination of the test specimen upon completion of each
test revealed no structural damage or change in performance of
the test specimen sad occurred during testing.

\ - -

Additional information, such as accelerometer locations, test'

equipment usea, and calibration dates, is shown on the following
data sheer.s. Test setups and acceleremeter locations are shown
in Photor,raphs 1 through 4.

l

;
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| FIGURE 1

1 E-W HORIZONTAL AXIS -

(Front to Back)
,

1% Damping
|
,

RESPONSE SPECTRA|
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DATA SHEET

|

customer kbW b 8TC k bhO3Y '

Joe No.

Bo Ared 3-/-76o.,e

PAdELsoe<,mer,

RECEIVING INSPECTION

No of Specimens Received: O Al/E

Record identification information exactly as it appears o'n the tag or specimen:y

!.O Manufactures BEL TA Sus A TT.H 13 dad.b
-

N
Part Numbers IDAko

O How does identification information appear: (name pf ate, tag, painted, imprinted, etc.)

b Al M C 4' N

tn

Serial Numbers: *
~

"

0 i L1ITIt1 Ac

Examination: Visual, for evidence of damage, poor workmanship, or other defects, and completeness of identification

inspection Results: There was no visible evidence af damage to the specimens unless noted below

M GsMd
-,

f
f
,

* If additional space is required for serial numbers, use ars additional page, or reference first functional test data

sheet (if applicable).
- J

inspecteo By

$neet No A 2 _ of _

AcorovenhAf & Date jd* l$d
w 634

Q C. Form Acorovst M
_ - . _. _ _
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GRAND GULF
NUCLEAR STATION

UNIT 1

SEISMIC AND HYDRODYNAMIC LOADS

REQUALIFICATION CERTIFICATION

JOB NO. MPL-02

EQUIPMENT NAME: Stand'y Diesel Generator SPEC. NO: 9645-M-018.0
Engine and Appendages

EQUIPMENT NO: QlP75E001A/B

LOCATION: Diesel Generator Bldg., El. 136'-0"

EQUIPMENT CLASSIFICATION: @ ACTIVE PASSIVE

SEISMIC QUALIFICATION REPORT REFERENCE:

9645-M-018.0-OlP75E001A-7.0-8-1, Report No. 7490, Seismic
Qualification Report on DeLaval Diesel Generator, 4/7/77,
by Structural Dynamics Research Corporation.

| THE AB0VE SEISMIC QUALIFICATION REPORT (S) HAVE BEEN REEVALUATED AND

REQUALIFIED WHERE NECESSARY TO SHOW THAT THE ABOVE-MENTIONED COMPONENT

IS CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTION UNDER ALL THE

| APPLICABLE LOADING COMBINATIONS INCLUDING THE POOL DYMANIC LOADS.

|

PREPARED: M aw
|

APPROVED:{ 9.'J.

.

l BrMcato8

|

DATE: 7-/o -B/
|

i



GRAND GULF NUCLEAR STATION UNIT 1

QUALIFICATION SUMMARY
s

1. Equipment Name Standby Diesel Generator Engine & Appendages

2. Equipment No. OlP75E001A/B

3. Qualification Documentation (Enclosed with this report.)
A. Qualification Summary of Equipment (SQRT form), including

required response spectra with TRS plotted on RRS graph as
appropriate.

B. Reference Documents
,

Reference Document Revision or Title / Subject
Number Identification Date

9645-M-018.0- 7490 4/7/?7 Seismic Qualificatic
OlP75E001A- Report on DeLaval

7.0-8-1 Diesel Generator

C. Additional Supporting Documents

Document Revision or Title / Subject
Identification Date

,- -M-018.0 Rev. 21 Design Specification for
Standby Diesel Genera;.srs

'

, for Mississippi Power &
l

Light Company Grand Gulf
Nuclear Station Units 1
and 2

|

|



.

Qualification Summary of Equipment

I- Plant Name: Grand Gulf Nuclear Station Unit I g
1. Utility: Mississippi Power and Light Co. PWR

2. NSSS: * G.E. 3. A/E: Bechtel Power Corp. BWR 6, Mark III

II. Component Name
Standbv Diesel Generator - Engine Block and Appendages

1. Scope: [ ] NSSS [x] BOP

2. Model Number: DSRV-16-4 Quantity: 2

3. Vender: DeLaval Turbine Inc., Engine & Compressor Div.

4. If the component is a cabinet or panel, name and model No. of the
devices included: Governor; Mechanical Overspeed Trip; Lube Oil pp:
Fuel Oil Booster pp; Water pp; Turoo; in t.ercoo a e r ; unecu en; t,we
Oil Strainer; Fuel Oil Filter; Fuel Oil Strainer

5. Physical Description a. Appearance

b. Dimensions 215" Long x 120" Wide X 150" High

C. Wei g ht__ 268,000 Lb. (Including Fluids)

6. Location: Building: Diesel Generator Bldg.

Elevation: 133'-0"

Engine to7. Field Mounting Conditions [x 3 Bolt (No. 22 Size 2" houndation,

[] Weld (Length )
[]

Turbo to engine: 12-3/4": intercooler to turbo bracket: 6-3/4"

B. a. System in which located: Standby Diesel Generator System
|

b. Functional Description: Provide standby power for operation of
emergency systems durI~ng & loilowing snutcown or t eac wt .

c. Is the equipment required for [] Hot Standby [x] Cole Eh.:tdoc
! [] Both [] Neither

'

|

9. Pertinent Reference Design Specifications: BPC 9645-M-OlS.O Rev. 21.
.

Prepared by: 2/26/81
U:

vstified by: & 3,24,gy

|
t

. - - . -



.

III. Is Equipment Available for Inspection in the Plant: [x] Yes* [] No ;

IV.- Equipment Qualification Method: 1

1

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

Qualification Report *: 9645-M-018.0-Q1P75E001A-7.0-8-1

(No. , Title and Date)
7490, Seismic Qualification Re....... ..................... port on Delaval D.G., 4/7/7"i

.......

Co@any that Prepared Report: Structural Dynamics Research Corp.
........................... ...

Co@any that Reviewed Report: Bechte /Nutech
,, _ _ _ _ _ _ _ _ _ _ _ _ _ _

V. Vibration Input:

1. Loads considere'd; a. [X] Seismic only

b. [ ] Hydro @namic only

c. [ ] Combination of (a) and (b)
2. Method of Combining RRS: [ ] Absolute Sum [ ] SRSS [x ] Not Combined

'To Uii M s) FciTJ3 "3. Required Response Spectra (attach the graphs): 136 ft. elevation
, .................... _......

4. Da@ing Corresponding to RRS: OB E_1,b_23,__ _ SSE,_1,g,_2,g _____ _ _.
5. Required Acceleration in Each Direction: [x] 2PA [ ] Other

1 (IpFciTjT~~
I OBE S/S = 0.110 F/B = 0.100 V= n nco

SSE S/S =".o i.f.1........... - (F /B =~ ~o'.Yo o-~ ~ ~ ~~ ~ ~ ~ V =
'""""""

E/w ) " """ """ ~ ~~ ~ ~ ~ m ""'". .

6. Were fatigue effects or other vibration loads considered?,

i
'

[x] Yes [ ] No

If yes, describe loads considered and how they were treated in overall
qualification program: Per design spec: torsional vibratory limits

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

defined, single order and summation of major orders.
.. .................................................................-

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

* NOTE: If more than one report co@lete items IV thru VII for each report.

12/80
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|
1

Block

,

I
VI. .If Qualification by Test, then Complete *: ,

'

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - -
g) ,

1. [ ] Single Frequency Dc3 Multi-Frequency: I ] sine beat
!

IC] Resonance Search2. [ ] Single Axis [ ] Multi-Axis ~~~~--~~~~~~--~~-~~

3. No. of Qualification Tests: OBE SSE Other----------- ---------

g ; 577)-------,

4. Frequency Range: 1-40 Hz

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

S/S = 10-20 Hz F/B = - V= -

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graph

. [ ] No
8. Input g-level Test: OBE S/S = F/B = V=

.

SSE S/S = F/B = V=

9. Laboratory Mounting: .

1. [x] Bolt (No.2,, Size,7 ) [ ] Weld (Length ) []_ _ , , , _ , _ , ,

10. Functional operability verified: [ ] Yes [X) No [ ] Not Applicable

11. Test Results including modifications made:
observea natural frecuency___

I

dependent on the foundation; therefore, the block itself is rigid.

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

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

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

j *Not e: If qualification by a combination of test and analysis also cc:plete
Item VII..

1

*

12/80
,

I
|

._-

_ _ _ _ _ _ _ _ _ - - _



Fuel Oil Booster Pump
(RB-007-OOO)

VI. If Qualification by Test, then Complete *:
[ 3 , random1. [ 3 Single Frequency [X3 Multi-Frequency: sine beat
x complex I2. [ ] Single Axis [X3 Multi-Axis ~ " " ' " " " - - " ' "

|
3. No. of Qualification Tests: OBE SSE 1 Other !

:

---.s------- --------- -------

4. Frequency Range:,gy '

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

S/S = ,g333g,,,,,,,,,,,,,F/B = - V= -

6. Method of Determining Natural Frequencies

[x] Lab Test [ 3 In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [x3 Yes (Attach TRS & RRS graph

. [ 3 No
8. Input g-level Test: OBE S/S =,yg g o F/B =,1. e-2gg,, V=,1.9-g.9g

SSE S/S = 2.s-3.2a F/B = 2.5-3.2a V = 2.6-3.2g

9. Laboratory Mounting: *** .

1. [x] Bolt (No. Size ) [ ] Weld (Length ) [].

* * 10. Functional operability verified: [ ] Yes [x] No [ ] Not Applicable

11. Test Results including modifications made: Unit was structurally sound

before and after test.

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

Checked for structural failure.

-

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

* Note: If qualification by a combination of test and analysis also complete
Item VII.

.

** Note: Checked for structural failure only.

*** Note: Unit mounted horizontally bolted to angle support.
This unit bolts directly to engine. 12/B0

e

!

__ _ __



.

Motor Driven Jacket Water
Standby Pump (74033-106),

VI. If Qualification by Test, then Complete *:
'

random1. [ ] Single Frequency Ec 3 Multi-Frequency: ! ' sine beat
'
,
Jc complex2. [ ] Single Axis Dc ] Multi _ Axis - ~ ~ ' - - ' - - ~ ~ - - - ~ ~ - - -

-

3. No. of Qualification Tests: uBE.. _5__ _____ S E.. 1______Other
;

zg ; z77).______,

4. Frequency Range: 1_40 uz
-

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

S/S = 20 uz F/B = 17 nz V= -

6. Method of Determining Natural Frequencies

0<3 Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RR5 using Multi _ Frequency Test [x] Yes (Attach TRS & RRS graph

. [ ] No
8. Input g-level Test: OBE S/S = 1.9-3.09 F/B = 1 9-3 09 V = 1.6-2.69

SSE S/S =;g,q.;t,g, F/B = 2.a_3.pa V = 2.e-2. s,

9. Laboratory Mounting: ** .

1, [x] Bolt (No. S i z e,,,,,, ) [ ] Weld (Length ) [),
,,,,,,

,,,,,,, ,,,,,,,

10. Functional operability verified: [ d) Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: Fully operational before, during,

and after test.

12. Other test performed (such as aging or fragility test, including results):
4

None
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

___________________________________________________________________________

' Note: If qualification by a c mbination of test ano snalysis also cc:ylete
Item VII..

** Note: Unit bolted to table on same skid which it is mounted
on in actual installation.

*

12/B0
,
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-

Motor Driven Fuel Oil
Booster Pump (74033-105)

VI. .I.f..Q.u.a.l.i f.i .c.a.t.i .o.n..by T.e.s.t., .t.h e.n..C.o.mp l e.t .e.*.:. ... .. ...

[ ,randem1. [ ] Single Frequency [x] Multi-Frequency: [ ' sine beat
,X complex2. [ ] Single Axis [x] Multi. Axis ~~~~~~ "~-----~~~"-

-

3. No. a' QualificationTests: OBE.. .s......SSE....1... Ot he r
liEiiiij)----~~~4. Frequency Range: 1 40 Hz

-

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

S/S = riuid F/B = - V= -

6. Method of Determining Natural Frequencies

[x3 Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test D<3 Yes (Attach TRS & RRS graph

. [ ] No
8. Input g-level Test: OBE S/S = l 9-3 09 F/B = l 9-3 09 V = 1.6-2.69

SSE S/S = 2.8-3.89 F/B = 2.e 3.8g y , 2.6-2.eg

9. Laboratory Mounting: ** .

1. [X] Bolt (No.,,,,,,, S i z e,,,,,, ) [ ] Wel d (Len gt h ,,,,,, ) [ 3,,,,,,,,

10. Functional operability verified: D(3Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: Unit was fully operational

before, during and after test.

12. Other test performed (such as aging or fragility test, including results):
4

None

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

* Note: If qualification by a combination of test and analysis also cc plete
Item VII..

** Note: Unit was bolted to table on same skid which it is
mounted on in actual installation.

*

12/80
,
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- - __ -

.

Engine Driven Lube Oil Pump j
.

(F-101-120) ,,

VI. If Qualification by Test, then Complete *:
;

, random1. [ ] Single Frequenqy [x3 Multi-Frequency: sine beat
,

SC complex
~ 2. [ ] Single Axis [X] Multi-Axis

'

~~~~~~~~~~~~~~~~~~~-

3. No. of Qualification Tests:
OBE.. __5......SSE...1__...Other

.

4. Frequency Range: ; 37377).......,

-

..l..40 n_z_ .... . __.. . ..___ ..--..,

_

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

S/S = ricia F/B = V= --

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [X] Yes (Attach TRS & RRS graph

. [ 3 No
8. Input 9. level Test: OBE S/S = 242-2,4, F/B = 1.s-2.4a V =_1.6-2.la.

,

SSE S/S = 2.6-3.2a F/B = 2.6-3.2a V 2.2-3.29
9. Laboratory Mounting: ** * '

1. [x] Bolt (No. Size ) [ ] Weld (Length ) []
i

.

i * * 10. Functional operability verified: [ ] Yes [x] No [ ] Not Applicable

11. Test Results including modifications made: Unit was structurally sound;

and without leakage during and after tests.

I

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

None

. ...__............. .... ____..... .....__.......___..............__...

* Note: If qualification by a corbination of test and analysis also cc plete
item Vll.'

,

** Note: Checked for structural failures and leakage only.

12/80
.

*** Note: Unit was mounted on a special test fixture to
simulate actual mounting conditions.

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



.

.

Turbocharger
Right Bank (MP-022-000;

VI. .I.f..Q.u.a.l .i f i .c.a.t.i .o.n..by T.e.s.t.,._t_h e.n_ _C_o_mp l e.t.e.*.:.. ... . _.. .
1

1. [ ] Single Frequency [x] Multi-Frequency: ( sine beat
,x complex2. [ ] Single Axis [x] Multi-Axis ~~--"""-"""-

3. No. of Qualification Tests:
OBE____5_______SSE..1.....Other

, . .......
4. Frequency Range: 1_40 Hz

5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):
S/S = rigid F/B = - V= -

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [ ] Analysis
7.

TRS enveloping RRS using Multi-Frequency Test [x] Yes (Attach TRS & RRS graph
. [ ] No

8. Input g-level Test: OBE S/S = L.o_, n, F/B =_L o., n .. V = 1 6..2_._5_a.s. -.
. . .

SSE S/S = y F/B = 3.6a V = 3.1-3.20
9. Laboratory Mounting: ** .

1. [x] Bolt (No. Size,_ _ ,) [ ] Weld (Length ) [],
___

_ _ _ _ __,_

10. Functionr1 operability verified: [ ] Yes [x] No [ ] Not Applicable

11. Test Results including modifications made: Modified turbo / cooler bracket

to eliminate natural frequency @ 8,14, and 22 Hz.

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

Checked for leakage, turbo blade radial movement, and structural

! failure.
|

* Note: If qualification by a combination of test and analysis also cc:71ete
Item VII..

| ** Note: Turbocharger bracket not used due to weight restrictions. Turbo
mounted t.o table by special test fixture.

~

12/80
,
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__

Jacket Water
Thermostatic Valve
(F-157-202)

VI. If Qualification by Test, then Complete *:

[
, random1. [ ] Single Frequency Ec ] Multi-Frequency: sine beat

,X complex
2. [ ] Single Axis Dc] Multi-Axis ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ ~ - - ' -

3. No. of Qualification Tests: OBE 5 SSE 1 Other
----------- ---------

zg 33777)----.--,

4. Frequency Range: 1-40 Hz

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

S/S = rigid F/B = - V= -

6. Method of Determining Natural Frequencies

[x] Lab Test . [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test D:] Yes (Attach TRS & RRS graph

[ ] No
8. Input g-level Test: OBE S/S = 1.9-2.4g F/B = 1.9-2.4g V = 1.8-2.0g

(unit wet) SSE S/S = 2.2-3.29 F/B = 2.2-3.29 V = 2.7-3.2g

9. Laboratory Mounting: **
.

1. [x] Bolt (No.,,,,,,, Size,,,,,,) [ ] Weld (Length ) []
,,,,,,, ,,,,,,,

10. Functional operability verifieJ: [X] Yes []No [ ] Not Applicable

11. Test Results including modifications made: unit was fully operational

before and after tests with no structural failures.

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

None
- - - - . . . - - - - - - . - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

' Note: If qualification by a corbination of test and analysis also ecaplete
Item VII.

.

** Note: Unit was mounted vertically from a test fixture and bolted to table
to simulate actual mounting conditions.

*

12/B0
.
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.

Lube Oil 2nlet.

Pressure Strainer
(F-124-087)

VI. If Qualification by Test, then Complete *:
I

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

,

i'

h complex
12. [ ] Single Axis [x] Multi-Axis ~ ~ - ~ ~ ~ ~ ~~'--

'

3.
No. of Qualification Tests: OBE.. 5...... SSE... 1.....Other I

, .......

4. Frequency Range:
-

___,g_,g,g u z
5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):

3/3 " 2L22.UI.. .. .F/B = 28,30 Hz V= rigid

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping "...S using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graph

. [ ] No
8. Input g-level Test: OBE S/S = 1.9_3.oe F/B = 1.9-3.0g V= 1.6-2.5g

SSE S/S = 3.6a F/B = 3.6g V= 3.1-3.29

9. Laboratory Mounting:** .

1. [x] Bolt (No. Size _ _ ) [ ] Weld (Length ) [],
___ _ _ , , ___

10. Functional operability verified: [ ] Yes [x] No [ ] Not Applicable

11. Test Results including modifications made: Unit held pressure with no

structural failures before, during, and after tests.

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

RRS was modified to account for amplification in the normal mounting

configuration. Checked for leakage and structural failure.

* Note: If qualification by a combination of test and analysis also cc ;>lete |Item VII. ',

** Note: Unit bolted directly to table simulates actual mounting conditions {
as closely as possible.

-

12/80
,
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Turbocharger Left Bank

(MP-023-000)

VI. I' Qualification by Test, then Complete *:
,3 random

1. [ ] Single Frequency [x] Multi-Frequency:
; ]Tsine beat,x complex

2. [ ] Single Axis [x] Multi-Axis ~~~~~-~ ~~~'"

3. No. of Qualification Tests: OBE--- g-.----SSE 1 Other
--- -----

g-----.4. Frequency Range:
-

3-40 nz

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

S/S = riaia F/B = - V= -

6. Method of Determining Natural Frequencies

[x3 Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [x] Yes (Attach TRS & RRS graph

. [ 3 No
8. Input g-level Test: OBE S/S = 1.9-2.40 F/B = 1. 9-2.4a V = 1.8-2.oa

SSE S/S = 2.2-3.2q F/B = 2. 2-3. 29 Y = 2.7-3.2g

9. Laboratory Mounting: ** .

1. [x] Bolt (No. Size ) [ ] Weld (Length ) [],

10. Functional operability verified: [ ] Yes [x] No [ ] Not Applicable
11. Test Results including mocifications made: 32dif Led _tuM422cle_ bracket-

to eliminate natural frequency @ 8,14, and 22 Hz.
t

! 12. Other test perforned (such as aging or fragility test, including results):
i .

Checked for leakage, turbo blade radial movement and structural failure.

-----------.--.----.-----------.:--------------------------------------

! * Note: If qualification by a cont >ination of test and analysis also cc plete
Item VII.

** Note: Turbocharger bracket not used due to weight restrictions.
Turbo mounted to table by special test fixture.

| *

12/80t
'
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'

1

-

Intercooler

(F-068-077)*
VI. If Qualification by Test, then Complete *:

'
random1. [ ] Single Frequency [x] Multi-Frequency: [isine beat

,X complex
2. [ ] Single Axis 0<3 Multi-Axis ~~~~----------~~-~~~

l

3. No. of Qualification Tests: OBE 5 SSE 1 Other |
.

----------- --------- zg);37;)-------, ,

4. Frequency Range: 1-40 Hz
-

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

S/S = rigid F/B = - V= -

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test Dc] Yes (Attach TRS & RRS graph

. [ ] No
8. Input g-level Test: OBE S/S =1.9-3.0g F/B = 1. 9-3.0g V = 1.6-2.6g

SSE S/S =2.e-3.sg F/B = 2.8-3.8g V = 2.6-2.8g

9. Laboratory Mounting: **
.

1. [x] Bolt (No. Size ) [ ] Weld (Lcngth ) [].

10. Functional operability verified: [x] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications nade: Unit sugggggrully held oressure

with no leakage before, during, and after test.

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

| N--------_-----------------,gng,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,_,,,,,,,,_

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1

* Note: If qua'.ification by a corbination of test and analysis also cceplete
Item VII..

** Note: Unit mounted vertically from a test fixture and bolted to table
to simulate actual mounting conditions.

*

12/80
,
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.

Thermostatic Valve.

(Lube Oil)
(KK-010-000)

VI. If Qualification by Test, then Complete *:
, random1. [ ] Single Frequency Dc3 Multi-Frequency: sine beat

'

h complex
2. [ ] Single Axis [x] Multi-Axis ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ - ' - " '

-
~

3. No. of Qualification Tests:
OBE.. __5___._SSE...t__.__Other

4. Frequency Range: ; ; 377)____...
,,,,,,y_gg,g,

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

S/S = rigia F/B = - V= -

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [X) Yes (Attach TRS & RRS graph

. [ ] No
8. Input g-level Test: OBE S/S = 1.9-2.4a F/B = 1.9 2.4a V = 1.e-2.og

SSE S/S = 2.2 3.2q F/B = 2.2-3.2g V = 2.7-3.2g

9. Laboratory Mounting: ** .

1. [x] Bolt (No. Size ) [ ] Weld (Length ) [].

10. Functional operability vc-ified: [x]Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made:, unit _was_ fully, operational

M gga rggfggy tests with no structural failures.

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

None

.__...________.. _____ ...___ ....______________________.__________________

* Note: If qualification by a combination of test and analysis also cc plete
Item VII..

** Note: Unit was mounted from a test fixutre in the same orientation as in
actual service.

~

12/80
.

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



Check Value, related to*

air start redundancy
(KE-008-000)

VI. .If__Qua_l_if._i_c_a_t_i.o.n _by Te_s_t_, t__he_n Co_mpl_e_t_e* :__ ____ _ _ ___ __ .-

[] a dem1. [ ] Single Frequency [x] Multi-Frequency:
{X] complex3 sine beat

2. [ ] Single Axis [x] Multi-Axis ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ ~ " -
.

3. No. of Qualification Tests:
OBE____s______SSE.. 1_____Other_ _ ; 7 ).__....

, ,

4. Frequency Range: 1-40 Hz
-

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

S/S = eigid F/B = V=- -

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [ ] Analysis
7.

TRS enveloping RRS using Multi-Frequency Test D() Yes (Attach TRS & RRS graph
. [ ] No

8. Input g-level Test: OBE S/S =,t,g_3,q;, F/B = 1. -2.02_. Y " 1.5-2 h2. _

SSE S/S =_2.2:2 t2. F/B = 252:2 6a V = 2.7-3.2a.

9. Laboratory Mounting: ** .

1. [x] Bolt (No. Size ) [ ] Weld (Length ) [].

10. Functional operability verified: [x] Yes []No [ ] Not Applicable

11. Test Results including modifications made: check valve was operational

before, during, and after tests with no structural failures.

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

None

___.. ________.________.________...________________________ ____..._____.__

* Note: If qualification by a combination of test and analysis also cc blete
item VII.,

** Note: Unit was mounted to special test fixture to simulate actual
mounting conditions.

*

12/80
,
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.

Motor Driven B & A.

Lube Oil Pump (74033-109)

VI.
.I.f..Q.u.a.l.i f.i c.a.t.i.o.n..by T.e.s.t.,.t.he.n..Co.mpl.e.t.e.*.:.. ... .. . . .

p) ,1. [ ] Single Frequency [x] Multi. Frequency:
[X] complex 3 sine best

2. [ ] Single Axis [x] Multi-Axis ~ ~ ~ ' - ~ ~ ~ ~ ~ ~ ~ - - ~ ~ ~ ~ ' -
-

3. No. of Qualification Tests: OBE....5......SSE...1.....Other
; ;7577).......,

- 4. Frequency Range: 1-40 Hz

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

S/S = rigid F/B = V= --

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [x] Yes (Attach TRS & RRS graph

[ ] No
8. Input g-level Test: OBE S/S = 1.9-2.9c I/3 = 1.9-2.9a V = 1.5-2.3a

SSE S/S = 2.s 4.la F/B = 2.8-4.19 V = 2.0-3.29
9. Laboratory Mounting: ** .

1. [x] Bolt (No. Size,,,,,,) [ ] Weld (Length ) [],
,,,,,,

,,,,,,, ,,,,,,,

10. Functional operability verified: [x]Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: Unit was fully operational

before, during, and after all tests.

12. Other test performed (such as aging or fragility test, including results):
4

.-...............LCD2...-........................--........-

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

* Note: If qualification by a combination of test and analysis also cer;1ete
Item VII..

, ** Note: Unit was mounted to shake table on same skid used in actual
| installation.

*

12/B0
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- - _ -_ .

Engine Driven Jacket
Water Pump (lA-6110) I

VI. If Qualification by Test, then Complete *:
, random1. [ ] Single Frequency [X] Multi-Frequency: sine beat

,
'

M complex
2. [ ] Single Axis [x] Multi-Axis

'

- - - - - " " - ~ ~ ~

3. No. of Qualification Tests: OBE..__s . ..SSE. 1.....Other_
, __.....

4. Frequen(y Range: 1-40 nz
-

5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):
!S/S = ricia F/B = - V= -

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [X] Yes (Attach TRS & RRS graph

[ ] No
B. Input g-level Test: OBE S/S = 1.9-2.9a F/B = 1. 9-2. 9q V = 1.5-2.3g

SSE S/S = 2.s-4.la F/B = 2.8-4. lg V = 2.0-3.2g
9. Laboratory Mounting: ** .

1. [x] Bolt (No. Size ) [ ] Weld (Length ) [].

10. Functional operability verified: [ ] Yes [X] No [ ] Not Applicable

11. Test Results including modifications made: unit remained structurall,,,30und3
, , , ,, ,,

with no leakage during and after tests.

12. Other test performed (sur.h as aging or fragility test, including results):
8

Transmissibility test 1ith unit dry to detect relative motion between

impeller and housing - none, checked for leakage and structural failure.

* Note: If qualification by a contination of test and analysis also ccmplete
Item V11.,

** Note: Unit was mounted on a special test fixutre to simulate actual
mounting conditions.

'

12/80
.

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



. _. ._

Fuel Oil Filter

(F-044-119),

VI. if Qualification by Test, then Complete *:
'

r'ndom '

1. [ ] Single Frequency Ex] Multi-Frequency: [ 't 2 beat
,x cu.. plex2. [ ] Single Axis [x] Multi-Axis ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ ~ ~ ~ ~

3. No. of Qualification Tests: OBE 5 SSE 1 Other----------- ---------

; 37z77)------.4. Frequenqy Range: 1-40 Hz

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

S/S = rigid F/B = - V= -

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [x] Yes (Attach TRS & RRS graph

. [ ] No
8. Input g-level Test: OBE S/S = 1.8-2.4g F/B = 1.8-2.49 Y = 1.6-2.19

SSE S/S = 2.6-3.29 F/B = 2.6-3.2g y = 2.2-3.29

9. Laboratory Mounting: ** .

1. [x] Bolt (No. Size ) [ ] Weld (Length ) [].

10. Functional operability verified: [x] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: oriainal natural frecuency of
- - -

224f Uz was eliminateda_mo,dyy,ina_suegort_ bra,cle,t .
_______________

32. Other test performed (such as aging er fragility test, including results):.

Checked for leakace and structural failure.---- -

! - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
,

* Note: If qualification by a combination of test and analysis also cc:4 ete
Item VII..

** Note: Unit was mounted using same mounting bracket which is used in
service. Mounting bracket was attached to a special fixture.

~

12/B0
.



._ .

!

Fuel Oil Strainer
(F-044-ll7)

VI. If Qualification by Test. then Complete *:
[ ] yandom1. [ ] Single Frequency [x] Multi-Frequency: 3 sine beat

x) comp ~ lex2, [ ] Single Aus [x] Multi-Axis
i

~~ ""~~~"

3. No. of Qualification Tests:
OBE... 3......SSE...1.....Other .......

4. Frequency Range:,_ ).40 nz

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

S/S = g g a F/B v - V= -

6. Method of Determining Natural Frequencies

[x] Lat Test [ ] In-Situ Test [ ] Analysis
7.

TRS enveloping RRS using Multi-Frequency Test [x] Yes (Attach TRS & RRS graph
. [ ] No

8. Input g-level Test: OBE S/S = 1.e-2.4a F/B = 1.e 2.4a V = 1.6-2. la

SSE S/S = 2.6-3.2a F/B = 2.6-3. 2a V = 2. 2-3. 2g
9 Laboratory Mounting: ** .

1. [x] Bolt (Nc. Size,_ _ ) [ ] Weld (Length ) [],
__,

,,__ ___

10. Functional operability verified: [x] Yes [ ] No [ ] Not Applicable
11. Test Results including modifications made:

Unit held cres ,before,

._ A'"j ''%_Kd.af.tgy_ t est s and no structural failures .
12. Other test performed (such as aging or fragility test, including results):.

-. ..... _ .. ... .... 2222... ............ _ .... ..... -........
. . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . .

' Note: If qualification by a combination of test and analysis also cc.;:lete
item Vll.

** Note: Unit was mounted using same mounting bracket which is used in
service. Mounting bracket was attached to a special fixture.

*

12/80
*

:

|

|
|

_ _ _ _ . - _ _-__.



1

Prelube Oil Filter

(74033-121) l

VI. If Qualification by Test, then Complete *:
!

[ 3 Jandom !

1. [ ] Single Frequency [x] Multi-Frequency: sine beat
complex

2. [ ] Single Axis 0x] Multi-Axis
-

~~---~~-------------

3. No. of Qualification Tests: OBE s SSE 1 Other----------- --------- i i iTj)---~~~-,

4. Frequency Range: 1-40 uz
-

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

S/S = 7.s-s az F/B = 7.s-s az V= rigid

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test bc] Yes (Attach TRS & RRS graph

[]No
8. Input g-level Test: OBE S/S = 1. 7-2.oa F/B = 1.7-2.oa V = 1.4-1.7c

SSE S/S = 2.2-4.oq f /B = 2.2-4.og V = 1.8-3.69

9. Laboratory Mounting: **
.

1. [x] Bolt (No. Size ) [ ] Weld (length ) [].

10. Functional operability verified: [ ] Yes []No P.] Not Applicable

11. Test Results including modifications made: Mour cina tabs failed, redesianed

with full 360 flanced skirt, tested OK.

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

4

Structural integrity verified.

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

|

|

* Note: If qualification by a cocbination of test and analysis also cc:;lete
Item VII.

.

** Note: Filter was mounted directly to table in same orientation and using
same type bolts as in actual service.

~

12/B0
,

i -

,

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



i

Overspeed Trip
i

(G-061-o47)
,

VI. .I.f _Q_u_a_l_i f_i_c_a_t_i_o_n by Te_s_t_, t_he_n Co_mpl_e_t_e_* :
t

_ ______ __ _ ___ __ -

[ ,randem1. [ ] Single Frequency D() Multi _FreyJency: [ ' sine beat
,X complex

2. [ ] Single Axis D() Multi-Axis
-

- ~ ~ ~ - - ~ ~ ~ - ~ ~ - - ~ ~ ~ -

3. No. of Qualification Tests:
OBE____.5______SSE___i____Other

_

i iTJ)~~"~'- 4. Frequency Range:,,,,t_4n az

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

S/S " rlaid______________ F/B = V= 33 uz-

6. Method of Determining Natural Frequencies

[x3 Lab Test [ ] In_ Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test D() Yes (Attach TRS & RRS graph

. [ 3 No
8. Input g-level Test: OBE S/S = 2.1-3.4g F/B = 2.1-3.49 Y= 1.e-2.8g

SSE S/S = 3.2-s.09 F/B = 3.2-5.og y. 2.e-4.sg

9. Laboratory Mounting:
'***

l. [x] Bolt (No. Size ) [ ] Weld (Length ) [],

**10. Functional operability verified: [X3 Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made:, unit, fully _ operational at
, ,,,,,,,

_one_r_a_t_i_n_a__s_pe_e_d__a_nd _t_r_ip speed be fore , during, and after the test.- _ ____________________________________________ _______

12. Other test performed (such as aging or fragility test, including results):
4

None
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _ _ _ - _ _ - - _ _ - _ _ _ _ _ _ _ _ -

__________.. ___.____.____.. _____.. ______________________. ____________.

* Note: If qualification by a combination of test and analysis also cc plete
Item VII.

.

** Note: Setpoint drift not stated ir. report.

*** Note: Unit was supported from the shake table in same 12/b0
orientaticn as in service by means of a right angle bracket.*

Outboard end of unit drive shaft was supported by a bearing.

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



~ |

Woodward Governor |
(Mfg. No. EGB-35C) |

!VI. If Qualification by Test, then Complete *:

' ]? sine beat[] random1. [ ] Single Frequency [x] Multi-Frequency:
;x.] complex2. [ ] Single Axis [x] Multi-Axis ~ ~ ~ ~ " - - - " " " -

3.
No. of Qualification Tests: O BE_____5_ _____ S S E____1_____Other;

______.

4. Frequency Range: l_40 Hz !

-

5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical): 1

S/S = rioid F/B = - V= -

6. Method of Determining Natural Frequencies

[x3 Lab Test [ ] In-Situ Test [ ] Analysis

TRS envelhing RRS using Multi-Frequency Test [x] Yes (Attach TRS & RRS graph7.
. [ ] No

8. Input g_ level Test: OBE S/S = 2. s-4. so F/B = 2.s-4.sa V = 1.s-2.6a

SSE S/S = 3.7-5.oa F/B = 3.7-5.oa V = 2. 0-3. 9g

9. Laboratory Mounting: ***
.

1. [x] Bolt (No. Size ) [ ] Weld (Length ) [].

**10. Functional operability verified: [x] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: Fully operational before and

after test.

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* Note: If qualification by a combination of test and analysis also ccmplete
Item VII..

| ** Note: Verified that fuel rack did not go to the no fuel (tripped position),
did not verify speed regulation.

*

* * * -No te : Unit was mounted on a special test fixture to simulate actual 12/80
mounting conditions. Actual mounting bolts were used.*

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



-

Jacket Wat9r Cooler /
Lube Oil Cooler *

. (74033-103/74033-104)
VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

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

2.
Natural Fr60uencies in Each Direction (Side / Side, Front /Eack, Vertical):
S/S =..28 4..n.z......... F/B = 16.4 Hz ya -

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

3. Model Type: [x] 3D [ ] 2D [ ] 10
[>0 Finite Elecent [ ] Beam [ ] Closed Form Solution

4. [ >0 Cocputer Codes: ... A.ns.ys-

. .......... ........................................
Frequency Range and No. of modes considered:

' . .o. .l.o.o.n.,. . . . . . . . . . . . . . . . . . . . . . _ _

[ ] Hand Calculations
.

5. Method of Combining Dynamic Responses: [ ] Absolute Sum [x] SRSS
[ ] Other:

g ggz7;).___.......______.
6. Damping: OBE,,,,15,,, SS E,,,13,, Basis for the damping used: Reg. Guide l.61

, ___ ____ __ __

7. Support Considerations in the model:
___..........__....................___...

8. Critical Structural Elements:

Governing Load (psi) (psi) (psi)

or Response Seismic Total St res sA. Identification Location Combination Stress St ress Allowa-leAai.- s tidss -' Wrr Jer------ T5r------------------~l n oo----- n o60
- ---

ShellMax. Stress Cooling SSE 1700 13500
Tubes

Axial Stress Base Bolts OBE & Preload 29 r i V 1 e = O 131)
B. Max. Critical to Assure Functional Opera-

.E'[l*fl190.. [gca}}gg g!!!1g,,,,,,,,,,,,,,,,,,,,,,
1 Not Critical

.

Due to geometric and support similarities, only the water cooler was*

; analyzed because it is more massive and more flexible
| *

l

12/S3
i

_ _ _ _ _ _ ..



.

.
.

VII. If Qualification by Analysis, then complete: Auxiliary Equipment Skid
1. Method of Analysis:

|[ ] Static Analysis [ ] Equivalent Static Analysis I

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

Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):
11.98,15.57,20.56, 11.98,15.57,20.56,

". 2 2 ,6,6,,&,,2,4,;,5,8,g, @ =,,2};,66 & {};58 g y. -g
,,,, .. ..

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

[ ] Finite Elerent [x] Beam []ClosedFormSolution
4. [ >0 Corputer Codes: AnSYS.

Frequency Range and No. of modes considered: 0-100 Hz, 5 mode ranges
--........................____ ..

[ ] Hand Calculations
.

5. Method of Combining Dynamic Responses: [ ] Absolute Sum [x] SRSS
[x] Other:ps sun or Cleselv Scaced

tipFcHjT~~""""lioTe~s'.'
6. Darping: OBE,,_11 _ , SSE,_ly_ Basis for the damping used: Re9 cuide 1.61

, ,_, _ _ _ _ , _

7. Support Considerations in the model:
.....__.............._____...............

8. Critical Structural Elements:

Governing Load c 31) (psi)
or Response SeEsmic knsi)l St ressctaA. Identification Location Combination Stress Stress Allo 3-le

Shnar Stress Channels OBE 4350 4500
Axial Stress Base Bolts OBE & Preload 3457 (Criteria value = .881)

,

Maximum Allowable Deflectioni B. Max. Critical to Assure Functional Opera.
.De fl e.ct.i o.n.. .L.oc ati on .bilit.y..... . . ...... ... ..__...................
Not Critical

.

,

i .

12/SO

i



.

.

.

.

VII. If Qualification by Analysis, then complete: Standpipe

1. Method of Analysis:

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

2.
Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):11.98,20.56,

S/S ,1ggg22.gg ,2g.s8 F/B ,15. s7,20. 56,24. 38 y, -

, ,, , ,,, , ,, , ,_,,,_,,_,,,,_,,__

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

[ ] Finite Elerent Dc ] Beam [ ] Closed Form Solution
4. Ex] Corputer Codes:,,,Algs,Yjs,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Frequency Range and No. of modes considered: q_tgo,gz ,5, mode, ranges,
,,,,,,,,,

[ ] Hand Calculations
.

5. Method of Combining Dynamic Responses: [ ] Absolute Sum [x] SRSS
[x] Other: Abs. Sum of closely Spaced

1speciij]''"'''''''E53es!'

6. Darping: OBE,,,13,,,,SSE,,,1}, Basis for the damping used:,{eg.juide1.61,
,, , ____ __

7. Support Considerations in the model:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

8. Critical Structural Elements:

Governing Load (psi) (psi) (psi)
or Response seismic Total StressA.

.I.de nt.i fi c.at i o.n... ... ... ..oc.at.i.o.nL ..Combinat. ion... .. . . . .... . ....t re. .s,s . . . . St, _r e ,s ,sAllos3-leS..
. ,

Max. Stress Cylindrical SSE 3500 ,,,37500,,,,

Shell
Max. Stress Seismic SSE 2900 27000

Supports

Mk4fnum Al}CribTri-e defl'alue = 0.969)
4

Max.alStressCritical
i Base Bolts OBE & Preload X owa ectionB. to Assure Functional Opera-

..De.fl ec.t.i on .L.oc.a t i o..n .bilit.y. ... .... . .. ... .......................
Not Critical

.

.

12/S0

_ _ _



.

Lube Oil Pump Tank*

(OR-540-01-AQ),

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis
[ 9 Dynamic Analysis: [ ] Time-History E 3 Response Spectrum

2.
Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):
S/S =... 45. 2..u.z........ F/B = V=.

................. ..................
3. Model Type: [ Q 3D [ ] 20 [ ] 10

[ 9 Finite Element [ ] Beam [ ] Closed Form Solutior ,
4. [x] Cocputer Codes:,,;gtjSYS,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,_,

Frequency Range and No. of modes considered:
,,,q 1;qo ,nz ,,,,,,,,,,,,,,,,,,,,,,

; [ ] Hand Calculations

5. Method of Combining Dynamic Responses: [ ] Absolute Sum bc] SRSS
[ ] Other:

i iEiii)~~~~~~~~~~~~~~~~~~
6. Dacping: OBE,,,13,,,, SSE,,tg,, Basis for the damping used: Reg.Cul;dc1.61

,, , ,,,, ,,,

7. Support Considerations in the model:
.........................................

8. Critical Structural Elements:

Governing Load (rsi) (Fsi)
.

or Response Seismic Total St ressA.
.Id.ent.i fi cat i o.n. .. ....... . L.oca.tio.n.. .. ..C.o.mb..i n a t.i o.n... . ... .Stre.ss__,,_S_tres,sAll

___ ,,,_,_o.3-le. .._ _____

Max. Stress Tank Walls OBE 10800 12600
Shear Stress Base Bolts OBE & Preload 4093 (Criteria value = 0.121)

Maximum Allowable DeflectionB. Max. Critical to Assure Functional Opera-Df..e. .l e.ct.i o.n .L.o.c a t i o..n .b.i l .i t.y. . . . .. ... . .......................
Not Critical

.

.

12/SO

__ __



.

Inlet Air Filter

.
-

VII. If gualification by Analysis.,then, comp 1etej,
, ,

,

1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis
[ 8) Dynamic Analysis: [ ] Time-History [>0 Response Spectrum

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

Oil Lift Tube only:S/S =
...n a u t....... F/B =,,,,,,,,,,,,,,,,, V =,,13.43 Hz/l22 Hz

,, _ _____

3. Model Type: [8)3D []2D [ ] 10
[ ] Finite Element [5] Beam [ ] Closed Form Solution

4. [i-] Corputer Codes: AnSYS.

Frequency Range and No. of modes considered: 0-100 Hz
................__...............

[ ] Hand Calculations
.

5. Method of Combining Dynamic Responses: [ ] Absolute Sum [x ] SRSS
[ ] Other:,

g 773,3 ...........--.....

6. Damping: OBE,,,lg,,,, SSE,,1,1,, Basis for the damping used:,,,g,,________Re cu1ae 1.61

7. Support Considerations in the model:
, .........................................
I

B. Critical Structural Elements:

Governing Load (Psi) (psi) (PSil
or Response Seismic Total StressA. Identification Location Combination Stress Stress A1! coa-le

| Max. Stress Oil Distr.
'

SSE 4192
[ Plate

Max. Stress Cylindrical SSE 1600 36,000

Shell
Axii.i Stress Base Bolts OBE & Dreload 4348 (Criteria value = 0.914)

Maximum Allowable Deflection
B. Max. Critical to Assure Functional Opera-

_P2119stiee__ Eclatlee bility________________________
.

Not Critical

.

.

1

12/S0

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



_ .

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

, Engine / Generator
Mounting on Foundation

.

VII. If Qualification,by Ana, lysis, then, complete-,
, ,

1. Method of Analysis:
.

[ ] Static Analysis [ ] Equivalent Static Analysis'

Et ] Dynamic Analysis: [ ] Time-History Ck) Response Spectrum

2.
Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):
S/S -....i2.f.z.......... F/B - y-

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

Dc ] Finite Elenent [ ] Beam [ ] Closed Form Solution
4. [x] Corputer Codes:..A.N.SYS-

............ ........................................
Frequency Range and No. of modes considered:

.................................
[ ] Hand Calculations

S. Method of Corbining Dynamic Responses: [ ] Absolute Sum [x] SRSS
[ ] Other:

i iEITj]--~~~~~~~~~-~~~~~~
N/A, rigid6. Darping: OBE,,,,,,,,, SSE,,,,,, Basis for the damping used:g,tructure

,,,,,,,,,,,,,,,

7. Support Considerations in the model:
.........................................

8. Critical Structural Elements:

Governing Load
or Response Seismic Tot al StressA. Identification Locat n Combination Stress Stress Allowa:1e

Single objective of analysis was to confirm that rigid body side to
side mode of engine was above 33 Hz.

Maximum Allowable DeflectionB. Max. Critical to Assure Functional Opera.
...De.f l .e.c.t.i o.n L..oc.a.t i o.n .b.i li t.y.. . . . . .. .. .......................

4

.

12/83

-_ _ _ - - _ - _ _ - _ - - - - _



-. __________ _ _______ __ _ _ _ ._

.

. Engine / Generator
Mounting Bolts

.
'

VII. I.f Qua.l.i.f.i.c.a.t.i.o.n.by A.n.alys.i.s.,.t.he.n co.mpl.et.e.::

. .... .... . .. ... .. .
I 1. Method of Analysis:

[ ] Static Analysis [>0 Equivalent Static Analysis (o.ssg ZPA)1

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

2.
Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):
$/$ =..... 33..Hz F/B = > 33 Hz ya > 33Hz>

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

[ ] Finite Elerent [ ] Beam [ ] Closed Form Solution
4. [ 3 Corputer Codes:

,

................ ........................................
Frequency Range and No. of modes considered:

' .................................
[>0 Hand Calcu1ations

.

5. Method of Corbining Dynamic Responses: [ ] Absolute Sum [ x3 SRSS
[ ] Other:

i liiTP)"'''''''"'''~''

6. Damping: OBE,, ,, SSE,, ,,, Basis for the damping used: Rigid stru turp )
_ _ _ _ _ _ _

7. Support Considerations in the model:
.........................................

B. Critical Structural Elements:

Governing Lead
or Response Seismic Total StressA. Identification Location Combination Stress Stress Allown-le

Max. Axial Engine obr & Pre- 2775 psi (Criteria value = 0.271)
Stress Bolts load

Maximum Allowable Deflection.

B. Max. Critical t'o Assure Functional Opera-
.D.e.fl e.ct.i on .L.o.c.a t.i o.n .bi lit.y. .. . .... .. ... .......................

Not Critical
.

O

12/B0
|

|

_ - _ - _ - _ - - - - _ _



' Turbo Brac!tet & Intercooler,

Mounting Bolts
.

.

VII. Ifjalification by Analysis ,then,completej3_

1. Method of Analysis:

[ ] Static Analysis [x] Equivalent Static Analy:is (.559 zPA)

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

Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):
S/5 ,,,,,y,3,3,n,z,,,,,,, F/B ,,____>3 3 n z v_________ _

3. Model Type: [ ] 3D []2D [ ] ID
[ ] Finite Element [ ] Beam [ ] Closed Form Solution

4. [ ] Cor:puter Codes:,

................ ........................................
Frequency Range and No. of modes considered:

,y,inid e;tructure . used 2PA valut

[x] Hand Calculations

5. Method of Combining Dynamic Responses: [ ] Absolute Sum [< ] SRSS
[ ] Others

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

6. Damping: OB E, _,._ ,_ SSE,, __ Basis for the damping used: Rigid Structure
, _ _ , _ ygm _

7. Support Considerations in the model:
..........................................

B. Critical Structural Elements:

Governing Load
or Response Seismic Total St ressA. Identification Location Combination Stress Stress Allona-le

Max. Axial Intercooler OBE & Pre- 7826 psi (Criteria value = 0.170)
t

Stress Bolts load
Max. Axial Turbo- OBE & Pre- 8801 psi (Criteria value = 0.179)

gtresgritical Charger load Maximum Allowable DeflectionB. a x.
.

to Assure Functional Opera-Bolts
Def--- . .l .e c.t .i o..n.. L a..o c..t.i o. .n .b.i lit.y. . .. ................. .....

Not Critical

.

1

l
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l

*

Starting Air Tank

(74033-112)*
.

VII.Ifgualification,byAnalysis.,thencomplete-, , ,

1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

Dc 3 Dynamic Analysis: [ ] Time-History [>0 Response Spectrum

2. Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):
S/S ,,gg.,sjtt,,,,,,,,, F/B =,,,,,,,,,,,,,,,,, V=,,,,,,,,,-

,,,,,,,,,

3. Model Type: Dc33D [ ] 2D [ ] 1D
[ ] Finite Elerent [>0 Beam [ ] Closed Form Solution

4. [>0 Corputer Codes:,,,jtnsys,
,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Frequency Range and No. of modes considered:
,3;_;g;q)tt,,,,,,,,,,,,,,,,,,,,,,,

[ 3 Hand Calculations

5. Method of Corbining Dynamic Responses: [ ] Absolute Sum Dc] SRSS
[ ] Other:

g pg 77)..................
6. Damping: OBEJ ,,,,, SSE,,1y,,, Basis for the damping used: Re9 ,, Guide 1.61

, , _ ,,__ ,__

7. Support Considerations in the model:
.........................................

8. Critical Structural Elements:

Governing Load (Psi) (Psi) (psi)

or Response Seismic Total St ress
A. Identification Location Combination Stress Stress Alle.a-le,

yax. Stress Dryer SSE 2188 21600
Bracket

Max. Stress Base SSE < 1332 21000
Axial Stress Base Bolts OBE & Freload 1379 (Criteria Valve = 0.760)

Maxin;m Allowable Deflection
B. Max. Critical to Assure Functional Opera-

..D.e.f l .ec.t.i o.n .L.oc.a t.i on .b.i lit.y
1 .. . . . . . .. .. .......................

Not Critical

.

.

!

! 12/S0
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GRAND GULF-

NUCLEAR STATION
UNIT 1

SEISMIC AND HYDRODYNAMIC LOADS

REQUALIFICATION CERTIFICATION

JOB NO. MPL-02

EQUIPMENT NAME: Standby Diesel Generator Generator SPEC. N0: 9645-M-018.o
Cabinet / Control Panel

EQUIPMENT NO: 1H22P113,1H22P115

LOCATION: Diesel cererator aldg., rl. 136' -0"

EQUIPMENT CLASSIFICATION: ACTIVE PASSIVE

SEISMIC QUALIFICATION REPCRT REFERENCE:

9645-M-018.0-Q1P75E001A-7.0-7-0, Report I:o. 58109, Seismic Testing of One
D. G. Cabinet & One Control Panel, 12/13/76, by Wyle Laboratories.

9645-M-018.0-Q1P75E001A-7.0-10-0, Peport t;o. 58180, seismic Testing of Time
Overcurrent Relay, 5/25/77, by Wyle Laboratories.

THE AB0VE SFISMIC QUALIFICATION REPORT (S) HAVE BEEN REEVALUATED A';D

REQUALIFIED WHERE NECESSARY TO SHOW THAT THE AE0VE-MENTIONED COMPONEhi

15 CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNLTION UNDER ALL THE

APPLICAELE LOADING COMBINATIONS INCLUDING THE POOL DYMANIC LOADS.

PREPARED: M -

APPROVED .C. b
V.' 3 . 3ro t6

DATE: 7 -/o -b/

_ _ _ _ _ _
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GRAND GULF NUCLEAR STATION UNIT 1*

.

QUALIFICATION SUMMARY.

1. Equipment Name Standbv Diesel Generator Generator Cabinet / Control Panel

2. Equipment No. 1H22P113,1H22Pil5

3. Qualification Documentation (Enclosed with this report.)
A. Qualification Summary of Equipment (SQRT form), including

required response spectra with TRS plotted on RRS graph as
appropriate.

B. Reference Documents

Raference Document Revision or Title /Subjbet
Number Identification Date

9645-M-018.0-QlP75- 58109 12/13/76 Wyle Laboratories
E001A-7.0-7-0 Seismic Testing

of One D. G.
Cabinet & One control
Panel

.

9645-M-018.0-QlP75- 58180 _5/25/77 Wyle Laboratories
E001A-7.0-10-0 Seismic Testing of

; Time Overcurrent
Relay

0266/M-018.0 VB-76/0751 12/9/76 Bechtel Letter on
Seismic Qualification
Test of Generator
Control Panel

| C. Additional Supporting Documents

Document Revision or Title / Subject
Identification Date

9645-M-018.0 Rev. 21 Design Specification For
,

Standby Diesel Generators' *

For Mississippi Power &
Light Company Grand Gulf
Nuclear Station Units 1 ard 2'

!

;

!

[
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'

QUALIFICATION SUMMARY (CONTINUED)
.

'

EQUIPMENT NO.1H22P113, 1H22P115
.

4. Functional Requirements

The Standby Diesel Generator Generator Cabinet must remain functional during
and after the Operating Basis Earthquake and remain functional during and after
the Safe Shutdown Earthquake.

5. Demonstration Capability

Multi-axis, multi-frequency random input testing was used to qualify the
generator cabinet to SQRT requirements. Contact chatter was encountered on the
Inckout Relay during testing at one (1) At sec interval but was OK at (10) Asec
interval setting. The Ground Overcurrent Relay malfunctioned during testing
and was replaced with a different relay which operated during testing without
failure. Five CBE testa with input accelerations of 0.6g horizontal and 0.54g
vertical, and three SSE tests with input accelerations of 1.2g horizontal and
2.3g vertical were run.

6. Rationale for Qualification Certification

(Include Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and consideration of
high-frequency response.)

Multi-axis, multi-frequency testing is an acceptable method of qualifying
instrumentation to SQRT requirements. The test frequency range of 1-100 hz
was adequate to consider all significant responses. The control panel
operability was verified during testing. The ground overcurrent relay mal-
functioned during seismic testing and was replaced with a different type of
overcurrent relay. The new time overcurrent relays operability was demonstrated
during ceismic testing. The maximum acceptable contact chatter for the Control
Panel was stated to be 10 usec.

i

.

.



1H22Pll3.

lH22P115
,

.

.

Qualification Summary of Equipment

I- Plant Name: Grand Gulf Nuclear Station Unit I
T12e'

l. Utility: Mississiooi Power and Light Co. PER

2. NSSS: * G.E. 3. A/E: Bechtel Power Corp. BWR 6, Mark III

II. Component Name standby D. G. Generator cabinet / Control Panel

1. Scope: [ ] NSSS [x] BOP

2. Model Nunber: 74033-119,-122 2g .$ ,

3. Vendor: celta switchboard <oelaval

4. If the component is a cabinet or panel, name and model Nc. cf the
devices included: Various Relays

.

5. Physical Description a. Appearance

b. Dimensions 108" X 52" X 82" high

c. Weights 000 lbs

6. Location: Building: Diesel Generator Bldg.

Elevatien: 136' - 0"

7. Field Mounting Conditions [x] Bolt (No. 8 , Size 3/4")
[] Weld (Length )
[]

B. a. System in which located: standby oiesel Generator system

b. Functional Description: souse relays required for operation of
standby Diesel Generators.

c. Is the equipment required for [] Hot Standby [x] C c '. : S$.;td:ut

[] Both [] Neither
9. Pertinent Reference Design Specifications:

*

BPC 9645-MOl8.0, Rev. 21

Prepared by: '[[hV1 4/27/S1
12/50Ib' 5/7/81f

verified by:

- _ - . --.
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III. Is Equipment Available for Inspection in the Plant: [x] Yes* [] No
IV.- Equipment Qualification Method: *

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

Qualification Report *: 9645-M-018.0-QlP75E001A-7.0-7-0

(No. , Title and Date) .58109, Seismic Testing of One DG Cabinet & One
. .... ..........__.............___

Control Panel, 12/13/7(
Comany that Prepared Report:

.....l.e...L.a.b.o..ra.t.o.r..i.e.s
wy

. ._________

Cogany that Reviewed Report:,_B,echte1/,tjUTECH
, ,,_,_____

V. Vibration Input:

1. Loads considere'd: a. [ X] Seismic only

b. [ ] Hydro (ynamic only

c. [ ] Combination of (a) and (b)
2. Method of Combining RRS: [ ] Absolute Sum [ ] SRSS [X] RRS E r.v e l op e

~15thiM iTeliTJT-3. Required Response Spectra (attach the graphs):_ g g ,E,g e,1,o,g _ _ _ ,_ _ _ _
4. Da@ing Corresponding to RRS: OBE_ _ _ _ _ _ _ SSE_ ,_33 __ _ _ _ _ _ _
5. Required Acceleration in Each Direction: [x] ZPA [ ] Other

(ifeciTJT"
OBE S/S = F/B = V=
SSE S/S ='"~if.'si;"""- F/B ="""6 Wg'""""" V =~~ 5 W -""9

6. Were fatigae effects or other vibration loads coisidered?

[ ] Yes D:]No

If yea, describe loads considered and how they were treated in overall
qual'.fication program:

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

.....................................__......____ .....................

.... ......................___......___...........__.................

* NOTE: If more than one report co@lete items IV thru VII for each report.

12/53

. . -. . - -
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VI. .I.f..Q_u_a_l if..i.c.a.t.i.on by Te.s.t.,.t. hen C.omple.t.e.*.:. ....... . .-- ....

1. [ ] Single Frequency [X3 Multi. Frequency: ' sine beat
,

2. [ ] Single Axis [x] Multi-Axis ~ ~ ~ " ~ " - ~ ~'--
-

( x-Y) -6 (x-Y)-33. No. of Qualification Tests:
OBE.(.z .Y ) -5. ...._ .SSE_( z __Y ) - 5 0t he r__ ____, . .......

4. Frequency Range: 1.1-looHz

5.
Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):
S/S = F/B = V=

6. Method of Determining Natural Frequencies

[x] Lab Test [ ] In-Situ Test [ ] Analysis
7.

TRS enveloping RRS using Multi-Frequency Test [x ] Yes (Attach TRS & RRS graph
-

[ ]No
8. Input g-level Test: OBE S/S = o.6a F/B = 0.6g V= o.54g

SSE S/S = 1.2g F/B = 1.2g V= 2.39
9. Laboratory Mounting: .

1. [x] Bolt (No._8_ _ . Size,3/4" ) [ ] Weld ''.ength ) [],,,,,,, ___
**10. Functional operability verified: [x 3 Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: Ground Overcurrent Relay

malfunctioned during seismic testing

12. Other test performed (such as aging or fragility test, including res,:lts):.

.. -..... .... ...___...______... ........... __........ _... ........

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

*Not e: If qualification by a combination of test and analysis also ccqlete
Item VII. .

Lockout Relay experienced chatter at 1 usec interval but**

OK at 10 Asec interval setting. .

12/o.
,

__ _ __ _ _ _ _ _



.

-

VII. If Qualification by Analysis, then complete:
n/a

1. Method of Analysis:

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

2.
Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):
S/S = F/B = V=............. ... ................. ..................

3. Model Type: [ ] 3D [ ] 2D [ ] 1D
[ ] Finite Etement [ ] Beam [ ] Closed Form Solution

,
4. [ ] Coeputer Codes:

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Frequency Range and No. of modes considered:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

[ ] Hand Calculations

5. Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] 5P.55
[ ] Other:

i iEiTJ)--~~~~~~~~--------
6. Damping: OBE,,,,,,,,, SSE,,,,,, Basis for the damping used:

,,,,,,,,,,,,,,,,,

7. Support Considerations in the model:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,_,,,,,

8. Critical Structural Elements:
.

Governing Load
or Response Seismic Total StressA. Identification Location Combination Stress St res s Allo a;1e

Maximum Allowable DeflectionB. Max. Critical to Assure Functional Opera.Df...e. .l e.ct.i o.n .L.oc ati on .bi li t.y. . . . . ...... ... .......................

.

12/50

. - . . . - - _- _. .. . . _ _ _. . - . - .
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III. Is Equipment Available for Inspection in the Plant: [x3 Yei [] No
IV.- Equipment Qualification Method:

[uQTest [ ] Analysis [ 3 Combination of Test
and Analysis,

Qualification Report *: 9645-M-018.0-01P7sE001A-7.0-10-0
52180 Seismic Testing of Time overcurrent(No., Title and Date)

..R.e.l.a.L. s / 2 s / 7 7

Cogany that Prepared Repcrt: wgle Laboratories

Co@any that Reviewed Report:
. . .B.e.c. .h.t.e.l./. .N.U.T.E.C. H. . . .. . . . . . . . ..

V. Vibration Input:

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

b. [ ] HydroGnamic only

c. [ ] Combination of (a) and (b)
2. Method of Combining RRS: [ ] Absolute Sum [ ] SRSS [X) See Note **

~UtfieM'sMMIJ)"3. Required Response Spectra (attach the graphs): See Note **
...... ....... ___ .....__.....

4. Daming Corresponding to RRS: O B E__ _3)_ _ _, SSE__3),,________
5. Required Acceleration in Each Direction: [x] ZPA [ ] Other

(_s _p _e. . Iy. , _ _ .c1 )OBE S/S = 1.sa F/B = 1.sa V= 3.ogSSE S/S ="'Y.'6a " ~ '"" F/B =~~"3 . 5'"""""" V =-"s.~5 a""""
~-

6. Were fatigue effects or other vibration loads considered?

[ ] Yes [x3 No

If yes, describe loads considered and how they were treated in overail
qualification program:

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

......................._..................... ...____________....__...

........................... ..................... __....__ ..... ...-

'

' NOTE: If more than one report co@lete items IV thru VII for each report.
**

RRS used for seismic test not specifically for Grand Gulf.]2/30
Level of acceleration is higher than required for Grand
Gulf.

-_- - .-- - , - .- -. ... .
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Time overcurrent Pelay'

VI.
If Qualification by T_e_s_t_, t.he.n Comple.t.e.*.: (G.E. bbdel #125FC151A1A)__.. _ . . ....

[x 3,rander1. [ ] Single Frequency [x] Multi-Frequency: [x]'sinebeat
~32. [ ] Single Axis [x] Multi. Axis - - - - - - - - - - - - - - - -

7-(Z-Y)3. No. of Qualification Tests:
OBE.. 5........SSE.9 _( x-Y) Other.. _...., . . __...

4. Frequency Range: 1:100 Hz

5.
Natural frequencies in Each Direction (Side / Side, Fron+/Back, Vertical):
S/S = F/B = V=

6. Method of Determining Natural Frequencies

[ 3 Lab Test [ ] In-Situ Test [ ] Analysis
7.

TRS enveloping RRS using Multi-Frequency Test [x ] Yes (Attach TRS & RR5 graph
. [ ] No

8. Input g-level Test: OBE S/S =
.

saa F/B = S4a V= ssa
SSE S/S = ssa F/B = sso V= s79

9. Laboratory Mounting: .

1. [x3 Bolt (No A*.*_ , Size ) [ ] weld (Length ) []___. , _ _ , , ,_,_,

10. Functional operability verified: Dc 3 Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: contact chatter (1-10u sec)

during SSE when energized

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

.non..... . ..._.... _... . ...._________.....__.__.. .__..____
e

-

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

* Note: If qualification by a cortination of test and analysis also cerclete
Item VII.

** NOTE: The unit was attached to a bookend type fixture in a panel cut out to
simulate actual in-service mounting.

* '

12/80
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VII. If Qualification by Analysis, then complete: N/A
|

1. Method of Analysis:

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

2.
Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):
S/S = F/B = y=.................. ................. ..................

3. Model Typr: [ ] 3D [ ] 2D []10

[ ] Finite Element [ ] Beam [ ] Closed Form Solutior.
*

4. [ ] Co@ uter Codes: ~

................ ........................................
Frequency Range and No. of modes considered:

.................................
[ ] Hand Calcuiations

-

5. Method of Corbining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
[ ] Other:

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

6. Damping: OBE,,,,,,,,, SSE,,,,,, Basis for the damping used:
,,,,,,,,,,,,,,,,,

7. Support Considerations in the model:
.........................................

8. Critical Structural Elements:

Governing Load
or Response Seismic Total StressA. Identification Location Combination Stress Stress Allo a:1e

B. Max. Critical Maximum Allowable Deflectio .
to Assure Functional Opera.

D...efl ect.i o.n L a..o c..t i o.n .bi li t.y..... . .. . ..
... .......................

.
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GRAND GULF3

NUCLEAR STATION
UNIT 1

:

SEISMIC AND HYDRODvNAMIC LOADS

REQUALIFICATION CERTIFICATION
<

j JOB NO. MFL-02

EQUIPMENT NAME: Safety Relief Valve Air SPEC. N0: 9645-M-102.0
Accumulator Rev. 27

! EQUIPMENT N0: OlB21A004A thru H, J thru N, P, R thru W.

LOCATION: Drywell, El. 161' 10"

( EQUIPMENT CLASSIFICATION: CACTIVE @ PASSIVE
|

SEISMIC QUALIFICATION REPORT REFERENCE:

9645-M-102.0-OlB21A004-8.0-1-2, Contract No. F2-2008NC,
Safety Re2 ief Valve Air Acc:umulator, 9-18-80, by Buffalo
Tank Div., Bethlehem Steel,

i

THE AB0VE SEISMIC QUALIFICATION REPORT (S) HAVE BEEN REEVALUATED AND

REQUALIFIED WHERE NECESSARY TO SHOW THAT THE AB0VE-MENTIONED COMPONENT

, IS CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTION UNDER ALL THE
|

| APPLICABLE LOADING COMBINATIONS INCLUDING THE P0OL DYMANIC LOADS.

|

| PREPARED: mr Mw

APPROVED: 'C W.
t

W. J.' brocato 6 /' '

DATE: 7-/C6
|

|
l

|
|

t



. - . - --

*
GRAND GULF NUCLEAR STATION UNIT 1*

QUALIFICATION SUMMARY
t

1. Equipment Name Safety Relief Valve Air Accumulator

2. Equipment No. OlB21A004A thru H, J thru N, P, R thru W

3. Qualification Documentation (Enclosed with this report.)

A. Qualification Summary of Equipmen*. (SQRT form), including
required response spectra with TRS plotted on RRS graph as
appropriate.

i

B. Reference Documents

Reference Document Revision or Title / Subject
Number Identification Date ~

|

QlB21A004A- Contract Nc. 9-18-80 Safety Relief
8.0-1-2 F2-2008NC Valve Air

,

Accumulator'

I

!

|
.

C. Additional Supporting Documents

| Document Revision or Title / Subject
'

Identification Date

9645-M-102.0 Rev. 27 Bechtel Design
6-2-80 Specification for*

Miscellaneous Tanks
and Pressure Vessels

)

i
!

'
.

E

k

, - . - , . - ,. - - , . - .----.c..,,, -,.- ,,. - - . , - , , . - . . - - - -



_ __

.
-

QUALIFICATION SUMMARY (CONTINUED),

01321A004A thru H,
EQUIPMENT NO. J thru N, P, R thru W

i

4. Functional Requirements

Equipment should maintain structural integrity during and after OBE
and hydrodynamic events and also maintain structural integrity during
and af ter SSE and hydrodynamic events.

5. Demonstration Capability

Natural frequency was calculated to be above 33 Hz. Static analysis
was performed resulting in large stress margins.

6. Rationale for Qualification Certification

(Include Decision analysis with comparison to acceptance criteria,,

4 approach for demonstrating operability, and consideration of
high-frequency response.)

Accumulator was found to be rigid. Seismic coefficients were
slightly below RRS values for the range 33 - 100 Hz. However, all
stresses calculated had large margins so this shouldn't be a problem.

|
,

i
l

i

f
!

_ _. . . _ . _ _ , _. _ _ __ _



. _ _ _ -_ .- ____ _ _ - - - _ - _ _ _ - - . . .

'

OlB21A004A thru H, J*
* thru N, P, R thru W.

i

Qualification Sumary of Equipment'

I- Plant Nane: Grand Gulf Nuclear Station Unit I Type-'

l. Utility: Mississippi Power and Light Co. PWR2

2. NSSS:' G.E. 3. A/[: Bechtel Power Corp. BWR 6, Mark ITI _

II. Component Name Safety Relief Valve Air Accumulator,

_

l. Scope: [ ] NSSS [x] BOP

2. Model Number: Quantity: 2n

j 3. Vendor: Buffalo' Tank

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

!

|
5. Physical Description a. Appearance vertical Tank

b. Dimensions 3'-2" x 12 3/4" O.D.

c. Weight 220 lbs.

' 6. Location: Building: Reactor Bldg. DRYWELL

Elevation: 161'-10"

7. Field Mounting Conditions [ ] Bolt (No. , Size ),

$] WCid 3/16x10" length leg to shell,5/16x16
[] length leg to base, 4 legs ,

|
! 8. a. System in which located: Nuclear Boile_r System

b. Functional Description: Handle Dry Oil Free Air

| c. Is the equipt..ent required for [] Hot Standby [x3 Cold Shutdown
|

| [] Both [] Neither
! .

9. Pertinent Reference Design Specifications: Bechtel

Spec. No. 9645-M-102.0 (Rev. 27) 6-2-80 *

,

Prepared by: #N 4 /22./81
12/SO

Varified by: _fM//81

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



*
.

.

.

III. Is Equipment Available for Inspection in the Plant: [X] Yesi [] Nc

IV.- Equipment Qualification Method:

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

Qualif t::atisn Report *:,9,6,4 5 ,M-1,0,2,. 0,-p,lB 21 AOO 4 A-8. 0- 1-1,,_,,,

(No. , Title and Date) contract #r2-2008uc ,sa,re,eyLacJ,ie,r .V,gye Air Accumulator,ta

9/18/80Cogany that Prepared Report:, Buffalo, Tank-Bethlehem,S, tee,1,_a t

Cogany that Reviewed Report: Nutech/g chtel,_ ,_ _ ,_ _ _ _,

V. Vibration Input:

| 1 Loads considered: a. [ ] Seismic only

b. [ ] Hydro (ynamic only -

,

|

c. [X] Contination of (a) and (b)

2. Method of Conbining RRS: [X] Absolute Sum []SRSS []
~15tfiin ipFcifiT-

3. Required Response Spectra (attach the graphs): co,mbigd_gss_q,ggp3qq___
,

4. Da@ing Corresponding to RRS: OBE SSE 3%

| 5. Required Acceleration in Each Direction: [X] IPA [ ] Other
I (ipTciT9T--

OBE S/S = F/B = V=
SSE S/S "... ..b.2.8a ... F/B ".~.~....~.~L 7 h.......- V *--- h25a-...".

~~~~~~ - - - - - -

. - -...

|
6. Were f atigue effects or other vibration loads considered?

[]Yes [ $ No

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

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

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

4

- - .__... .............. .....__...... ...................-----..

.

* NOTE: If more than one report coglete items IV thru VII for each report.

12/80

._ __ _ _ _ _ . _ . _ _ . _ _ _ _.



i
1

1,

.
,

i

VI. If Qualification by Test, then Complete *: N/A'

[ 3, random'

1. [ 3 Single Frequency [ 3 Multi-Frequency: [ ] sine tnat
[32. [ 3 Single Axis [ 3 Multi Axis - - - - - - - - - ~ ~

t

| 3. No. of Qualification Tests: OBE__ _ __ _ _ SSE.._____._Other,

g___....,

4. Frequency Range:-

__ ____________

5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Verti al):;

S/S = F/B = V=
l 6. Method of Determining Natural Frequencies

[ 3 Lab Test , [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graphs

[ ] No
8. Input g-level Test: OBE S/S = F/B = V=

| SSE S/S = F/B = Vi
i

9. Laboratory Mounting:
.

1. [ ] Bolt (No. Size ) [ 3 Weld (Length ) [].

10. Functional operability verified: [ ] Yes [ 3 No [ ] Not Applicable

11. Test Results including modifications made:
, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

__.. _ ____ - ______ . ______.____________ _______________

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

, .

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

| ----- - ....____________ ....... ____.___......._____.. .__.--___ .__

* Note: If qualification by a conbination of test and analysis also cc:plete
Item VII.

,

*

12/80
,

t

i

1

-.=,-re -, - , - ., ,- r - . - - - --m_., , - . - - - - - - - - - , ,- m. - - - - - - - - - - - - - - - - - _ . - - - - - - - - _ - - - - - . - - - - - - - - -_ _
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.,

VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[ ] Static Analysis [y] Equivalent Static Analysis
9 = 0.875, g = .335

[ ] Dynamic Analysis: [ ] Ylme-History '' [ ] Response Spectrum

2. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):
N/S
S/s ,,,,,,,g g jte_, em ,,,,is. L u2 *,,, y.

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

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

[ ] Finite Element [ ] Beam [X] Closed Form Solution

4. [ ] Conputer Codes:_ . .. . ../.AN
.

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

Frequency Range and No. of modes considered:
,,,,______,____,__,,_

[X] Hand Calculations

5. Method of Corbining Dynamic Responses: [ ] Absolute Sun [ ] SRSS
~

[x] Other: Static coef s. not combine
TipiciijT"""-

Per Bechtel
6. Damping: OBE__ly,_ SSE,_13, Basis for the danping used:,S g c,._ ,_, _ _ ,
7. Support Considerations in the model:2s,s_gggqq,gg,g.gagn2_
8. Critical Structural Elements:

Governing Load,

or Response Seismic Total Stress
A. Identification Location Combination Stress Stress Allowa-le

Max. corbined Shell 3721 12000Corbined Head 3914 14000Bending Support 936 21600
Maxinum Allowable Deflection

B. Max. Critical to Assure Functional Opera-
..D.e.f.l e.ct.i o.n.. .L.o.c.at.i o..n .b.i li t.y, ... . .. .......................

none calculated

,

* Calculated by NUTECH using vendor methodology as shown in ADS
Valve Air Receiver Report #01B21A100A-7.0-1-3.

.

12/S0

. . . -
-
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GRAND GULF-

NUCLEAR STATION
UNIT 1

SEISMIC AND H)0R0 DYNAMIC LOADS

REQUALIFICATION CERTIFICATION

JOB NO. MPL-02

EQUIPMENT NAME: 6" CRD Gate Valve SPEC. N0: 9645-M-242.0

EQUIPMENT N0: SQ-6-HBC-GTF-MO-F322-1Efl

LOCATI",N: Auxiliary Building, 119' 0"
.

EQUIPMENT CLASSIFICATION: 0 ACTIVE OPASSIVE

SEISMIC QUALIFICATION REPORT REFERENCE:

9645-M-242.0-OS-26.0-5-0, operability Test Report NLAE
(New Loads) Program for Mississippi Power and Light, 6/15/81,
by the Wm. Powell Company

!
'

THE ABOVE SEISMIC QUALIFICATION REPORT (S) HAVE BEEN REEVALUATED AND

REQUALIFIED WHERE NECESSARY TO SHOW THAT THE AB0VE-MENTIONED COMP 0NENT

IS CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTION UNDER ALL THE

APPLICABLE LCADING COMBINATIONS INCLUDING THE POOL DYMANIC LOAJS.

| PREPARED:

APPROVED: C. o
M J.'Brocato r.

DATE: '7-tO7B/
\

i

1
.

|

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

!

GRAND GULF NUCLEAR STATION UNIT 1*

. QUALIFICATION SUMMARY
e,

1. Equipment Name 6" CRD Gate Valve

2. Equipment No. SQ-6-HBC-GTF-MO-F322-UWY
,

3. Qualification Documentation (Enclosed with this report.)

A. Qualification Summary of Equipment (SQRT form), including
required response spectra with TRS plotted on RRS graph as
appropriate.

B. Reference Documents

Reference Document Revision or Title / Subject
Number Identification Date .

9645-M-242.0- 6/15/81 Operability Te=t
QS-26.G-5-0 Report NLAE

(New Loads)
Program

C. Additional Supporting Documents

i Document Revision or Title / Subject

Identification Date

Spec. 9645-M-242.0 Rev 35 Design Specification for
Nuclear Service Valves
2 " and Larger for
Mississippi Power & Light'

Company, Grand Gulf
Nuclear Station, Units
No. 1 and 2

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



.

QUALIFICATION SUMMARY (CONTINUED)-

SQ-6-HBC-GTF-MO--

EQUIPMENT NO. F322-UWY-

e

4. Functional Requirements

The valve must function during and after an operating basis
earthquake and during and after a safe shutdown earthquake.

5. Demonstration Capability

A static test with simultaneously applied loads of six (6) g horizontal
and five (5) g vertical was used to qualify the valve to SQRT
requirements. The rated hydraulic pressure was applied to the
valve during testing. Four (4) inch and eight (8) inch valves
were tested to generically qualify the six (6) inch valve of identical
design. The tested valves opened and closed without failure during
testing. -

|

6. Rationale for Qualification Certification

(Include Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and consideration of
high-frequency response.)

The static test is sufficient to qualify the valve to SCRT
| requirements. The deflection caused by the applied static loads

did not hinder the operation of the valve.

The actuator has been qualified separately.

|

,

$

l

_ _ _ _ _ _ _ .



SQ-6-HBC-GTF-MO-F322-UNY
,

.

'

Qualification Sucinary of Equipment

I. Plant Name: Grand Gulf Nuclear Station Unit I Type:

1. Utility: Mississioni Power and Light Co. PWP.

2. NSSS:' G.E. 3. A/E: Bechtel Power Corp. BWR 6, Mark III

II. Component Name 6" - 150# Gate Valve

| 1. Scope: [ ] NSSS [x] BOP

2. Model Number: Fig. No. 1523 W.E. Quantity: 1

3. Vendor: Wm. Powell Company

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

.

Valve with actuator mounted
| S. Physical Description a. Appearance on top of yoke
,

b. Dimensions 41" x 18 3/4" x 201" (Including Actuator)5

c. Weight 430 lb. (Total including Actuator);

i 6. Location: Building: Auxiliary Building
1

| Elevation: 119' 0"
\

7. Field Mounting Conditions [ ] Bolt (No. . Size )
LXX] Weld (Length 19") per flange
[3

!
.

B. a. System in which located: Control Rod Drive

b. Functional Description: Anvi l i a r 3, n,ii l ai ng latie Valve
c. Is the equipment required for [] Hot Standby [] Col:: Shutdown

[x3 Both [] Neither,

| 9. Pertinent Reference Design Specifications: 9645-M-242.0, Rev. 35

.

Prepared by: '/ ~7 //o /81
12/C

Varified by: MI 7 //#/81

!

, _ - - . _



- - . _ _ _ _ _

.

e

III. Is Equipment Available for Inspection in the Plant: [X] Yes* [] No

IV.- Equipment Qaalification Method:

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

Qualification Report *: 9645-M-242.0-OS-26.0-5-0

(No. , Title and Date) .O.pe.r.a.bility Test Report NLAE (New Loads) Program
. ..--..............--........---. 6/15/81

Co@any that Prepared Report: Wm._Powell Company, ,_, _ _ _ , _

Co@any that Reviewed Report:_NU{CH/,Bechtel
,, , , , _ _ _ , _ _ , _

V. Vibration Input:

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

b. [ ] Hydrodynamic only
a

c. [ ] Cor:tination of (a) and (b)
2. Method of Contining RRS: [ ] Absolute Sum [ ] SRSS B] N/A

~16UiiM~iWeiTJ)-3. Required Response Spectra (attach the graphs):,_,_g,__________,N

4. Da@ing Corresponding to RRS: O B E__ _ _,_ _, SSE_ _ _ g ,_ _ _ _ ,_
Per Bechtel5. Required Acceleration in Each Direction: [ ] ZPA [X]Other spec.

(ifeciTJT-
OBE S/S = F/B = V=
SSE S /S =". ."..". ''. " ". ~.. . . . . F /B - - ~ ". 6.......A-------.....V=-~~6"."---.----

-~~~~~~ ~~~

---- S. . .

6. Were fatigue effects or other vibration loads considered?

. []Yes [X] No
i
! If yes, describe loads considered and how they were treated in overall

qualification program:
.

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

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

.

* NOTE: If more than one report co@lete items IV thru VII for each report.

12/83

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



.

.

' VI. If Qualification by Test, then Complete *: Static Test (See Nota **)
[ ] randem1. [ ] Single Frequency [ ] Multi-Frequency: [ ], sine beat
[h3 Static D.L. Test- 2. [ ] Single Axis [X] Multi-Axis - - ~ ~ - - - - - - - -

3. No. of Qualification Tests: OBE SSE 1 Other----------- ---------
, -------

4. Frequency Range:_ N/,A

5. Natural Frequencies in Each Direction (Side / Side, Front /Back, Vertical):
Not Determined

S/S = F/B = V=

6. Method of Determining Natural Frequencies

[ 3 Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graph

N/A [ ] No
8. Input g-level Test: OBE S/S = F/B = V=

SSE S/S =__6g_, F/B =, _ _ _ _ V =__5 g
__

9. Laboratory Mounting: *** .

1. [ ] Bolt (No. _ _ , Size _ _ ,) [ ] Weld (Length ) []
_ _ , , ___

10. Functional operability verified: [X3Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: Valves open,ed and clo,sg _without failure while a Sg vertical and 6g horizontal static
load were g lied simultaneously.

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

| The rate-1 hydraulic pressure was applied to the valve during

. seismic testing.
- - . . . - . - - - - . _ - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

* Note: If qualification by a contination of test and analysis also cc.plete
Iter VII.

.

**N'te: A 4" gate valve and an 8" gate valve were tested to
generically qualify a 6" gate valve of identical design.

| *** Note: Valve supported at weld ends by hinged V-blocks and at
1/3 of total length between centerline of waterway 12/80
and center of gravity of operator by a narrow saddle.'

i

-- -
_ . . . - _ -
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.

.
-

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

1. Method of Analysis:

[ 3 Static Analysis [ ] Equivalent Static Analysis

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

2. Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):

SIS ".................. F/B =,,,,,,,,,,,,,,,,, V =,,,,,,,,,,,,,,,,,,
3. Model Type: [ ] 3D [ ] 2D []1D

[ ] Finite Element [ ] Beam [ ] Closed Form Solution
4. [ ] Corputer Codes:

,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Frequency Range and No. of modes considered:
; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

[ 3 Hand Calculations
.

5. Method of Co-bining Dynamic Responses: [ ] Absolute Sum [ ] SRSS! [ ] Other:
i BEiTj)-----~~~~---------

!

6. Dacping: OBE,,,,,,,,, SSE,,,,,, Basis for the damping used:
,,,,,,,,,,,,,,,,,

7. Support Considerations in the model:
... ___..______.............._________...

8. Critical Structural Elements:

Governing Load
or Response Seismic Total StressA. Identification Location Combination Stress Stress Allowa-le

Maximum Allowable Deflection
B. Max. Critical to Assure Functional Opera.

Df..e. .l .e c.t.i o.n .L_o c.a.t.i o..n .b.ility;
. . . . . _ .. __........__.---.......

!

.

e

12/50
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'

GRAND GULF,
'

NUCLEAR STATION
'

UNIT 1

SEISMIC AND HYDRODYNAMIC LOADS

REQUALIFICATION CERTIFICATION

JOB N0. MPL-02

EQUIPMENT NAME: 6" CRD Gate Valve Actuator SPEC. N0: 9645-M-242.0

EQUIPMENT NO: SQ-6-HBC-GTF-MO-F322-IRIY

LOCATION: Auxiliary Building, 119' 0"

.

EQUIPMENT CLASSIFICATION: ACTIVE OPASSIVE

SEISMIC QUALIFICATION REPORT REFERENCE:
Report No. 5771, Report of Seismic Test on SMB-000-5

Motor Actuator for Limitorque Corporation, 10/17/75, by Aero Nav
Laboratories.

THE ABOVE SEISMIC QUALIFICATION REPORT (S) HAVE BEEN REEVALUATED AND

REQUALIFIED WHERE NECESSARY TO SHOW THAT THE AB0VE-MENTIONED COMPONENT

IS CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTION UNDER ALL THE

APPLICABLE LOADING COMBINATIONS INCLUDING THE POOL DYMANIC LOADS.

'

PREPARED: h
APPROVED: k

'rocatOVTJ . #
B'

DATE: > - /s -8/

. - . . ._ . _ _ _



GRAND GULF NUCLEAR STATION UNIT 1.

.

*

QUALIFICATION SUMMARY
*
.

1. Equipment Name 6" CRD Gate Valve Actuator

2. Equipment No. SQ-6-HBC-GTF-MO-F322-UWY

3. Qualification Documentation (Enclosed with this report.)

A. Qualification Summary of Equipment (SQRT form), including
required response spectra with TRS plotted on RRS craph as
appropriate.

B. Reference Documents

Reference Document Revision or Title / Subject

Number Identification Date
.

5771 10/17/75 Report of Seismic
Test on SME-000-5
Motor Actuator for
Limitorque
Corporation

1
l C. Additional Supporting Documents

Docucent Revision or Title / Subject

Identification Date

: Spec. 9645-M-242.0 Rev. 35 Design Specification for
i Nuclear Servi :e Valves 2 "

I and Larger for Mississippi
Power & Light Company,-

Grand Gulf Nuclear Station,
Units No. 1 and 2

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

QOhLIFICATION SUMMARY (CONTINUED).

SQ-6-HBC-GTF-MO-*

'

EQUIPMENT NO. F322-UWY
'

4. Functional Requirements

The valve actuator must function during and after an operating
basis earthquake and during and af ter a safe shutdown earthquake.

|

I
1

|

| S. Demonstration Capability
L

Single-axis, single-frequency testing was used to qualify the actuator
to SQRT requirements. A resonance search found no natural
frequencies below 33 Hz. Five (5) OBE's and one (1) SSE were run
at input acceleration levels of approximately 3.lg and 6.lg,
respectively, in three directions. The actuator performed all
functions at seismic dwells and tripped at the preset torque
setting with no indication of malfunction.

.

6. Rationale for Qualification Certification

(Include Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and consideration of
high-frequency response.)

The single-axis, single-frequency test is an acceptable method of
qualifying the actuator to SQRT requirements. The actuator was
shown to be rigid to justify single-axis testing. The test input
acceleration levels are very high to account for the single frequency
test. The actuator operability was demonstrated during seismic

I testing.

.

-_ _ _. _ - - -



S0-6-HBC-GTF-f!O-F322-UWY-

'

(Actuator),

' Qualification Sumary of Equipment

I- Plant Name: Grand Gulf Nuclear Station Unit I Type:

1. Utility: Mississippi power and Light co. P WP.
,

2. NSSS:' G.E. 3. A/E: Bechtel Power Corp. BWR 6, Mark III

II. Compor.ent Name 6" Gate Valve Actuator

1. Scope: [ ] NSSS [x] BOP

2. Model Number: SMB-000-5 Quantity: 1

3. Vendor: Liniitorque Corp.

4. If the component is a cabinet or panel, name and model No. of'the
devices included: N/A

.

Rectangular Shape
5. Physical Description a. Appearance with Handwheel

I b. Dimensions 18 3/4" x 20 " x 13 3/4"

c. Weight 150 lb.

6. Location: Building: Auxiliary Bldg.

*Elevation: ]' 0"

7. Field Mounting Conditio. u;] 3olt (No. 4 . Size )
{l . eld (Length )

'

[J .

8. a. System in whic5 located: Control Rod Drive
Actuator for Auxiliary Bldg.-

,

| b. Functional Description: Isolation valve
|

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

[x] Both [] Neither
9. Pertinent Reference Design Specifications: 9645-M-242.0, Rev. 35

.

Prepared by: ~7 / 6 /81
12/Ln

Varf#ied by: PfM 7 # 0/81



.

.

l .

III. Is Equipment Available for Inspection in the Plant: B] Yes' [] No
IV.- Equipment Qualification Method:

| IX] Test [ ] Analysis [ ] Combination of Test
and Analysis,

Qualification Report *:
5771, Seismic Test on

(No. , Title and Date) SMB-000-5 Actuator _1,04]f,75,,_2

Co@any that Prepared Report: Aero Nav Laboratories

!
Co@any that Reviewed Report:,_Bec,h,t@ {N,U,g g_ ,_,,_ _ _

.

V. Vibration Input:

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

b. [ ] Hydro @namic only

c. [ ] Cont >ination of (a) and (b)
2. Method of Cont >ining RRS: [ ] Absolute Sum [ ] SRSS [ XJ N/A

15Uiir ipicifi]-
3. Required Response Spectra (attach the graphs): N/A

4. Da@ing Corresponding to RRS: O B E,,_ _ ,_ _ _, SSE,_ ,_ , g ,_ _ _ _ _
Per Bechtel5. Required Acceleration in Each Direction: [ ] ZPA [x] Otherspec,

| (ipeciTj]--
OBE S/S = F/B = V=
SSE S/S =-""['6]"'-- F/B =,----[6H,-[~"~~,V =[-[63-~,", , _

6. Were fatigue effects or other vibration loads considered?

[ ] Yes [x]No

If yes, dese. ribe lords considered and how they were treated in overall
qualification program:

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

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

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

.

* NOTE: If more than one report co@lete items IV thra VII for each report.

12/80

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

O

| VI. If Qualification by Test, then Complete *:-

|

[ 3, random
1. N 3 Single Frequency [ ] Multi-Frcquency: [ ]' sine beat(Sine Dwell - 33 ) [x] Resonance Search
O. $ 3 Single Axis [ ] Multi-Axis

-

~~~~~---~"

13. No. of Qualification Tests: OBE.. .......SSE______.__Other ____...,

4. Frequency Range: 1-33 Hz
-

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

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

6. Method of Determining Natural Frequencies
! [y] Lab Test [ ] In-Situ Test [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graph
[ ] No

I 8. Input g-level Test: OBE S/S = 3.05g F/B = 3.15g V= 3:05g

SSE S/S = 6.lg F/B = 6.3g V= 6.lg

9. Laboratory Mounting: **
.

1. [x] Bolt (No. 4 Size ) [ ] Weld (Length ) [],

10. Functional operability verified: [x]Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made: Actuator performed al]
functions at seismic dwells and trijipeci at preset Eorque
switch setting with no indication of malfunction.

12. Other test perforned (such as agino or fragility test, including results):
4

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

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

* Note: If qualification by a contination of test and analysis also cc plete
Item VII.

.

** Note: Actuator mounted on a baseplate fixture supp3ied by
Limitorque Corp. assumed to simulate field mounting condition

12/B0
,

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

.~
.

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

1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

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

2. Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):

S/S =,,,,,,,,,,,,,,,,,, F /B =,,,,,, ,,,,,,,, ,, , V =,,,,,,,,,,,,,,,,,,
3. Model Type: [ ] 3D [ ] 2D [ ] 10

[ ] Finite Element [ ] Beam [ ] Closed Form Solution
4. [ ] Cocputer Codes:

,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Frequency Range and No. of modes considered:
_______.__..______..___________..

[ ] Hand Calculations

! 5. Method of Corbining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
.

i
[ ] Other:l

5 773733.___..____.____...
t

6. Dacping: OBE,,,,,,,,, SSE,,,,,, Basis for the damping usea:
,,,,,,,,,,,,,,,,,

7. Support Considerations in the model:
_______________________________.______...

8. Critical Structural Elements:

Governing Load
er Respor.se Seismic Total Stress

A. Identification Location Combination Stress Stress Allowa-le
1

|

|

Maximum Allowable Deflection
B. Max. Critical to Assure Functional Opera.

_E*[l'31199_. [ggallgg g!{{{g,,,,,,,,,,,,,,,,,,,,,,
!

9

l

1 *

!

l

12/80

!

_ _ . -. _.

. . ._
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GRAND GULF,

NUCLEAR STATION
UNIT 1

SEISMIC AND HYDRODYNAMIC LOADS

REQUALIFICATION CERTIFICATION

JOB NO. MPL-02

EQUIPMENT NAME: Flexible Pipe Connection SPEC. NO: 964 5-M-158. 0
Rev. 6QlB21D030A-H,J-N,P,R-W, and

EQUIPMENT N0: Q1B21D031A-H

LOCATION: Drywell, El. 161'
_

EQUIPMENT CLASSI.ICATION: OACT:VE GPASSIVE

SEISMIC QUALIFICATION REPORT REFERENCE:

9645-M-158.0-QS-7.0-1-0, Report No. CR520, Design Report for

| Hose Assembly, Flexible Metal, 11/15/78, by Metal Bellows
Corporation.I

THE AB0'vE SEISMIC QUALIFICATION REPORT (S) HAVE BEEN REEVALUATED AND

REQUALIFIED WHERE NECESSARY TO SHOW THAT THE ABOVE-MENTIONED COMPONENT

IS CAPABLE OF PERFORMING ITS INTi.NDED Sf2ETY FUNCTION UNDER ALL THE

APPLICABLE LOADING COMBINA110NS INCLUDING THE POOL DYMANIC LOADS.

d dkPREPARE'1: e

APPROVED: d b.N'

N.f.'Drocatc{DATE: ~1 - t o -S/

|



. __

* *

GRAND GULF NUCLEAR STATION UNIT 1,

QUALIFICATION SUMMARY
I

'

l

1. Equipment Name Flexible Pipe Connection

2. Equipment No. QlB21D030A-H,J-N,P,R-W, and QlB21Dv31A-H

3. Qualification Documentation (Enclosed with this report.) ,

A. Qualification Summary of Equipment (SQRT form), including
required response spectra with TRS plotted on RRS graph as
appropriate.

;

( B. Reference Documents

Reference Document Revision or Title / Subject
; Number Identification Date -

t

(
'

QS-7.0-1-0 CR520 11/15/78 Design Report for

| Hose Assembly,
Flexible Metal

I

I
|

|

C. Additional Supporting Documents

| Document Revision or Title / Subject
i Identification Date

,

9645-M-158.0 Rev. 6 Bechtel Design Specification
3/25/80 for Flexible Pipe

Connections.'

|

|

!
|

'

! |
|

l i
,

L |



.

- -

QUALIFICATION SUMMARY (CONTINUED)
'

OlB 21D0 3 0A-H , J-N , P , R- |
EQUIPMENT NO.s 01n21n031A-H -

.

4. Functional Requirements

Flexible pipe connections shall maintain their structural
integrity during and af ter both operating basis and safe j
shutdown earthquakes. '

5. Demonstration Capability

Equivalent static multi-axis analysis was used to qualify the
flexible pipe connections to SQRT requirements. Natural frequencies
were calculated for the lateral and axial directions. Total stress
as a result of fluid pressure was determined and compared to stress
allowable, and additionally, cummulative life and usage was
calculated.

,

6. Rationale for Qualification Certification

(Include Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and consideration of
high-frequency response.)

Natural frequencies calculated were 30.2 hz for the lateral
direction and 254 hz for the axial direction parallel to the
center line axis. Total stress resulting from axial fluid
pressure was calculated to be 13,600 psi, which is below the
18,400 psi stress allowable. Based on these results, the
flexible pipe connections are qualified to SQRT requirements.

1

. -- ..- . _ . . - - -
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OlB21D030A-H,J-N,P,
,

' R-W, and
l

*

ClB21D031A-H,

|

Qualification Suernary of Equipmenti

I. Plant Name: Grand Gulf Nuclear Station Unit I Type:

! 1. Utility: Mississippi Power and Light Co. PWR
!

| 2. NSSS:' G.E. 3. A/E: Bechtel Power Corp. BWR 6, Mark III
!

II. Component Name Flexible Pipe Connection

1. Scope: [ ] NSSS [x] BOP

2. Model Number: N/A Quantity: 28

3. Vendor: Metal Bellows Corporation

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

_.

.

5. Physical Description a. Appearance Flexible Metal Hose (Braided)

b. Dimensions O.D. = 2.0 in., L = 46.97 in.

c. Weight 6.11 lbs. (Excluding media & braid)

| 6. Location: Building: Drywell
i
l

| Elevation: 161'-10"

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

End Connections [:@ 150# R.F. Flanged ends bored to natch
2"/Sch.40

8. a. System in which located: Nuclear Boiler System

b. Functional Description: Safety / Relief Valve Air Accumulators

c. Is the equipment required for [] Hot Standby [] Cok Sh.:tdovin

[X] Both [] Neither,

9. Pertinent Reference Design Specifications: Bechtel Spec. 9645-

*

M-158.0, Rev. 6 (3/25/80)

Prepared by: '3Fl (#k 'I/9/81
12/C

Verified by: /nP/ 4'/2 981

_ . _ _ , . _ _ . . _ . . _ . _ _ _ . _ . _ _ , _ _



. .

.

|

III. Is Equipment Available for Inspection in the Plant: [X] Yes [] No
IV.- Equipment Qaalification Method:

| [ ] Test [x] Analysis [ ] Combination of Test
: and Analysis
!

| Qualification Report *: 9645-M-158.0-OS-7.0-1-0

(No. , Title and Date) CR520, Design Report for Hose Asserbly, Flexible Metal,
-- ---- - ------- ---- -- ----------- - -- -- - - Nov . 15 , 19 7 8

Co@any that Prepared Report: Metal Bellows Corporation

Cogany that Reviewed Report: NUTECH/Bechtel Power Corporation
...................__..__...__.._

V. Vibration Input:

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

b. [ ] Hydroc(ynamic only

c. [ ] Cort >ination of (a) and (b)
2. Method of Cont >ining RRS: [ ] Absolute Sum [ ] SRSS [X] not combined

i 15UiiM ipi'ciff]-
l 3. Required Response Spectra (attach the graphs):_ _ _ Attached

,, , ,____,_,_

4. Da@ing Corresponding to RRS: OBE.....0 0 2 0 i SE....__.0. 0 3 0.. ____ ...___..____...

5. Required Acceleration in Each Direction: [X] ZPA [ ] Other
E-W N-S (ipeciTj)--

OBE &&= 0.205 $VB = 0.202 V= 0.126i
'

SSE && --- h- m-------- WB ------ 6mT--"- V --'tT. 2 2F---
E-w W-S

6. Were fatigue effects or other vibration loads considered?

[x] Yes [ ] No

If yes, describe loads considered and how they were treated in overall
qualification prop am: Movements: Thermal & vibration (Including
flow vibration). Ve'ncIor diIcI2 Tit &B dqG1VdIEnt 5icraTTnoEI6n due-

to of f set and equivalent axial motion per convulusion and then
det'er5IiiEd stresiss cfdir& Top 5a'VfEBrri EHF 56ihpo65hr.-"ToYdI--- - --

-

cyclic stresses were thea determined from which a cumulative
115 ina usigh Vdf L- cTdfIv7d---~~----~~~------------"-
Design Cycles: OBE - 600, SSE - 200, 15 cps -

* NOTE: If more than one report co@lete items IV thru VII for each report.
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VI. _I_f__Qu.a.lifi _a_t_io_n by Ta_s_t_, t__he_n C_omple_te* :N/A
_ .... _ ._____ _ _ __ _.__ ___

p 3' sine beat1. [ ] Single Frequency [ ] Multi _ Frequency: [3
[32. [ ] Single Axis [ ] Multi _ Axis ~ ~ ~ - - - ~ ~ ~ ~ ~ - -

3. No. of Qualification Tests: OBE_______.. _SSE_________Other ________

4. Frequency Range:

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

S/S = F/B = V=

6. Method of Determining Natural Frequencies

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

| 7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graphI

[ 3 No
8. Input g-level Test: OBE S/S = F/B = V=

.

SSE S/S = F/B = V=

9. Laboratory Mounting:
.

1. [ ] Bolt (No. Size ) [ ] Weld (Length ) [],

10. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made:
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

|

___.._ _ _______ _ ____________________________________________________
,

| 12. Other test perforted (such as aging or fragility test, including results):
| '
t

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . . . _ _ . _ _ _ . . . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
!

l
|

* Note: If qualification by a contination of test and analysis also ceplete
Item VII.

.

~
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VII. If Qualification by Analysis, then complete:

1. ththod of Analysis:

[ ] Static Analysis [>0 Equivalent Static Analysis

[ ] Dynamic Analysis: [ ] Time-History [ ] Response Spectrum
Including effects of media & braid2.

Natural Fr6quencies in Each Direction (Side / Side, Front /Back,, Vertical):
Lateral, Axial (Parallel to g axis),
S/S = f .=. 30 2..H..z..(l.owestF/B = 1=f..l.=__254 Hz (lowest)..a . .. .........________ ....__..____

3. Model Type: [ ] 3D [X] 2D [ ] 10
[ ] Finite Element [ ] Beam [x] Closed Form Solution

,
4. [ ] Computer Codes:

.... ___........ .............__.._____......___ __ __._
Frequency Range and No. of modes considered:

___..........____..... ____....__

[ $ Hand Calculations

5. Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
[X] Other:

g g/AN
373 ____-.......___...

5. Darping: OBE. . .N./..A. .. SSE__N/.A Basis for the damping used:
_ ..

.__.. ______.___.

7. Support Considerations in the model:
.........._____.....______......_____....

B. Critical Structural Elements:

Governing Load
or Response Seismic Total St ressA. Identification Location Combination Stress Stress Allow 3-le

70cial Braid Fluid Press. 13600 18400 psi

Maximam Allowable DeflectionB. Max. Critical to Assure Functional Opera-
_E*[18E1193.. {gga}{gg g!!!!{,,,,,,,,,,,,,,,,,,,,,,

N/A
.

1 -
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GRAND GULF.

NUCLEAR STATION
UNIT 1

SEISMIC AND HYDRODYNAMIC LOADS

REQUALIFICATION CERTIFICATION

JOB NO. MPL-02

EQUIPMENT NAME: Fan (Control Rm. Stdby. Air) SPEC. NO: 9645-M-633.0
Rev. 13

EQUIPMENT NO: QSZ51D002A-A, B-B

LOCATION: Control Bldg., El. 133'

EQUIPMENT CLASSIFICATION: X ACTIVE OPASSIVE

SEISMIC QUALIFICATION REPORT REFERENCE:

9645-M-633.0-QS-7.0-6-B, Order no. 76J-ll67, Rev. B,
Seismic Calculations, 6-28-77, by McMahon Engineering Co.

THE ABOVE SEISMIC QUALIFICATION REPORT (S) HAVE BEEN REEVALUATED A';D

REQUALIFIED WHERE NECESSARY TO SHOW lHAT THE AB0VE-MENTIONED COMPONEt;T

IS CAPABLE OF PERFORMING ITS INTENf 6 SAFETY FUNCTION UNDER ALL THE

APPLICABLE LOADING COMBINATIONS IN.LUDING THE POOL DYMANIC LOADS.
.

PREPARED: mA Ar,b
M '. Voutiras

APPROVED:hC
'

*t-

- V.J. B& cato
DATE: 7 -/o - B/

_ _ _ _ _ _ - _ - _ - - _ _ _ _ _ - _ _ _ _ .
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, GRAND GULF NUCLEAR STATION UNIT 1
.

QUALIFICATION SUMMARY,

1. Equipment Name Fan (Control Rm. Stdby. Fresh Air)

2. Equipment No. QSZ51D002A-A, B-B

3. Qualification Documentation (Enclosed with this report.)
A. Qualification Summary of Equipment (SQRT form), includ'ng

required response spectra with TRS plotted on RRS grap'' as
appropriate.

B. Reference Documents

Reference Document Revision or Title / Subject
Number Identification Date

QS-7.. 6-B 76J-ll67 Rev. B Seismic
6-28-77 Calculations

C. Additional Supporting Documents

Document Revision or Title / Subject
Identification Date

9645-M-633.0 Rev. 13 Technical Spec. for
7-3-79 Control Room Standby

Fresh Air System



._.

.

*

QUALIFICATION SUMMARY (CONTINUED)
*

QSZ51D002A-A
EQUIPMENT NO. OSZ51D002B-B.

4. Functional Requirements

Equipment should maintain operability during and after both
operating basis and safe shutdown-earthquakes.

5. Demonstration Capability

,

Lowest natural frequency calculated to be 66 Hz. Staticanalysis performed using ZPA values. Shaft deflection
calculated to be within allowable.;-

.

6. Rationale for Qualification Certification
(Include Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and consideration of
high-frequency response.)

Resonant frequencies calculated. Applicable loads used.
Operability demonstrated. IEEE 344-1975 criteria met.

.

i

I.



.

'

QSZ51D002A-A.
i

QSZ51D002B-B
I

.

Qualification Sumary of Equipment

I. Plant Name: Grand Gulf Nuclear Station Unit I Type-

l+ Utility * Mississippi Power and Light Co. PWR

2. NSSS:'c.r. 3. A/E: Bechtel Power Corp. BWR 6, Mark III

II. Component Name 40 MW Fan

1. Scope: [ ] NSSS [x] BOP

2. Model Nunber: 40 MW Fan Quantity: 2

3. Vendor: Buffalo Torge Co./G.E.

4. If the component is a cabinet or panel, nane and model Nc. of the
devices included: N/A

Horizontal motor and
5. Physical Description a. Appearance Centrifuoal fan

b. Dimensions 34" x 44" x 48" (approx.)

C. Weight 846 lbs.

6. Location: Building: Control Bldg.

Elevation: 133'0"

7. Field Mounting Conditions [X] Bolt (No. 4 , Size 5/8-)ll nc
[] Weld (Length )
[]

Control Room Standby
: 8. a. System in whi located: Fresh Air System

b. runctional ' .,cription: Propel Standby Fresh Air ,

c. Is the equipment required for [] Hot Standby [X ] Co:c LNidoc

[] Both [] Neither
9. Pertinent Reference Design Specifications: 9645-M-633.0, Rev. 13

| .

:

Prepared by: /pi pr f/ 9/81i

' 12/C
7

- V2rified by: l> +1 J E b.J4 6 / 3 /81,r

I
t
'
l

<



_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - -

.

.

.

.

.

III. Is Equipment Available for Inspection in the Plant: [X] Yes" [] No
IV.- Equipment Qualification Method:

[ ] Test [x] Analysis ( ) Combination of Test |and Analysis,

Qualification Report *: 9645-M-633.0-. . . . . . . . . . . . . . . . . O. .S - 7 . ( - 6 - B..........,.........76J-ll67, Rev. B, Helsmic
.

(No. , Title and Date) Calculations, 6-28.77

Co@any that Prepared Report:......Mc.M.ah.o.n..E..n.7.r.g.. . . . .o .C
. .. . .......

Cogany that Reviewed Report:
. . ... . . . . . .. ./.B E CH TE LNUTECH

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

V. Vibration Input:

1. l.oads considered: a. [x] Seismic only
.

b. [ ] Hydro @namic only

c. [ ] Co2ination of (a) and (b)
2. Method of Co2ining RRS: [ ] Absolute Sum [ ] SRSS [] N/A

Ic!EeWiEFcifj)-3. Required Response Spectra (attach the graphs):_ _a.ua,cheJ _ _ _ _ _ _ _ _ _
4. Da@ing Corresponding to RRS: OBE,_ _ j3_ _ _ 5 5 E_ _13, , _ _ _ _ _ ,_ ,
5. Required Acceleration in Each Direction: [X] ZPA [ ] Other

(i?FciTJT"OBE 5/5 = .146a F/B = .162a V= .111c
SSE 5/5 = .292c F/B "''" "'.~3'f5a" " " " " V "" 2If$ " " ""

6. Were fatigue effects or other vibration loads considered?

[ ] Yes [x]No

If yes, describe loads considered and how they were treated in overall *

qualification program:
...................................-----------.

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

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

.

* NOTE: If more than one report co@lete items IV thru VII for each report.

12/83

-

_ _ _ _ __ _ _ _ _ - - - _ _ - - - - - - - - - - - - - - - - - " - ~



_ _ _ _ _ _ _ _ _ _

.

.

(VI. .I.f -Q_ualifica.t.i.o.n by Test, then Complete.*: N/A------, --------------_------- -

1. [ ] Single Frequency [ 3 Multi-Frequency: []3)? sine beat
,

'

2. [ ] Single Axis [ ] Multi-Axis - - - ~ ~ - ~ - - - ~ ~ - - ~ - - - - -
.

3. No. of Qualification Tests: OBE SSE Othe-

4. Frequency Range: Ispec1Ty').

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

S/S = F/B = V=

6. Method of Determining Natural Frequencies

[ 3 Lab Test [ ] In-Situ Test [ ] Analysis
7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graph

[ 3 No
8. Input g-level Test: 0B2 S/S = F/B = V=

SSE S/S = F/B = V=

9. Laboratory Mounting: .

1. [ ] Bolt (No. Size ) [ ] Weld (Length ) [].

10. Functional operability veritied: [ ] Yes [ ] No [ ] Not Applicable

11. Test Results including mocifications made:
,,,,,,,,,,,,,,,,,,,,,,,,,,,_,,,,,

_ - - - - - - _ - - - - - _ _ _ _ _ _ _ - - - - - - - - _ - _ - - - _ _ - - _ _ _ - - - - - - - - - - - - - - - - - - - - - -

12. Other test performed (such as aging or fragility test, including res;lts):.

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

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

* Note: If qualification by a corbination of test and analysis also cc:rlete
Item Vll.,

|

|

'

12/S0
.

. .__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _
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VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[x] Static Analysis [ ] Equivaient Static Analysis
0.323g both h7rizontal, 0.223 vertical

[ ] Dynamic Analysi, - [ ] Time-H1 story [ ] Response Spectrum

2. Natural Fr6quencies in Each Direct.on (Side / Side, Front /Back, Vertical):Motor Shaft Motor Base Combined33- 83.. . . . . d. .".z W ....S.8 "z xv . 66 s uz...... .. .... .. , ,,,,,,,,,

3. Model Type: [x] 3D [ ] 2D [ ] 10
[ ] Finite Element B ] Beam [ ] Closed Form Solutior.

.
4. [x] Co@ uter Codes:

. . . . . . .. . . .. . . .. .n.o. .t..s.p e. c.i.f.i.e. d. .. . . . . . . . . . . . . . . . . .. . . . . . ...

Frequency Range and No. of modes considered:
_,_______,___,____

[x] Hand Calculations

5. Method of Codining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
.

[X]Other: Seismic coef. combinec
TipecHJT" Ly"sR3Y~~"

6. Damping: OBE_N/A__ SSE,,N/A Basir for the damping used:
,,

_ , _ _ , _ _ _ _ _

7. Support Considerations in the model:
_ _ _ _ _ _ _ _ , _ _ _ , _ _ , _ , , _ _ _ _ ,

8. Critical Structural Elements:

Governing Load
or Response Seismic Total St res sA. Identification Location Combination Stress Stress Allown:le

Normal Stress Motor Shaft 2,189 17,250 psi
Bending Inlet Stand Rottom Flange 8,7P1 24,000
Normal Stress Foundation Lults 5,330 27,000

Maxin m Allowable DeflectionB. Max. Critical to Assure Functional Opera-
.E'O'E1190.. bEEil192 $1I115......................
.00373" Motor Shaft .1406"

r
.

.
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9.

GRAND GULF,

NUCLEAR STATION
UNIT 1

. SEISMIC AND HYDRODYNAMIC LOADS

REQUALIFICATION CERTIFICATION

!

JOE NO. f'PL-02

EQUIPMENT NAME: Containment Polar Crane SPEC . NO: 964 5-M-06 3. 0

EQUIPMENT NO: OlF13E001

LOCATION: Containment Bldg., El. 238 ft.
,

EQUIPMENT CLASSIFICATION: ACTIVE X PA55!VE

SEISMIC QUALIFICATI0', REPORT REFERENCE:

9645-M-063.0-OS-8.01-1-0, Report 80N-134329, Bridge
Structural Calculations, 12/18/80, by Harnischfeger Corp.
Report 805-134329, Trolley Structural Calculations, 2/17/81,
by Harnischfeger Corp.

THE ABOVE SEISMIC QUALIFICATION REPORT (5) HAVE BEEN REEVALULTED A',:

REQUALIFIED WHERE NECESSARY TO SHOW THAT THE ABOVE-MENTIONED COMD0'.E*,'

15 CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTIO * UNDER ALL THE

A PLICABLE LOADIN3 COMBINATIONS INCLUDING THE POOL DYMANIC LOADS.

PREPARED: INb u _
APPROVED: b. Mn_.--*

V. T. B ro ca td\ '
DAT:: '7 - /c -6/

-

_ . .
I



''
QUALIFICATION SUMMARY (CONTINUED)

EQUIPMENT NO. _01F13E001
.

4. Functional Requirements'

The crane must not structurally fail. fall, collapse, or drop
the load during an SSE. The crane must function subsequent
to an OBE and hydrodynamic loads.

.

.

5. Demonstration Capability

Dynamic response spectrun analysis was used to qualify the
crane to SQRT requirement s. 20 modes were considered in the
frequency range from 0-3C hz. Several natural frequencies
were shown throughout the range from 0-30 hz. The maximum
critical deflection was calculated to assure structural in-
tegrity during a seismic event. Several components had no
stress margin and some components were slightly overstressed. ,

6. Rationale for Qualification Certification

(Include Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and consideration of
high-frequency response.)

Dynamic response spectrum analysis is an acceptable method
of SQRT qualification for flexible equipment. All significant
modal responses were considered and combined per U.S. NRC Reg.
Guide 1.92. Deflection calculations were performed to assure
the functional requirements. The component overstresses are
being rectified in accordance with the manuf acturer's instruc-
tions. H oweve r , the observed overstresses are well within the
elastic limits of the materials and will not af fect crane
functional requirements or endanger the safety of the plant.

-.

, , , _ _ _ . . ._ , _ _ _ _ _ _ , - . _ , - - - - -
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GRAND GULF NUCLEAR STATION UNIT 1

QUALIFICATION SUMMARY,

1. Equipment Name Containment Polar Crane (125/35 Ton)
__

2. Equipment No. OlF13E001

3. Qualification Documentation (Enclosed with this report.)
A. Qualification Summary of Equipment (SQRT form), includ ng

- required response spectra with TRS plotted on RRS graph as
appropriate.

B. Reference Documents

Reference Document Revision or Title / Subject
Number Identification Date

9645-M-063.0- 80N-134329 12/18/80 Bridge
Q5-8.01-1-0 Structural

Calculations

80N-134329 2/17/81 Trolley
Structural
Calculations

C. Additional Supporting Documents

Document Revision or Title / Subject
Identification Date

T

9645-M-063.0 Rev. 16 Technical Specification
For Containment Polar
Crane For Mississippi._ ,

Power & Light Company
Grand Gulf Nuclear
Station Units 1 and 2



QlF13E001.

4

Qualification Sumary of Equipment

I. _ Plant Name: Grand Gulf Nuclear Station Unit I TV oe*

1. Utility: Mississicci Power and Light co. PWR

2. NSSS: c.E. 3. A/E: Bechtel Power Corp. BWR 6. Mark II
.

II. Component Name containment Polar crane (125/35 Ton)
1. Scope: [ ] NSSS [x] BOP

2. Modei Nunber: CN-25035 Quantity; I

! 3. Vendor: Harnischfeger Corp.

4. If the component is a cabinet or panel, name and model Nc. c' tre'

devices included: N/A
.

5. Physical Descrip* ion a. Appearance

b. Dimensions Trolley: % 22' X 12' X 15' high, Rail Span: 18' D
i

C. Weigh * Trolley - 78,900 lbs, Eridge Girder - 13 8,00 0 lbs

6. Location: Building: containment Bldg.

Elevation: 238 ft

7. Field Mounting Conditions [X] Bolt (No. 80 . Size 1" ) rer End Tie
[] Weld (Leng n )
[X] Trolley on Rails

8. a. Syste- in which located: Reactor vessel Servicing Equirment

b. Functional Description: Lift Vessel head & strongback, Shroud Head &
Separator, & Dryer Assembly ior Maintenance ,. w:.cu a ticn

c. Is the equipment required for [] Hot Standof [] C::: h .*. :.e

[] Both [ 9 Ne m er
! 9. Pertinent Reference Design Specifications:

9645-M-063.0, Rev. 16 *

Prepared by: 4 / 8 /81

12/i:
Verified by: II- 5 / 4 /81

._ _



.

:
'

a

III. Is Equipment Available for Inspection in the Plant: PC ] Yes- [] No |

IV.- Equipment Qualification Method:

[ ] Test [x] Analysis [ ] Combinatien cf Tes:
and Analysis '

,

. Qualification Report *: i

964 5_M-o6 20-qs-8. e -1 - 0 1

(No. , Title and Date) bon-134329, Bridge Structural Calc. 12/18/60

Corpany that Prepared Report: ''srnischfeger Corp.

Company that Reviewed Report:...In_;T..E.C.H./.B.echtel
;

_ . ___...............

V. Vibration In;ut:

1. Loads considered; a. [ ] Seismic only
t

! b. [ ] Hydrodynamic only

c. [x 3 Combination of (a) and (t)
2. Method of Combining RRS: [x] Absolute Su- [ ] SRSS [];

; T.,Fu....___..,y.,..er, s;e:3. j3. Required Response Spectra (attach the graphs):
.....____............... ______

4. D'arping Cerresponding to RRS: OBE.............. SSE.....3'.....__......... ,

5. Required Acceleration in Each Direction: [x]ZPA [ ] Other
(.....,.....s;e;..,;

OBE S/S = 0 379 F/B = 0 379 y= 0.14 9
| SSE S/S =- o . fi- ~ ~ ~~ ~ ~ ~~ ~~~ F/B =-- if. 7 3ir----------~ ~ V =-- C :11Fsi------
, 6. Were fatigue effects or other vibration loads consicered?
l
1

[ ] Yes [x] No

If yes, describe loads considered and how they were treated in ove d','.
qualification program:

........................___.........__.._____..

I

---.........................___.......... ___ .........,_,,,,,,,,_,,,,
-4

1

........................... .................___..___................

'

' NOTE: If more than one report complete iters IV thru VII for each report.

12/5
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VI.
.I.f Qu.a.l.if.i.c.a.t.io_n by Te.s.t , the_n C_o_mpl_ete.*.:

.

N/A. . . _ .... .. _ __ _ _ _ _
),1. [ ] Single Frequency [ ] Multi-Frequency: [ J' sine beat()2. [ ] Single Axis [ ] Multi-Axis ~ ~ " " " - " - " " ' "

3. No. of Qualification Tests:
OBE__...__.___SSE___......Other

I.....,y.).......
.

4. Frequency Range: s;ec:.

. __ ...._____.. ......____.. ___ _ __
5.

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

6. Method of Deterr::ining Natural Frequencies

[ ] Lab Test [ ] In-Situ Test [ ] Analysis
7.

TRS enveloping RRS using Multi-Frequency Test [ ] Yes (A::act. TRS & ERS gra;h
[ ] ho

8. Input g level Test: OBE S/S = F/B = V= -

SSE 5/5 = F/B = V=
9. Labcratcry Mo;nting:

-

1. [ ] Bolt (No. Size..____) [ ] Weld (Length ) [],
______ ,__..... __ __.. ,

10. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable

11. Test Results including rnocifications trade:
________ ....__________

12. Other test perforced (such as aging or fragility test, inclucing res;lis):.

.. .....______ ...__.... _____________.....__ . __ ........... _........ _

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

*Nete: If qualification by a cortination of test and analysis alsc c: e'.e e
Iten VII.

| . . - .

|

*

1.*),t ; ~4 w.
,

I

|

_ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . __ , _ _ _ _ _ _ _ _ _ _ _ .
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VII. If Qualification by Analysis, then complete:

1. Method of Analysis:

[ 3 Static Analysis [ ] Equivalent Static Analysis

[x 3 Dynamic Analysis: [ ] Time. History [x] Response Spectv

* 2. Natural Frbauencies in Each Direction (Side / Side, Front /Ea:k, Vertical):

S/S = o 74.,. 0. lel,5.777Hz F/B = 0.74,0.181,3.114hz y . 1.402,2.441,3.113hz.. . .......... ................. ..................

3. Model Type [x]3D [ ] 2D [ ] ID
[x] Finite Element [ ] Beam [ ) Clor.ed Form 5:btio-

,
4. [x ) Comuter Codes: Stardyne

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ , _ , _ ,_ _ __ _ _ _ _

Frequency Range and No. of modes considered:
_ p,,3,o t.,z,,, ,2 0 , ,m o,d e ,s _ , , , , _ , , _

[ ] Hand Calculations
.

5. Method of Co-tining Dynamic Responses: [ ] Absolute Sum [x] S0.55
[ ] Other:

I.....Ty.,..................spec 1 ;

6. Daging: O B E.2. 4 . . . . . . SSE..2.s.. Basis for the da ping used: Reg. Guide 1.01
................. )-7. Support Considerations in the model:

.______.................................. ...

E. Critical Structural Elements:
...

Governing Lead (ksi) (ksi) (ksi)
or Response Seismi c Tctal St ress

A. Id L ti...e nt.i f i c.a t.i o.n.. ... . . ..o:a...on C mbin. . . ..o. .. . .a .t i o.n S.. .. .....t.re s s... ..St r e.s s All .3:. . . . . . . . . .o . . . .' e.. ... . ...

Max. Stress Girder OBE + SRV 15.64 26.93 26.95
. . .

Max. Stress Girder SSE + SRV 26.43 37.72 38.34
Max. Stress Critical Bolt @ End Tle,SSE+5RV 49.06 49.06

i

Bending Stress End Trucks OBE + SRV 16.14 18.0
t
'

Max. Stress 1 ridge Uplift SSE + SRV 32.3 32.4
| Restraint
!

Maximum Allowable Deflection
B. Max. Critical to Ass are Functional Opera-
._ ., _ _ D_ e f_ l_ e_ c_ t_ i_ o_ n_ _ L_ o_ c_ a_ t_ i_ o_ n_ _ b_ i_ l_ i t_ y

_ _ ...___._________________

1 385" Girder 1.744"

.

* NOTE: Several natural frequencies throughout range from 0 - 30 hr

! 12/5:
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VII. If Qualification by Analysis, then complete:
1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis
[x] Dynamic Analysis: [ ] Time. History [x ] Response Spe: r ro

2.
- Natural Fr&quencies in Each Direction (Side / Side, Front /Ba:i, Ver:ical):
.

5/5 =.. 0. 7 4.,.0. 181..A.77 7h:F/B = 0.74,0.181,3.114hz V = 1.402,2.441,3. ll3h. . . ................. ..................3. Model Type: [x] 3D [ ] 2D [ ] ID
[x] Finite Element [ ] Beam [ ] Closed Fe- . Solutior

,
4. [u] Coquter Codes: Stardyne

_ ____,______,______,__,____
Frequency Range and No. of codes considered:

_ , p ,3 g h,2_2 0, pp,d e ,s_ _ _ _ _ _
[ ] Hand Calculations

-

5. Method of Co-tining Dynamic Responses:
[ ] Absolute Sur [x] S?.55
[ ] Other:

.....Ty., .................spect >

6.
Da ping: OSE,_ 2g _ , SSE,,g _ Basis for the da ping used: Rec. G gde ,,;,1 6

, , ,

7. Support Considerations in the model:
_........................................

E. Critical Structural Elcments:

Governing Load (ksi) (ksi)
or Response Seismic Tctal StressA. Ide-tification Location Combination Stress Stress Allo.3:'eShear Stress Trelley SIEe"'55E T5E7"""""""IU727'"2 5''""

Bearing Stress Ec. Restraints SSE + SRV 36.0 32.4
Shear Bar

Bending Stress Eq. Restraints SSE + SRV 32.17 32.4
Bending Stress Lceking Pins OBE + SRV 59.10 61..-

| Max. Stress Shear Bar Welds SSE + SRV 30.54 ~c.~

Maximum Allowsole Deflectior
B. Max. Critical to Assure Functional ODg[1ggtjgg,,, [gggljon yjjjpy,,,,_,,,_,,,,_,,pera-

,,,,,,

.

* NOTE: Several natural frequencies throughout range from 0-30 h:
12/5'
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." GRAND GULF ,

1
NUCLEAR STATION I

UNIT 1

|
l

SEISMIC AND HYDRODYNAMIC LOADS

REQUALIFICATION CERTIFICATION

JOB NO. MPL-02

EQUIPMENT NAME: Solenoid valve SPEC. NO: 9645-M-617.1
Rev. 3

EQUIPMENT NO: See attached list.

LOCATION: Control Bldg., El. 111 & 133 Ft.

EQUIPMENT CLASSIFICATION: X ACTIVE PASSIVE

SEISMIC QUALIFi",ATION REPORT REFERENCE:

9645-M-61". 1-QS-29.0-2-0, AQS21678/TR, Qualification Data for
Safety Related Seivice, March 1979,by ISOMEDIX

|

|

THE AB0VE SEISMIC QUALIFICATION REPORT (S) HAVE BEEN REEVALVATED AND

j REQUALIFIED WHERE NECESSARY TO SHOW THAT THE AB0VE-MENTIONED COMPONENT

IS CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTION UNDER ALL THE
| APPLICABLE LOADING COMBINATIONS INCLUDING THE P00L DYMANIC LOADS.

PREPARED: av. 4 [h
M.P.M outyras

| APPROVED: h C_ (VW /%,

W.JI'BrocatQ
"

| DATE: ~7 - fo -ST
I

1

|
|

|
|

. . , - --. .



* GRAND GULF NUCLEAR STATION UNIT 1e

+
QUALIFICATION SUMF \RY

,

1. Equipment Name Solenoid Valve

2. Equipment No. See attached list

3. Qualification Docamentation (Enclosed with this report.)

A. Qualification Summary of Equipment (SQRT form), including
required response spectra with TRS plotted on RRS graph as
appropriate.

B. Reference Documents

Reference Document Revision or Title / Subject
Number Identification Date

QS-29.0-2-0 AOS21678/TR March 1.978 Qualification Datz
for Safety Relatec
Service

|

|
|
i

C. Additional Supporting Documents

Document Revision or Title / Subject
Identification Date

9645-M-617.1 Rev. 3 Bechtel Technical Spec.
11/2/79 for Automatic Dampers

(Safety-Related)
.

;

l
I

|

|-
!
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.

QUALIFICATION SUMMARY (CC'ITINUED)
-

EQUIPMENT NO. Son attached list.

4. Functional Reg"irements

Automatic dampers should remain functional during and af ter both
operating basis and safe shutdown earthquakes.

5. Demonstration Car;bility

Single-axis single-frequency sinusoidal fragility testing used.
Inputs of 10g's were applied in range of 1-33 Hz at one third
octave intervals. Operability was verified during and after
testing on eight of the nine tested.

.

6. Rationale for Qualification Certification

(Include Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and consideration of
high-frequency response.)

Testing performed as noted above. Reduced loading of 7.14g's to
account for cross coupling fe exceeds peak RRS calue of 2.7g's.
Operability was demonstrated on a generically similar valve.

4

o

I

. , , , _ . , . , - - _ _ __ - . --
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Equipment Name: Solenoid Valve
'

Equipment Nos.: OlZ77-F001A
OlZ77-F001B
OlZ77-F002A
OlZ77-F002B
OlZ77-F003A
OlZ77-F003B
Ol277-F004A
OlZ77-F004B

%

e

T
4

k

.



*

Q1Z77-P001A
OlZ77-F001B''

01Z77-F002A.

/ OlZ77-F002B
'

OlZ77-F003A
Q1Z77-F003BQualification Sumary of Equipment olZ77-F004A
Q1Z77-F004B

I- Plant Namel crand culf Nuclear Station Unit I g
1. Utility: Mississicci Power and Light Co. PWR

2. NSSS:'c.E. 3. A/E: Bechtel Power Corp. BWR 6, Mark III

II. Component Name gninnnia vntyy

1. Scope: [ ] NSSS [x] BOP

2. Model Nunber: HT8320 Quantity: 8

3. Vendor: Automatic' Switch Comoany

4. If the component is a cabinet or panel, nane and model No. of the
devices included: N.A.

5. Physical Description a. Appearance Solenoid Valve

b. Dimensions approx. 8" long x 2" dia.

c. Weight

6. Location: Building: Control

Elevation: 111 & 133 Ft.

7. Field Mounting Conditions [X] Bolt (No. , Size )
[] Weld (Length _ _)
[] .

Safeguards, Switchgear & Battern
8. a. System in which located: Rm. Vent.

b. Functional Description: Controls air flow

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

[X] Both [] Neither,

9. Pertinent Reference Design Specifica* )ns:

9645-M-617.1 Rev. 3
~

Prepared by: />1[ [ 4////81
12/.g.

Verified by: / 81
.
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l
'

III. Is Equipment Available for Inspection in the Plant: [X] Yei [] No
IV.- Equipment Qualification Method:

[X] Test [ ] Analysis []CombinationofTest
and Analysis,

Qualification Report': 9645-M-617.1-Os-29.0-2-0

(No. , Title and Date) Ags21678/TR, Qualification,11 arch 1978

Comany that Prepared Report: DIX
e . I.S.O.M.E. .. . . . .e .. . .. . . . . .. . _ _ _.

Cogany that Reviewed Report: NUTECH/Bechtel
e...............................

V. Vibration Input:

1. Loads considered: a. [XJ Seismic only

b. [ ] Hydrodynamic only

c. [ ] Combination of (a) and (b)
2. Method of Combining RRS: [ ] Absolute Sum [ ] SRSS [X] N/A

~15UiiM* sEiciTJ)"3. Required Response Spectra (attach the graphs): Att hde . . . . .a.c. .e. . . . . _ _ . . _ _ . . . . --e . _
4. Daging Corresponding to RRS: O B E,,_ _ _,_ _, SSE_,_3 %

,_______,

5. Required Acceleration in Each Direction: [ ] ZPA [X2 Other Peak
(spiciTJT"

OBE S/S = F/B = V=
SSE S/S =~*1-Q*""*- F/B =[",*2 .]og","*~""*" V =~7.*7 0*g *[[ ",

* *

, , , , ,

6. Were fatigue effects or other vibration loads considered?

[ ] Yes [X] No

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

e.e..........e..............------.---.--------

DeGe....me.ee.ee.e..e....W..e ........SW.memeWW..********************

emme.e..e...meme...eee.e... e..ee-mee...e.e.eeee**..*****************

* NOTE: If more than one report coglete items IV thru VII for each report.

12/80

_ - - - - _ _ . _ - _ _ _ _ . _ . _ _ _ _ . - _ - _ _ _ _ _ . . _ - _ - . - _ _ _._ _
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VI. .I.f..Q.ua.li f..ic.a.t.i.on by Te.s.t.,.t.he.n Comple.te*:.. . ....... . . .-_... ...
[ ) ,randc-1. [ d Single Frequency [ ] Multi-Frequency: ) sine beat
X3. sic.ws,qidAL""~2. [ $ Single Axis [ ] Multi-Axis

-

fragility
3. No. of Qualification Tests:

OBE_____......SSE.........Other
, .......

4. Frequency Range: 1-33

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

S/S = None Provided F/B = V=

6. Method of Determining Natural Frequencies

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

[ ] No
8. Input g-level Test: OBE S/S = F/B = V= -

SSE S/S = log F/B = 10g V= 10g

9. Laboratory Mounting:* *
.

1. [X] Bolt (No. Size ) [ ] Weld (Length ) [].

10. Functional operability verified: [X]Yes [ ] No [ ] Not Applicable

11. Test Results including modifications made:
, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

. .. . _ ___ _ __ .... . .. ... . .. ... .___________. _

12. Other test performed (such as aging or fragility test, including results):
4

Several environmental agina tests accomp,anied the seismic

testing._ _ _ _ _ _ _ _ _ ,,_ _ ,,,,_ __ _ _ _ _ _ _ _ _ _ _

* Note: If qualification by a cor.tination of test and analysis also cc plete
Item VII.

.

** Note: Mounting is assumed to be that of a typical installation,
although it is not stated.

*

12/80
,
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VII. If Qualification by Analysis, then complete: N/A
-

1. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

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

Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):
S/S = F/B = V = ........__... ___.................. ................. .

3. Model Type: [ ] 3D [ ] 2D [ ] 1D
[ ] Finite Element [ ] Beam [ ] Closed Form Solutior

4. [ ] Corputer Codes:
,

................ .....__..................__......__.....
Frequency Range and No. of modes considered:

......___...... __...............

[ ] Hand Calculations
.

5. Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
[ ] Other:

i i iT))-------~~~-------*
6. Darping: OBE,,,,,,,,, SSE,,,,,, Basis for the damping used:

,,,,,,,,,,,,,,,,,

7. Support Considerations in the model:
.............__....__ .....__............

8. Critical Structural Elements:

Governing Load
or Response Seismic Total St ressA. Identification Location Combination Stress Stress Allowa-le

i

|

i

i

Maximum Allcwable Deflection
; B. Max. Critical to Assure Functional Opera-
| .De.fl.e.ct.i o.n L.oc at.i o..n .bi l.it.y ... . . . . . . ... .. .....................__

,

9

e
4

I

.

;
12/St
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GRAND GULF
NUCLEAR STATION

UNIT 1

SEISMIC AND HYDRCDYNAMIC LOADS

REQUALIFICATION CERTIFICATION

JOB NO. MPL-02

EQUIPMEiei NAME: HPCS Service Water Pump SPEC. NO: 964 5-?i-0E 7. 0
Motor Rev. 15

EQUIPMENT NO: 01P41C002-C
,

LOCATION: Service Water Pump House, El. 140'

EQUIPMENT CLASSIFICATION: @ ACTIVE PASSIVE

SEISMIC QUALIFICAT 9N REPORT REFERENCE:

9645-M-087.0-QlP41C002C-7.0-2-1, ME-292, Seismic
Stress Analysis Report of Motor (100 Hp), 3-9-76,
by Mcdonald Engineering Analysis Co.

THE ABOVE SEISMIC QUALIFICATION REPORT (S) HAVE BEEN REEVALUATED AND

REQUALIFIED WHERE NECESSARY TO SHOW THAT THE ABOVE-MENTIONED COMPONENT

IS CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTION UNDER ALL THE

APPLICASLE LOADING COMBINATIONS INCLUDING THE POOL DYMANIC LOADS.

PREPARED: /z / /MrA
*

/2 P[N./{,Voutyras
APPROVED:

V . /J . Brocato
DATE: 7/3-///

/ '

. _ _ _ _ . _
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GRAND GULF NUCLEAR STATION UNIT 1
1

QUALIFICATION SUMMARY

i 1. Equipment Name HPCS Service Water Pump Motor

2. Equipment No. OlP41C002-C

3. Qualification Documentation (Enclosed with this report.)

A. Qualif'. cation Summary of Equipment (SQRT form), including
required response spectra with TRS plotted on RRS graph as
appropriate.

't

l-
B. Reference Documents

.

Reference Document Revision or Title / Subject
Number Identification Datei

QlP41C002-C- ME-292 3-9-76 Seismic Stress
7.0-2-1 Analysis Report

of Motor (100
Hp)

C. Additional Supporting Documents

"uocument Revision or Title / Subject
Identification Date

9645-M-087.0 Rev. 15 Bechtel Design
3-24-80 Specification for- *-

Vertical Centrifugal ;

Pumps |

|
,

- - - - - - -
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QUALIFICATION SUMMARY (CONTINUED)

' EQUIPMENT NO. OIP41C002-6

4. Functional Rey, aaments

Equipment shall res..ain functional during and after both operating
basis and sa#e shutdown earthquakes.

5. Demonstration Capability

Critical speed of the motor was calculated to be 5 8 Hz. This vaLue
is within the ZPA range. Static analysis was performed using
applicable loading. Operability was demonstrated by analysis of the
rotor / stator clearance.

.

6. Rationale for Qualification Certification

(Include Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and consideration of
high-frequency response.)

Applicable loading used. Both deflections and stresses were
calculated to be within allowables. IEEE344-1975 criteria met.

. .

- . . ~- ,
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OlP41C002-Ce

a- :

t

Qualification Sumary of Equipmentt

I. _ Plant Name: Grand Gulf Nuclear Station Unit I Type:

1. Utility: Mississiroi Power and I.ight co. PWR
j

2. NSSS: G.E. 3. A/E: Bechtel Power Corp. BWR 6, Mark III

II. Compenent Name HPCS Service Water Pump bbtor

1. Scope: [ ] NSSS [x] BOP

2. Modr' Number: SK6267XH4012A Quantity: 1

3. Vendor: General' Electric Company

4. If the component is a cabinet or panel, name and model No. of the
devices included: tbt Apolicable

.

5. Physical Description a. Appearance

b. Dimensions Height - 38 3/4", Diameter - 20 1/8"

c. Weight 990 lbs.

6. Location: Building: Service Water Pump House ,wismic Catagory 1)

Elevation: 140'

I 7. Field Mounting Conditions [X] Bolt (No. 4 , Size s/8" ) SA193 B7 MIL.
[] Weld (Length )
[]

8. a. System in which located: HPCS Service Water

b. Functional Description: Coolina Water for Normal and Dmrgency
Reactor Shut h m Systs

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

[X] Both [] Neither- *

9. Pertinent Reference Design Specifications: Bechtel Soec 9645-M-087.0

Rev. 15

Prepared by: /K/~ / 4/ 7/81 g12 m,

4 /17/81Verified by:

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

III. Is Equipment Available for Inspection in the Plant: [x] Yes [] No

IV.- Equipment Qualification Method:

[ ] Test [X] Analysis [ ] Corbination of Test
and Analysis,

Qualification Report *:. 964 5..M.-0_87. 0..01.P.41.c.002_-C..7. 0..2.1. .. . ......

(No. , Title and Dat e) F.E.292.., .S.e_is_:n.i.c..S.t.r.e.s.s..A.n_alys.is Report of bbtor (100 HP)
__ .......... Parch 9, 1976

Cogany that Prepared Report:.h.t. Donald Engineering Analysis (bmpany
....................___. .._

Cogany that Reviewed Report:..UTECH/.BechtelN
..... ........................

V. Vibration Input:

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

b. [ ] Hydro @namic only

c. [ ] Cortination of (a) and (b)

2. Method of Combining RRS: [ ] Absolute Sum [ ] SRSS [x] Not ccribined
15%iM i?eciTJT'

3. Required Response Spectra (attach the graphs):,, Attached
, _ , _ _ _ _ , _ , _ _ ,

4. Daging Corresponding to RRS: O B E__23_,_ _, SSE,_ _ ,23_ _ _ _ ,_ _ ,,

5. Required Acceleration in Each Direction: lx] ZPA [ ] Other
(ipiUTJT"

OBE S/S = .08 F/B = .08 V= nz
SSE S /S =_". ."..!IE. ". .". ". . ". . ". . . F /B - ~ ~1"6 . .". _"-- ._"_ _"_ ". V =~ 'i. 6. . . .". ". ". . .". '

"- "

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

6. Were fatigae effects or other vibration loads considered?

[x] Yes [ ] No

If yes, describe loads considered and how they were treated in overall
qualification program: _.R.e.d.u.c.e.d. .b.e. a.r.i.n.g. .l.i.f.e .d.u.e. . t.o. .s.e. i .s.m.i.c. . . . .

. . -- . .

vibratory loads was considered.. .

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

.

* NOTE: If more than one report coglete items IV thru VII for each repert.

12/53

___-____



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

.

.

s

VI. _I_f__Qua_li fi_ca_t_i_o_n by Te_s_t_.__t_he_n C_o_mpl e_t_e* :N/A
__ ___ _ ._____ _ _ _ ___ --

] raw
1. [ ] Single Frequency [ ] Multi-Frequency: [ ]' sine beat

[]2. [ ] Single Axis [ ] Multi _ Axis """""""-~~~

3. No. of Qualification Tests: OBE___________SSE_________Other
I _s _p _e _c . f y. , _ _ _ _ _ _ _i j

.

4. Frequency Range:

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

S/S = F/B = V=

6. Method of Determining Natural Frequencies

[ ] Lab Test []In-SituTest [ ] Analysis

7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS graph
[ ] No

8. Input g-level Test: OBE S/S = F/B = V=
'

SSE S/S = F/B = V=

9. Laboratory Mounting:
.

1. [ ] Bolt (No. Size,_ _ ) [ ] Weld (Length ) [],
__, _ _ , , , ___

10. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable

,

11. Test Results including modifications made:
, _________________________________
I

______ _ _______ _ ____________________________________________________

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

__ _ _____ _ _______________________________________________________________
i

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

* Note: If qualification by a contination of test and analysis also cc:,;1ete
Item VII.

. .

*

12/80
: ,

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

[ ] Static Analysis [x] Equivalent Static Analysis
3.0g lateral, 2.0g vertical[ ] Dynamic Analysis: [ ] Time History [ ] Response Spectrum

2. Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):

S/2".}!.h,z,,,,,,,,,,,, F/B =,,,,,,,,,,,,,,,,, V=,,_,____,__
3. Model Type: [ ] 3D [x] 2D [ ] 10

[ ] Finite Element [ ] Beam [ ] Closed Form Solutio:

[ x] Co@ u t e r Code s : gg_gg,,_ ___,_,,,_,_,,__ _,,_ __ _, ,__,,
4.

,

frequency Range and No. of modes considered:
.................................

[ ] Hand Calculations
-

5. Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
[x] Other: ggiTspe gic coef , g _ined h',cify] cass

6. Damping: OBE. . . ./.A.... SSE.N/A Basis for th'e da @ ing used:N
, .....

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

7. Support Considerations in the model: g,ed_supp,og,at on,e,,en,d,.__,__,,_

8. Critical Structural Elements:

Governing Load (psi) (psi)
or Response Seismi c Total St ressA. Id...entification

.

L ation C
. . . . . . . . . . . . .o c.. . . . . . ..o .b i .n a t. .i o n S.........t re s.s .,,,St,,re s s Allo., , , , , ,, , , , ,3 - l e. ... . ... . ,,,

) Bolt Tensile Stator frame 18228 53200
'

Ccrnbined Shaft 4981 20000
|
,

Maximum Allowable Deflection
! B. Max. Critical to Assure Functional Opera-

.D.e.fl ect.i o.n .L.oc a t.i o..n . bilit.y. .... . .. ... .... .......................

0.00348" Rotor / Stator 0.030"
clearance, ,

.

12/S0

- --- - . - . -, , . _ __ ___.

-



__..|''| : O 'SpCcificctica No. 9645-M-na7,0
. - -, .'. , '

-

[ App:ndix Z-

| *i
-

. . ; j.

* . . . I ,

,. * .
e .
.

. .

I I. * '
i

' i l i :
'

-*
i1 1

?
.

, -

; 3 g
.

.i
. .

.

* .
i .

--

. . . . ,s
. i i . .

i i;
i

.

j* - . ..
; ei , .

. .
i .'|( ' *.

.

i .

'! '| |
-

j ., '.
' *

i i .
I

'

' . *

6 r . .- - i
+ , 3- . . , -s

.

t . ,

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

. ,. .
,. a,

. . i.n
- , .

, 4'. ',

. -
.

. .,. > I j . .. .. .
. i i ;.;. ., .,.

i

. . .. ; ! .
l :I . : , j ..- . , .-. ., e.: .

- ..

I i

1 |
. .

.!
- : 8 . .i.. ;

. , -

t, .

. '. i t . ,
., . i. .

. . .l .
.

|
.

. , .

i. . ;
I..o .:

oi . ..

(
.

;. . ,

i .. . . . . ,

| '.
.

. w. . . , ;.i 8 : . ,
; l. ..- i.

-
.

.: ;
. .

g
I

b,. ..

i ;
.

1| . . . - .w , i,,,. ;.. . .

; LU
.c .

: . < < e. < 8 .- i .
.

ei . . . . i I i.
, , . .e .. . .,

,l

. i !
.

. .. i- . .
1 i... - . .Qs. e I cee i; ..g . :u .c =32 ; . i ig. . .

|j j i. :
,.

- - su .

.- . -
. . ,1 q .M. .4.- Is..

- ;
..

3 ,, . '
; - ! .

|' 1
.. -

' ' * : .

r | 1 |
.

4 4. -
* .3r -

|. .. .

i ;
..

. ..
.

I - ,
-

. .w . | i ,= .
. ,

. e. a.
. . ,. .

| i .
- *

- s . i * ,
8

: : : : . , i .
:. i .t...: .
.

i.=.I

i.1
r a.

.s.
. * .

.. :r . .

..- ... .
.

< 3
I i

.- .. .. -.c c
:= pree :. I s

i.
. rc r .e. - .. t. .

,. . . .
c.

,

. . . s o. 2 .
. :c v. , . .

.c .. .
.

, I e 9. c
.

. ...s
. . .

#.
e..< . : , .c.

,l. .

.r i . . .s l.
.o

.. . i .
- : i
I. e n. s,:a . . . -

|
;. . . ., -n c : i. 4.4

1s - swa :. i e

. .i i t i' .
j, ,

e e swa = . ! |4 .- acc e .. -t . .
: i i .

I l
. t. .

| -| I m , . ... ' -

!,
1e vi v. ..

.t | ! ,; | . .
. . .e s --- .

,

. : I
.

i 1 .z
-- . .a , i.; . :

~ , . ..

..i | | = . I.

F .s
. .

|> >. s
. ., w . .

| i .

i :s
i s .= , i. |

.
>> .se

, - - - . ..w '22:
. .

:

.
. ~ .

,. ,

! I
' | t.

, .

,o i : -svc i . . . ;

: |
.

.
-

; |
.

.l
ai . .<

.
* , . .

!
.. .i . ,i

i. i |
. I ~

-

:: t I
'. " .o *

s | .

:n. ne-
: . . ,

t .

. ,c . e , i n eie J > ; .i
.

,

c.
;

. . . e. .
-

., ! ..
:- : ..

i . .- ..
.

|
,

i i,a , . .
. . .

.
, . e. s. .

. :I m . .- ;
i. I |

-

n ;
l,

.

l o. ., .

.. t ri.
- . a.

. .. .. , ..
, .e , . . I.

,,

|
- . . ..

: . I ;
- ee |- ! .. 6 t. i .c.:.

. . i l . . , - .u . e. . . - : ['. <.. e ! e. r. ; .
| . :in .

.
I

. .
, ,

t, '.e. > ,. |
..6- . , . -

|
. .< - . .

. c. ; a...e ._ ...> m

6
-

f c. e
i. - . ...c. . .. .

-
.

l'
. . .

- e > : . c. <

. -=... i.
- . : : . . .

=c.,,. == , i. , .e I, ,

. ... .
. .j , o.r. . c.

. .c '] } y i u
w

i,.s .
. . . >e .. .

l ;

...........i............-....:...I..
:. e . . .. :

t . y : i
. . . . ..n

. e. .. ...... . . . . .
-

6 . .

i l g..

p . .

..- . . . .( .
.. ==a-...e..e e ...c.ee < .ee<v-,e..e<,.e. -ec

.... ..
.

s.s

e-a e.e.n.e n < e .. c. . . e.

~ . . e.
e e. < . < .= v.n. ....-i.,..,. ..

-

. . <e.s .

e. n . c e. 4
.. n

. . . ... . e.,e. .n . e .
.ny a ..n. <. . . . . n. e . .e

- - - - . - a n n n e r
. c.. e .e. .c.. .i. . c. ... ... ,.. .......... <~ <- .9 s. ,.

..e
e n < =

.P..
c c < ,. . e .= a. ,

.o . .
. . f4 #4 r%s a f ,

P S .
. . .

U 8 ! gu .. I
Page 10 Rev.. '' '

' - '
. .

_ . ... --. ~ .. . . - - . 1.- .
- ... .

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



__

_

- . - . . . , _ . . '

I i SPacificatit:n N2. 9645-M-087.0
i i ', .

:
'

APP ndiz Z'

| |
.

| | i !.r ' .,

'. i i.
e

:f
. ;

!.
i | ! :

*
. . . ..

!. 1
.. ,

g * ; e ! .
! | i. .

t !.
.

: :
i * . : ; 3, . ; i- -

' I : i . '

|
i.

i ! ! ;-. . ,.;.-
,

i 1, i i i
, .

- - -

i i 1
- : | : : |

'
. y-

!i ! IIi . i
'

i ; 1,
' '-

: ; ; I i i j i* -

'

I : 1
i' - .- -

I' i
, xi j

-

i l ,i , y
* ; e. !: .- . .

i
. . . .. ... . . ... . . . . . . . . . . . . . . . . . . . . . .. . . . . ... ... . . *: * .- I !.

.: .. - . 5. . . -| :. ::i i
'

.'1 .

.,
i, .

. .,,

: . : ; :i I 1 !. k. . i~ .- r |.,

. : .

|
.. . ,. .: >. ,

. .

| .

, i .. .

I. I, i.
., . .i .,.

.. , .. ..
-

, i .- .i

1, . iI. i '8
i i; .

. .. .... .

, : ..-

g

i i.j jI
, ,

,

i..

! i.|l,
,; i , .

i l.%: !
,,

'
.. .

> , . .
t.

,,..
. s. ,. ..

s..

c. a . . .en..
<<.

E..
, , . , i. ..

....e. l, t ; .I e

. . . .. ..
.. .

.
I i .: .

.,
, a ..
,. u

.

. ... - .. I e

. I.
.; e.. i.o .c c o

.

.

. . . , i I
.

| .|
-.==
I. , i ,

a4
-

mmmm
-! 1 -L |

!,
. , > .- ,

l. [ |
,

.s. ,

- i.
. - - *.

.
, . ,

4 44 : .a
.

. .
i
l

| 4,'t . .e

'. i
t. | j

i i'.
I : , .

- e n.,.
,

i. i
! .i,

<e~ ..
-| i ! ,.p.N. ::I

u
i. e. n. . ,

.. . .. .

i ! :i |
.

r r. .
.. . . , . . . ,.s .I -

.

; e> . ,. ,

... .. 4. .8

q,.
., ,i ;- _., *- ..- . ' .- ...... - . .' s, of gj .; ,-

| t.I.
t .-=- .

I -

t.22 1x* .s. . . s .

''
** ., es. .: i

i , ! i .s. 'e
~

,- - .c <<<< .

#~

| // '| . ''
I. 't r . . ' $

i'

,.1
.a. .. Id l .*i .

e A .e j i t *

I I

.
9 a

|.

i . **> y. y v- 1 ..- 6 9 I &= e s. o e I
| p l* 1

. | .,

i ..a ..? .y p
i .

. :| .- i . <.

=$
.

.)- s =|
.

i .:. \ .-. :

! M '9-i-. . .

.I f..

.
.

:.i 2e : : i,
.,

t #. !. 'I
-

2223., . ... '< = .; . -i. .
|

-
!.

' . - ..< * i - .. iC C C ci . . . : ;
| |. ,.1 *- -

. ' . .- ! ..: ;.
| t i g

.

e....-| ,\ |
. -'= .i '. . .

!, ,- ~ < . .= = . ; ; .

!.. Ic s | '. i.
., i< c .eeo, .: < e,.

-
.-* . t;

-

e
- 1 I

'- .
-

g
|

. .

... a j I i
.

.

t ; {: 9 s *t 21 . .
-
m cccc . , ? }

... t
..

, , N . t t ' - .. 'c w.wm . .
, , s

e s
- c. . . g 1 1 .* ; i ' '

* -

. :.. *w + v. m e. g i * .

es e

.e*'l
'

; !
- s I

.
. ... *: - --i * '

.. s at .-z 7 s .
s. . j l ',

..- = - . . '

. .: .
| '* * -

: i .?
a % ..

i ! .. !
.swww *; - ! , g .>>>>1 - . ' - .== * s g

2222 .. I ; '8 ' n: ; .. ...* .
6 = i g

3 O O 3 Or
i. - ' i +I f| .i - . '

ge.! j j | I. *
i .2 w v v v. *

|- I I s .
'

g i
.6 .

' n I |V. . :8I s

i.
- r *

: { N! | |
-.i .

v . .
e

|
.

,

.

.. .

$. l
| i I

.8 N . .m
.I |. . -

! n|~
.

.-
-

8.

W ,
1 .

,

i, ml e - '

| |
[* . , i' | ,.6 -

n |@ 9 ..

..

e. * . . {'
. ,.

. .i
. .|* ,..t - I tI I..

! .N * i.
- *o -

.

b
.**

| 8 ,E e
I. .= n *.e . ;

* i.
., 4nas e .n

-f I w .
. -

: es - n :. ! i i. i
c?

* .i-
,

.
* 4 - .. 4 i2 n .e,

es vi : .

.

, I <. . I e.
-

,
. ..

.
-

: .

n- : .
- :9

, o. .
.

.

,. .:a : I 8 8 ~ime. .-- '
x i. . ~e c i .!..

-

es e*. < ?
- ; n .x < -

.. .. *
n.

n
: .: . , .-

iwC
.

I.
'I . . .

.

. s . . w,wn g . g+ g ; ; a. .* .- = a. . .ne ,s . ,

.= = .e ., - - n. n e-

=.
.e = = . x ,, -in a . 8-n e ==4. .

: .e.
as m.*

'.h,'
m. . = = < ;. . * t ;* . gv' . n=n e * #*.i .= 4 | t * . I i

I * | ! *: ,

t.
> .w *.

=8 .U I' n -g I e |t.
e- * -~ * J.

E it =
. n. e s v

4*
* . s

. h.
,

* .u ! as
.. |W',

.i
,

9

|
I* .

, | 1 e )

;
' s *. $:I s. .. , l | I e i .* i l*

[ : . s I.
| .g.. . .

. *
' .e. ................****1 I e.e .

.......e.e .
.

. .

. . . . .. . ......e..
4 . ,

a.6 - i . ., , e.** u t l . . . .. .
- . .

b h g - . .

e-oo :s - . . .

s a *

e. .c .,. e. e. r. s, 4 e. e. . > > < e e n e, e .- % n .,c - c e. ir e. ., e, r. ,.. e . . m
, i .

acs .:
.

- .,a .w :
n-. . ., a 2c e ,< , ., ,- ,. . e~ . . n,. < c. s. a e , . +. =.

. -e- * . ..

,e r. - , . . n. * - ,. ,c. . . - ~ .- n< ,=. c. n.n.
~ <

m. c.
e-

i.n. - . < . - . c~ *

:x :. . n. .
e < ,c e. e

. . a.

_ Page 5 Rev. I

. : s. ,; .<r. *-<c
| . . <. v. .r.

,. a e - as. ..

I
.

.

. ., .i - e ~ -- n. n. r . c. n e .,
.-

------n.a.n,
...

. ..st c .. ... .nm
, v.

*,,, a -

_



e*

.

GRAND GULF
NUCLEAR STATION

UNIT 1

SEISMIC AND HYDRODYNAv.IC LOADS

REQUALIFICATION CERTIFICATION

JOB NO. MPL-02

EQUIPMENT NAME: HPCS Service Water Purp SPEC. f0: 9 6 4 5 -M-0 8 7. 0
Rev. 15

EQUIPMENT NO: OlP41C002-C
,

LOCATION: Service Water Pump House, El. 80' - 133'

EQUIPMENT CLASSIFICATION: X ACTIVE PASSIVE

SEISMIC QUALIFICATION REPORT REFEREffEE:

9645-M-087.0-01P41C002-C-7.0-1-3, ME-207, Seismic Stress
Analysis Report, 5-25-75, by Mcdonald Engineering Analysis
Co.

THE AB0VE SEISMIC QUALIFICATION REPORT (S) HAVE BEEN REEVALUATED A!.D

REQUALIFIED WHERE NECESSARY TO SHOW THAT THE AB0VE-MENTIONED COMPONENT
,

IS CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTION UNDER ALL THE

APPLICABLE LOADING COMBINATIONS INCLUDING THE POOL DYMANIC LOADS.
1

4D-PREPARED: e
M. P. outyras. .

APPROVED: Y/ *4
V. p .' Brocato

DATE: 7/f/4/
/ /

_ _ _ . -
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GRAND GULF NUCLEAR STATION UNIT 1
.

QUALIFICATION SUMMARY

1. Equipment Name HPCS Service Water Pump

2. Equipment No. OlP41C002-C

3. Qualification Documentation (Enclosed with this report.)
A. Qualification Summary of Equipment (SQRT form), including

required response spectrum with TRS plotted on RPS graph as
appropriate.

B. Reference Documents
.

Reference Document Revision or Title / Subject
Number Identification Date

OlP41C002-C- ME-207 12-28-76 Seismic Stress
7.0-1-3 Analysis Report

C. Additional Supporting Documents

Document Revision or Title / Subject
Identification Date

9645-M-087.0 Rev. 15 Bechtel Design- *
3-24-80 Specification for

Vertical Centrifugal
Pumps

.

,,,,_,,-.,-e. , - - - - 3 - . , - .- _ , _ _ , ~ , _- y. +- ---
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QUALIFICATION SUMMARY (CONTINUED)
i

EQUIPMENT NO. OlP41C002-C

4. Functional Requirements

Equipment shall remain functional during and after both the
operating basis earthquakes and the safe shutdown earthquakes.

5. Demonstrated Capability

Operability was demonstrated by analysis of shaft and impeller
deflections. Both deflections and stresses were calculated
to be within allowables.

.

6. Rationale for Qualification Certification

(Include Deci sion analysis with comparison to acceptance criteria,
approach for lemonstrating operability, and consideration of
high-frequency response.)

<

Modal analysis performed. Seismic loads were above RRS acceleration'

i values at resonant frequencies. Stresses and deflections were
within allowables.

t

. 4

i

|

1

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



OlP41C002-C

.

Qualification Sunr.ary of Equipment

I- Plant Name: Grand Gulf >sar Station Unit I Type:
__

1. Utility: Mississippi Power and Light Co. PWR

2. NSSS: G.E. 3. A/E: Bechtel Power Corp. BWR 6, Mark III

II. Component Name HPCS Service Water Pump

1. Scope: [ ] NSSS [x] BOP

2. Model Number: VITx-So-lox 14JHC-2 stace Pumps Quantity: 1

3. Vendor: Goulds', vertical Pump Division

4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A

.

5. Physical Description a. Appearance 2-Stage vertical Motor

b. Dimensions Approx. 55' length, 3' diameter

c. Weigh; 4000 lb.

6. Location: Building: Standby Service Water Pumphouse

Elevation: Bo' - 133'

7. Field Mounting Conditions D(3 Bolt (No. 4 , Size 3/4" ) SA-325 Mt1
[] Weld (Lengtn )
[] .

B. a. System in which located: HPCS Service Water System

b. Functional Description: Cooling water supply for HPCS system

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

. ; [x 3 Both [] Neither
9. Pertinent Reference Design Specifications: Bechtel spec. 9645-M-087.0,

Rev 15 (3/24/80)

Prepared by: /f[/ 4-/ 7 /81
12 / , .,

7( *d Y//7/81Uerified by:

1

- - _ -. , - _ . . - . - , , _ - - _ _ . . - . , _ _ . - - . . _ _ . - . .__ .. -_ _ _ _ _ _ _ _ _
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\
l

l.

.

:

!!I. Is Equipment Available for Inspection in the Plant: [x3 Yes* [ 3 No i

IV.- Equipment Qualification Method:

[ ] Test [x3 Analysis [ ] Combination of Test
and Analysis,

Qualification Report *: 9645-M-os7.o gir41 coo 2-c-7.o-1-3

(No.,TitleandDate) ME-207 Seismic-Stress Analysis Report, 5/25/75
.1Ecrisqq 1421425.aus.1142EZ251........

Corpany that Prepared Report: McDona1d Engineering Ana1ysis Co.
, , ,,, _ , , ,

Conpany that Reviewed Report: t;utech/,Bechtel,, ,, ,,, ,_ _ ,,_ _ _ _ _ _

V. Vibration Input:

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

b. [ ] Hydro (ynamic only

c. [ ] Combination of (a) and (b)
2. Method of Combining RRS: [ ] Absolute Sum [ ] SRSS Dc 3 t:ot combined

"IcEnir,siiliT))-~
3. Required Response Spectra (attach the graphs):, , , , jy:Jyg{ ,,, ,,,,,,, ,, ,,,,,,, ,,Att

4. Darping Corresponding to RRS: OBE ...2s SSE...._2s.._. --__ _.....__.--..___.

5. Required Acceleration in Each Direction: E3ZPA [ ] Other
(s piciTj)---

OBE S/S = o os F/B = o,os y = o,os
SSE S/S ='-- gy{,,-,,,7,~,7, F/B =,7, ,,,yg,,-],,7, ,V =~-g,[----~ ~,,,, , , , ,, ,

6. Were fatigue effects or other vibration loads considered?

[ ] Yes [X3 No

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

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

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

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

* NOTE: If more than one report conplete iters IV thru VII for each report.

12/30
i

!

|

-_ _____ _ . _ _ _ _ _ _ _ . _ _ - _ _ _ _ _ _
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VI. .I.f.Q.u.a.lific.a.t.io.n by Te.s.t, the.n Co.mplete*: N/A- .-- . ..--.. ----- . --.---.

[ ]? sine beat
random1, [ ] Single Frequency [ ] Multi-Frequency: [3

[]
2. [ ] Single Axis [ ] Multi-Axis -~~~~~~~~~~~~---~ "'

3. No. of Qualification Tests: OBE SSE Other
- 4. Frequency Range:

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

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

S/S = F/B = V=
_

6. Method of Determining Natural Frequencies

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

7. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS grapr
[ ] No

.

8. Input g-level Test: OBE S/S = F/B = V=

SSE S/S = F/B = V=

9. Laboratory Mounting:
.

1. [ ] Bolt (No. Size,,_ ) [ ] Weld (Length ) [],
,,,,,, ,,,,,,, _,,,,,,

10. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable

11. Test Results including modifications nade:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

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

1. . . . . - - _ - - - . . . . - - - - - - - - - . . _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

|
| '

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

* Note: If qualification by a combir.ation of test and analysis also co plete
Item VII.. .

*

12/B0
.

.

_ . - _ , . , - - . . - - - -
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VII. I.f Qu.a.li.f.ic.a.t.io.n by Analys.i.s.,.t.he.n co.mplet..e.:. ... . . ......... . .. .. ..

i. Method of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

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

2. Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):

S/S ,,,,See Attached Table /B ,,,,,,,,,,,,,,,,, y ,,,,,,,,,,,,,,,,,,F
,,,,,,,,,,,,,,

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

4. [X] Corputer Codes: ICES-STRUDL

O (Lat.), 16 modes
frequency Range and No. of modes considered:g.4-1090Hzg gg,gg,_ _,
[ ] Hand Calculations

,

5. Method of Cortining Dynamic Responses: [ ] Absolute Sum D:] SRSS
[ ] Other:

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

6. Dacping: OBE....ls..... SSE..ls Basis for the damping used:.R.e.c.. . . G. .u.i.d.e. . 1 6.... .

7. Support Considerations in the model:,,,Q ,e,d_ support
, , _ , _ , , _ , _ , , , _ , _ , ,

8. Critical Structural Elements:

Governing Load
or Response Seismi c Total St ress

A. Identification Location Combination Stress Stress Allowa-le
Faximum Stress Column 39,231 42,000 psi

Flange
Combined riozzle 29,256 36,000
Flange Stress Discharge

Maximum Allow,789able Deflection
'4 36 240

B. Max. Critical to Assure Functional Opera-
.De f.l e.c.t.i o.n L ati n..o.c. .. o . .bi li.t.y... . . . . . .. .......................

.015 Shaft .05

.00001 Impeller .012
. .

.

12/B0

1



nutech-

San Jose, California.

Project Grand Gulf Nuclear Stationi
File No.

[' Owner hiississippi Power and Light Co.

Client hiississippi Power and Light Co.'-

NATURAL FREQUENCY GOULD PUMP VITX-SD-10N 4 J11C- 2 STAGE

Frequency
MODE LATERAL VE RTIC.^.L

1 .43 36
'

2 2.98 110
3 6.99 177
4 8.72 186
5 17.5 261
6 29.6 332

.

7 44.6 395
8 62.2 450
9 81.5 494

( 10 100 527
11 113 546
12 145 680
13 242 1022
14 463 1742
15 654 1812
16 1090 2086

,

|
1

. ,

1

9

!

Revision
Page

Prepared By/Date
f |

Crecked By/Date
|
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GRAND GULF,

NUCLEAR STATION
UNIT 1

SEISMIC AND HYDRODYNAMIC LOADS

REQUALIFICATION CERTIFICATION

JOB NO. liPL-02

EQUIPMENT NAME: Automatic Damper SPEC. NO: 9645-M-617.1
Rev. 3

EQUIPMENT NO: See attached list

LOCATION: See attached list
.

EQUIPMENT CLASSIFICATION: QACTIVE OPASSIVE

SEISMIC QUALIFICATION REPORT REFERENCE:

964 5-M-617.1-OS-7. 0-2-1, E7 9-32, Darnper Seismic Analysis ,
5-9-79, by Robert Lawson, Structural Engineer

THE AB0VE SEISMIC QUALIFICATION REPORT (S) HAVE BEEN REEVALUATED AND
| REQUALIFIED WHERE NECESSARY TO SHOW THAT THE AB0VE-MENTIONED COMPONENT

IS CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTION UNDER ALL THE

APPLICABLE LOADING COMBINATIONS INCLUDING THE POOL DYMANIC LOADS.

PREPARED: m.A V N
APPROVED: > 2rt._'

W.J. Trocato g V
DATE: 7-10- 6/

l

|

-
_ _ _ -
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GRAND GULF NUCLEAR STATION UNIT 1

QUALIFICATION SUMMARY
.,

1. Equipment Name Automatic Dameer

2 .* Equipment No. See attached list

3. Qualification Documentation (Enclosed with this report.)
A. Qualification Summary of Equipment (SQRT form), including

required response spectra with TRS plotted on RRS graph as
appropriate.

B. Reference Documents

Reference Document Revision or Title /Suhject
Number Identification Date

QS-7.0-2-1 E79-32 5-9-79 Damper Seismic
Analysis,

|

| C. Additional Supparting Documents
|

Document Revision or Title / Subject
Identification Date

9645-M-617.1 Rev. 3 Technical Specification
11-2-79 for Automatic Dampers

(Safety-Related)+

i

_ _ . -

-- _, - . . , , , -_- _ _ , . _ __ - - - - - - - _ _ .
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QUALIFICATION SUMMARY (CONTINUED)
.

!

EQUIPMENT NO. See attached list,
,,

4. Functional Requirements

Automatic dampers are required to maintain operability during'

and after both operating basis and safe shutdown earthquakes.

5. Demonstration Capability

Several natural frequencies calculated including ones below 33 Hz.
Static analysis performed using 5.49's. Operability was addressed.

$

6. Rationale for Qualification Certification
(Include Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and consideration of,

high-frequency response.)

Static analysis is justified for non-rigid components when they are
frame type structures and when applicable loading is used. Seismicloading used in this analysis fulfills the design specification
requirements for non-rigid components.

!
,

1

|

|

!

I
. - _ , _ - . - . _ . _ _ - _ - _ - _ . - . _ - - _ _ _
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Qualification Sumary of Equ'nment

I- Plant Name: Grand Gulf Nuclear Station Unit I g
1. Utility: Mississippi Power and Light Co. PWP.,

2. NSSS: * G.E. 3. A/E: Bechtel Power Corp. BWR 6, Mark III_

II. Component Name Automatic Dampers

1. Scope: [ ] NSSS [x] BOP

2. Model Number: _ N/A Quantity: 43

3. Vendor: Pa'cific Air
4 If the component is a cabinet or panel, name and model No. of the

devices included: N/A
.

Rectangular and Round
5. Physical Description a. Appearance Dampers

*
b. Dimensions ^

c. Weight *

6. Location: Building: *

i
Elevation: *

7. Field Mounting Conditions P ] Bolt (No. . Size )
[] Weld (Length )
[]

.

8. a. system in which located: *

b. Functional Description: control of ventilation air
.

c. Is the equipment required for*[] Hot Standby [] Cold Shaidown|

[ 3 Both [] Neither,

9. Pertinent Reference Design Specifications: 9645-M-617.1 Rey d
*

.

PrCpared by: APf /V g///81
12/g

V;rified by: / /81.

*See attached list
|
|

|
_ -_ _ _- _ . - . _ . _ . _ _ ._ _.
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!!! L5.Bu!easal Ayg!}gb}g,gg,{nsg3c}}g,1n,}hg,P}g}} k 3 Yef [] No
IV.- Equipment Qualification Method:

[ ] Test LK 3 Analysis [ ] Combination of Test
and Analysis,

Qualification Report *: 9645-M-617.1-OS-7.0-2-1

(No. . Tit 1e and Date) 27.qdLpappe,r, s,@_i,e,y,dly,i,s,, 5-9-79

Cogany that Prepared Report: Robert Lawson, Structural Engineer
Cogany that Reviewed Report: NUTECH/BECHTEL

.

V. Vibration Input:

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

b. [ ] Hydro @namic only
|
|

c. [ ] Cocbination of (a) and (b)
2. Method of Conbining RRS: [ ] Absolute Sum []SRSS [X] Not combined

~15EfiiWi5iciTj)-3. Required Response Spectra (attach the graphs):
_,,,_____________

4. Daging Corresponding to RRS: OBE SSE

5. Required Acceleration in Each Direction: [ ] ZPA [x] Other See note **
(ipiciTyT~

OBE S/S = F/B = V=
SSE S/S =' .". ".."..Y T.c. ... ... . F/B ='"" 5'.Tg "" ~ " "~ V =~ r.T " " ~ ~ ~

i
, . . .
1

l 6. Were fatigue effects or other vibration loads considered?

[ 3 Yes [X3No

If yes, describe loads considered and how they were treated in overall -

qualification program:
.....-........................................

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

~ ..-..................... ............. .__......................
.

* NOTE: If more than one report co@lete iteur IV thru VII for each report.
** Note: Design Spec. requires above seismic loading if natu

frequency cannot be verified to be greater than 33 g
Hz.

.

e v --, - - - - - - -- , . - , _ _ , _ _ .
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VII. M alifi yc togg Anal sis, then complete:
-

y Rectangular Dampers
1. Method of Analysis:

[x] Static Analysis [ ] Equivalent Static Analysis-

[ ]5.4g usedDynamic Analysis:[ ] Time-History [ ] Response Spectrum
2.

Natural Fr6quencies in Each Direction (Side / Side, Front /Back, Vertical):Blade = 33.6 Hz Sleeve = 111 Hz
S/S = M..u.11.i.o.n.=.5 3. 2 H zF/S =. Mullion =25. 3 Hz V e. . ..... ................ ..................3. Model Type: [ ] 3D F 3 2D [ ] 10

[ ] Finite Element F3 Beam [ ] Closed Form Solution
4. [ ] Coquter Codes:*

-.............. ........................................
Frequency Range and No. of modes considered:

........... ....................
[X3 Hand Calculations

.
5. Method of Cortining Dynamic Responses: [ ] Absolute Sum [ ] SRSS.

[ ] Other: N/A
. . . . . . . . . . . . . . . . . . .

6. Daging: OBE,,yjg,, SSE,,ug,A, Basis for the daging use&,,,,,,,,,,,,,,,,,
7. Support Considerations in the nodel:

.. .. .... ...........................
8. Critical Structural Elements:

Governing load
or Response Seismic Total StressA. Identification Location Combination Stress Stress Allowa-le

i Bending Stress Blade '

20895 psi 21334 psiBending Stress Mullion (10") 3276 psi 21334 psiBending Stress Mullion (3") 12912 psi 21334 psi
Bending Stress Side Plates 4775 psi 21334 psi

B. Max. Critical Maxieum Allowable Deflection
to Assure Functional Opera.

..De..f.l e.c.t.i o.n.. .L.oc a.t i o.n .b.i l.it.y
-

. . .. . . . ........................216" Blade
.0446" Mullion (10")
.285" Mullion (3").

.0118" Side Plates

.

12/80.

.- .. - . _ _ - _-.
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Vll. I.f Qu.a.li.f.i.c.a.t.i.o.n..by..A.n.al .s.is t..h.e.n..complet.e.: Round Dampers, 3/4" py .-,

. ... .
... . g

1. Method of Analysis:
;[)$ Static Analysis [ ] Equivalent Static Analysis5.4g used

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

2.
Natural Frequencies in Each Direction (Side / Side. Front /Back Vertical):Blade = 69 Hz Sleeve = 50.8 HzS/S =

S.h.a.f.t..=. 3.7 4..H.z F/8 = V=.. . . .. .............
...... ............3. Model Type: [ ] 3D [X)2D [ ] 10

[ ] Finite Element [x3 Beam [ 3 Closed Fora Solution
4. [ ] Coquter Codes:,

.............. ........................................
Frequency Range and No. of modes considered:

....... ........................
k 3 Hand Calculations

>
5. Method of Coct>ining Dynamic Responses: [

[ ] Absolute Sun [ ] SRSS.

] Other: N/A
g ............. ...

6. Daging: OBE, y 3 _ , SSE,,n4A, Basis for the daging used:
, , _ , , _ _ _ , _ , ,

7. Support Considerations in the model:
.. .. .... ...........................

8. Critical Structural Elements:

Governing Load.

or Response Sei:mic Total StressA. Identification Location Combination Stress Stress Allowa-le
Bending Stress Blade

'

2040 psi 21334 psiBending Stress Shaft 3194 psi 21334 psi

B. Max. Critical Maxirum Allowable Def'ection
to Assure Functional Opera-Deflection Location bility

-

0416" Blade.

142" Shaft.
.

e

.

12/80.

- , ,-. --r----m--,.r.- e, - --m-,-s ay -. -- , , , . , - , -
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Vll.Ifjalificationb{, Analysis then c,omp1etej Round Dampers, "p I

.

n , ,

Shaft1. Method of Analysis:

[xl Static Analysis [ ] Equivalent Static Analysis 'I
5.4g used

[ ] Dynamic Analysis: [ ] Time. History [ ] Response Spectrum
i

2.
Natural Fr6quencies in Each Direction (Side /Sidr., Front /Back, Vertical):Blade = 43 Hz Sleeve = 50.8s/s ,S,h,a,{t,y,,p,d,,H,z F/B =,,_ _ ,_ ___ _H z V=,_,,______,

3. Model Type: [ ] 30 $ 3 2D [ ] 10
[ ] Finite Element B3 Beam [ ] Closed For.n Solution

4. [ ] Conputer Codes:,

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

Frequency Range and No. of modes considered:
... .. ........................

[x] Hand Calculations
s

5. Method of Cortining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
[ J Other:

.

N /.A. . . . . . . . . . . _ . . .

6. Danping: OBE,gA__ SSE,yA, Basis for the danping used:
, _ _ _ _ , _ _ _ ,

7. Support Considerations in the nodel:
..... _.... ....................-.....

8. Critical Stmetural Elements:

Governing Load.

| or Response Seismic Total StressA. Identification Location Combination Stress Stress Allowa,le
Bending Stress Blade

'

8382 psi
Bending Stress Shaft 9918 psi
Bending Stress Side Plates 21514 psi

Maximm Allowable DeflectionB. Max. Critical to Assure Functional Opera. -

.De.f l .e.ct.i .o.n .L.oc.a.t.i o.n .b.i l.ity.. . . .. . . . ........................
.107" Blade
.145" Shaft
.043" Side Plate.

.

12/80.

1
- --. - _ _ _ . _ - -.
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VI. If Qualification by Test, then Complete *: N/A'"-

[), random1. [ ] Single Frequency [ 3 Multi Frequency: sine beat !

2. [ ] Single Axis T3 Multi-Axis "--"--~~~~~~
3.

No. of Qualification Tests: ObE.. -_.--..SSE. ....Other,

4. Frequenc;y Range: g.......

5.
Natural Frequencies in Each Direction (Side / Side Front /Back, Vertical):
S/S = _ _ F/B = V=_

6. Method of Determining Natural Frequencies

[ ] Lab Test . [ ] In-Situ Test [ ] Analysis
7.

TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Attach TRS & RRS grapt
[ ] No

8. Input g. level Test: OBE S/S = F/B = V=
.

. . . .n.
SSE S/S = F/B = V=

9. Laboratory Mounting: .

1. [ ] Bolt (No. Size ) [ 3 Weld (Length ) [3.

10. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable
11. Test Results including modifications made:

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

. ..- . . _ . ... _ .. . . .._. . ...._........
12.

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

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

- . ~ .... ... ....... .. . ..... ................. ...

* Note: If qualification by a cortination of test and analysis also cc ;sleteItem VII.
.

*

12/B0.

|

__. ._ _ _ - , _ . __ , _ . _ _ _ _ _ . _ . _ . _ _ _ _
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.3
AUTOMATIC DAMPER DISCRIPTION & LOCATION*

a < 2
? E E * 2'

i g g Damper Location Equipment,

| P as Damper No. Size Wt # Building Elevation System Rigid For $ $ 0
| 1 E E. N $
| $ R QSZ51F005 A 20"@. 80 lbs Control 133' Control Rm Vent Both G, @. a

'
,

@E E*

QSZ51F013 B 20"p 80 lbs Control 133' Control Rm Vent Both y y g
N 4 E

| OlT48F001 A 6"p 25 lbs Auxiliary 93' Standby Gas Cold Shutdown 2 C E
| Treatment Vent E E

'

f f f.OlT48F002 B 6"p 25 lbs Auxiliary 93' Standby Gas Cold Shutdown
Treatment Vent - - m

QlT48F003 B 6"p 25 lbs Auxiliary 119' Standby Gas Cold Shutdown 9 9
Treatment Vent

' '

L" )| "
Q1T48F044 A 6"p 25 lbs Auxiliary 119' Standby Gas Cold Shutdown &

Treatment Vent E

QlT48P007 A 12"p 45 lbs Auxiliary 139' Standby Gas Cold Shutdown O
Treatment Vent 5O

OlT48F008 B 12"p 45 lbs Auxiliary 139' Standby Gas Cold Shutdown !-
Treatment Vent

QlT48F009 A 6"p 25 lbs Auxiliary 166' Standby Gas Cold Shutdown
Treatment Vent

OlT48F010 B 6"p 25 lbs Auxiliary 166' Standby Gas Cold Shutdown
Treatment Vent

QlT48F011 A 6"p 25 lbs Auxiliary 166' Standby Gas Cold Shutdown
Treatment Vent

OlT48F012 B 6"p 25 lbs Auxiliary 166' Standby Gas Cold Shutdown
Treatment Vent

OlT48F019 A 8"p 30 lbs Auxiliary 208'10" Standby Gas Cold Shutdown
Treatment Vent

QlT48F020 B 8"p 30 lbs Auxiliary 208'10" Standby Gas Cold Shutdown *

2, J Treatment Vent f
OlT48F021 A 36"p 180 lbs Enclosure 260' 2", Standby Gas Cold Shutdown

Treatment Vent

QlT48F022 B 36"p 180 lbs Enclosure 260' 2" Standby Gas Cold Shutdown
Treatment Vent



. - _ _. _. _ - _ _ _
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oov
2 7 f AUTOMATIC DAMPER DISCRIPTION & LOCATION E $ .5.

+

! E ? 3 * 2!'

i g g Damper Location Equipment
Damper No. Size Wt # Building Elevation System Rigid For E E OP a,

i <~
m y u'

) D QlT48F013 A 6"O 25 lbs Auxiliary 166' Standby Gas Cold Shutdown $ E' E.
i N Treatment Vent j' j'

.-

O
. .

OlT48F014 B 6"p 25 lbs Auxiliary 166' Standby Gas Cold Shutdown y y Q
Treatment Vent g g g

QlT48F015 A 6"5 25 lbs Auxiliary 166' Standby Gas Cold Shutdown j j ('

Treatment Vent o. o. to

OlT48F016 B 6"@ 25 lbs Auxiliary 166' Standby Gas Cold Shutdown C C 5.
Treatment Vent E O

OlT48F017 A 6"Q 25 lbs Auxiliary 185' Standby Gas Cold Shutdown k h
Treatment Vent E

=3QlT48F018 B 6"0 25 lbs Auxiliary 185' Standby Gas Cold Shutdown &
Treatment Vent 5

Q1Y47F001A-A 81x78 877 lbs SSW 133' Standby Service Cold Shutdown E
Pumphouse Wtr Pli Vent &

QlY47F001B-B 81x78 877 lbs SSW 133' Standby Service Cold Shutdown !-
Pumphouse Wtr Pil Vent

OlY47F002A-A 81x78 877 lbs SSW 133' Standby Service Cold Shutdown
Pumphouse Wtr Pil Vent

Q1Y47F002B-B 81x78 877 lbs SSW 133' Standby Service Cold Shutdown
Pumphouse Wtr PII Vent <

OlY47F003A-A 50x50 340 lbs SSW 133' Standby Service Cold Shutdown
Pumphouse Wtr Pli Vent

QlX77F001A-A 144x 3300 Diesel Gen 133' Diesel Gen Rm Cold Shutdown
156 lbs Rm Vent

OlX77F001B-B 144x 3300 Diesel Gen 133' Diesel Gen Rm Cold Shutdown
156 lbs Rm Vent , ,

-

OlX77F003-C 144x 3300 Diesel Gen 133' Diesel Gen Rm Cold Shutdown
.

*

C[ 156 lbs Rm Vent k
*

QSZ51F017 A 50x40 290 lbs Control 133' t' Control Rm Vent Both

QSZ51F018 B 50x40 290 lbs Control 133' Control Rm Vent Both



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _
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,2 [ y AUTOMATIC DAMPER DISCRIPTION & LOCATION+

; ; E E 2 A'-'

i 8 Damper Location Equipmenti
i

Damper No. Size Wt # Building Elevation System Rigid For Z Z O
,

p m:

! ; x
g' g' s{ h Q1Z77F002 A 66x36 330 lbs Control 111' Safeguards, Both E' E' E.

|
' C Switchgear & j' j' O

! Q1Z77F003 A 120x96 1600 Control 133 Battery Rm Vent Both Q Q
y y [4| lbs '"

,

a a n
QlZ77F003 B 60x48 380 lbs Control 133' Both

E E ,E
" '

| Q1Z77F004 A 56x44 290 lbs Control 133' Both !"' ,C _E,

o. o. g

I E 8
OlZ77F004 B 56x44 290 lbs Control 133' Both 9 9

,
=3OlZ77F001A & IB 48x30 100 lbs Control 111' Both y
.Ii

| Q1Z77F002 B 42x42 120 lbs Control 111' Both DV,

l =
Rj QSZ51F009 A 16x16 38 lbs Control 133' Control Rm Vent Both 2e,.

4

| QSZ51F012 B 16x16 38 lbs Control 133' Control Rm Vent Both

*

|

?
e~

90

2'
.,

t

_. _ _ ____.____
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GRAND GULF.

NUCLEAR STATION
UNIT 1

_

SEISMIC AC HYDRODYKAMIC LOADS

REQJAllr: CATION CERTIFICATION

JOB N3. MPL-02

EQUIPMENT NAv.E: Standby Service Water Coolin9 SPEC. NO: 9645-M-015.1
Towers Piping

EQJ PMEN NC: OSP41B001A/B

LOCA 10N: El. 131'-O'' to 165'-O" outdoors

EQ):M'.ENT CL'.SSIF:CATIO*.: OACT:VE @FASSIVE
'
-

SEISv.IC QUALIr:CAi}0N REP 3RT RErE:iENCE:
9645-M-015.1-QSP41B001A-0.0-6-1, AS!E Code Qualification and
Analysis of Standby Service Water Cooling Tower Piping, Ceramic
Cooling Tower Company, Job No. CT-647, 11/22/76 ;

9645-M-015.1-OSP41B001A-7.0-4-0/7.0-1-1, Report No. ".ll5-2A &
2E, Dynamic Structural Models and Seismic Analysis of Standby
Service Water Cooling Tower, by Applied Nucleonics Company, j

i

July, 1976.
THE ABsVE SEIS''IC 00ALIF:CA 10h REPORT (S) HAVE BEEN REEVALUA ED AND )
REQUALIFIED WHE8tE NECESSARY TO SOK T'AT THE AB3VE-MENTIONEC CO* PONE *.T
IS CADABLE OF PERFORM:*40 !TS INTENDED SAFETY FUNCTION UNDER ALL THE

APPLICAB E LOA 3]N5 COV.BINATIONS INCLUDING 7HE POOL DYMANIC LOADS.

PREPARE 3: Whw
ADPROVED: *8 4

"' Mg "^t
onE:

* I I
..

|



_ _ _ _ _ _ _ _ _ _ .
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GRAND GULF NUCIXAR STATION UNIT 1
QUAI.IFICATION BUMMARY

'.
1. Equipunent Esarne Standby Service water Cooling Towers Piping
2. Equipreent No. OSP41 BOO 1A/B

3. Qualification nocumentation (rinclosed with this report.3
A. Qualification Suz==a ry of Equipment (SQRT forn), includir g

required response spectra with TRS plotted on RRS graph as
appropriate.

B. Reference Docuzcente

Reference Docurse n t Revision or Title /Sub*ectNumber Identification Da*.e
9645-N-015.1- CT-647 11/22/76 ASMI Code Qualifi-CSP 41-BOOln- cation a 6d An a l y s. :.S.0-6-1 o* Standby ser*.* ce

Water Cooling Towe
. Piping

964S-M-015.1- 1115- 2 A July, 1976 Dynamic structural
CSP 41-nOO1A-7.0- nodels a r.4 ce :. Sr. ; c
1-1 Analysia of s t a n;!t.

Service Water
Cooling Tower

9645-M-015.1- 1115-2C July, 1976 Adac ad ur- - Dyn m-i c
OSP41-BOO 1A-7.0- seructural Modoln-4-0 and Seimmic Analye

of Standby Se - -ice

. f.. Additional supNrting Documents

Document Revision er Title /Sub detIdentification Date

spec. 9 6 4 :fr ca- 015.1 mev. 11 Design Epe ci f J ea --i ^ - f e.' :-
E % a .t.ty .~ s r : :. : 9 * :L % t . :-.

*
.

* C* s' 9- % r .% :: L. .

.n . - z . g r .,
av u w . un es., pT a bh3 6 e U.61 t t
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_ Qualification Su m er of Kautoment

!* Plant Naw ! Grand Gulf Nuclear Stat. ion CFnit 2,

| 1. Ut i l i ty :_ a -- < = = n e n t power ana L1 ,ht co. Pw:t
2. MSSS : c r - 3. A/E: mocht 1 Power corp. SWR 6. P:erk 212

I II. CoM oment_NaT+ S ta n dby S_ervice Water Cooling Towere Piping{

1. Scope: [ 3 MSSS [x3 50e
2. Model Nu.ber: 4 Cell Quantity: 2

3. Vendor: ceramic cooling Tower co.

j 4 If t%e co.poneet is a cabinet or panel, nane and model No. of tnei

devitas included: N/A

'a . Physicat Description a. Appearance,

b. Disensions 82'xs2"x60'

. C. Weight

6. Location! Building: Outdoors

Elevation:_ _ _ 131'-O" to 165'-O*

7. Field Maanting Conditions C3 Bolt (No. Size ).

[ Weld (Length )h]J Dinina Restraints ,,

.

8. a. Syste.fn which l o c a t e d !_ste r.chv service water svusen l

b. Functional D e s c ri pt i on: cors1 s residual her.t removal heat euc h u ng en
and other a uxil s.aru m r ergu ired for safe inh u t lown

c. Is the cavi m nt required for E3 Hot Standby C3 cot: 1% u t c o.m -

i

It a soth t3 n e t t e.. e
9. Partinent Reference Design Specifications: 9645-M-015.1,

yev. 11 .

_ _ _

| Prepared bya / 4 /1 /91
'2 M

verses,a 4 , &c asy 4 , 2 ,, n

|

|

. .
.

- , - -, . , - . - - - . - , _ - - -. , _ _ _ . , - - - - - ~ - - _ , , - -- -- ---
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f

III. Is g uipment Available for Inspection in the Plantt [x] Yeir [3 No
| IWe Q uipment .Q.ue11fication Method:- - - - - - ------ - -

i [ 3 Test Ex3 Analysis [ 3 Concination of Tess
and Ana ly si s,

,

964 5-M-0 2 5.1-QSP 412 001A-5. 0-6-1I

! Qua I1fICation Report *: 9 64 5-M.015.1- CS_P_4__1B oo.1.A .7. 0 _4..O/.7 0..1-1-------------- -- ---- . . .
~

(No. , Title and Dete) 1125 & Seitmic Anal, 7- 7 6 /NCT-6 4 'F -2 9 ,
j .- -- 2.As .2 E. ., .Q. = = . .i.c. .M.od el- - - - - - - - - - - - - - -

,
Com a rty that Prepared Report: AFPlied Nucleonics Co./ Ceramic Cooling Tower O:2.

I comp arty that Revi ewed R eport r_ggggggg____,_
l
l

V. Vibration Input:

1. Loans con s t ee re d: a. Ex3 SeisWi e only

. - . . . _ b. [ ] Hydec4ynaanic only

c. E 3 Coceination of (e) and (b)
2. Methort of Cofret ni ng RRS: C 3 Ansolute Sum C 3 $R$5 53 not c on.b ;. n e d

lMEti7 U eU TJ F3. Req ui t 'd Response Spectra (a tt a ch the gra p hs ) :r 1.16 5 ' o .15.1.' .o. -- .1 4. . .* .o " . > 1 .'a,
--. ------ --..-.

4. Darwing Corresponding to RRS: OSE SSE o.s.1.c.:.c.s.ot

S. Required Acceleration in Each D i re ct i on; [ Q ZPA [ ] Otner
(U>lM YJ 7''OBE S/S 0.100g F/B 0.1009 V == 0.050g=

SSE S/S *-"U'. 2DD'2f."' - F/B ."- U T.7. .UU "- "..". . """. . V2.. - -- . N. . . .O. O. ". . . . ,' ."U=
_.. __ - - - - - -

j 6. bie re f at i p e ef f ect s or other vibration loads considered?

! . . [ ] ves C=3 No
.

I f yer, describe loads considered and hw they were treat ed i f' overell
qu a 1111 Cat i on p ro gra m:

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

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

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

* MOTE: If more than one report cogiate item IV thru VII for each reccet.

12/23
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.

.

.

.

VI. If Sse11fication by ~ Test, then complete =: N/A
*

eando=1. [ 3 Single Frequency [ ] Mult t _ Frequency: ,| 's i ne be a t
-

' '

- 2. C 3 Single Axis [ ] Multi _ Axis ''--~~~~~~"*

3. No. of Qua11f tcation Tests: OBE- SSE_ _ ___ Other
-

,
- yy _______

,

4. Frequency Range:
____

____,
t

| E. katural Frequencies in Each Direction ( 51 de /51 de . F rons /tr a ck . vertical):
,

S/S =
_ _ _ _ _ _F/B y=_

,_
_ ____

6. Method of Detersiining Natural Frequencies

[ 3 Lab Tess [ 3 In_ Situ Test [ ] Analysts

7. TRS enveloping RR5 using Mult i _ Frequency Test [ } Yes (A: tach TR5 & RR5 gra;h
L J No

8. Input g-le vel Test: OBE 5/S = F/3 = V=

SSE S/5 = F/S = V_

9. L a bora t ory Mou nt i n g: .

1. [ 3 Bolt (Mo. Size, ) [ 3 Weld (Le n gt h__ _ ) [ 3.

| 10. Functional operability veri f i s c: E 3 Yes [ ] No [ ] Nat Appiteetle

| 11. Test Results including recifications made:
___ _ -__ _______ ___

_ - - - - - - _ _ --- -- . ._____ _ ___ __ ____

, 12. Other test perf orme d (s uch as aging or f ragility test. inclucing reswiss):

_- --- - __ _ ~ ____ __ __ _ __ _ ____._.____.____.. ._

. ; - -- _ _ __-- ____._____________________________________.

* Mote: If qualif ication tiy a cortt nation of test and analysis disc cc 'e;e
Item V11.

*

12/ B0
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.

b

.

'

.

VII. M,galification by An_alys,t syhen,c,oGMel Piping System
_

- 1. Method of Analysis: s

i.

[ 3 Static Analysis [ ] Equivalent Static Analysis
[39 Dynamic Analysis: C 3 Time-History [ 5 Res poe.s e S pect eu.?

2. Matural Frequencies in Each Direction (5ide/ Side. Front / Sack. Vertical):
5 / 5 =._ _3_. 6_ _ _H_z. ..___ _ _ F /5 =__ _3_ 6. . .H.2.__ _ _ _ _ V =__ _ .3_ _. 6.--.zH.

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

[ 20 Finite E lement [ ] 8eam C 3 Closes For:- Solutica
-

4. [sr3 Coeputer Codes:
.P_I_P_EE__D__4_.S_A__P_____I_V___.__________..._....______...._____

Freq u ency Range and h o. of modes cons i de re d:,_ q ;yy,y g _ ,,3 9,7,_qqpy,__ ,, _ ,
[ ] Hand Calculaticns

S. Piethod of Cortining Dynamic Responses:
[ ]J Other:
[ Absolute Sum C25 SRSS

g .___...-..... ___.

6. Dar ping: O BE_ _ _ _1_%_ .. . SS E_ __2 4_. Basis for the daging usec: _s_e_ g - - - - .1.d_e._ _.--. ., ; . .e
7. Support Consideret tons in the rodel:

. ..._______.......___. ......- . ___..
8. Crit ical Structura l Elements:

Governi ng Lead
or Response Setsmc T ot al S t re s sA. Identification Location Combination Stress Stress Alto-a;'e

Man. Stress Ra tiu Upper Piping 0.37807 1.0

Ma si rmm Allownele Deflect s o.- .
- * 8. Ma n. Critical to Assu re F u .ct iona l C&e*4e

Deflection Location bility .

.

12/P'
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l GRAND OULF1

NUCLEAR STATION.

UNTT1

1
i

( SEISM!C AND HYDRODYNAtalt LOADS
i

1 REDUALIFICATION CERTIFICATION'

JOB NO. MPL-02
j EQUIPMENT M&ME: Trap Door Firo Darnpe r SPEC. NO- 9645-M-617.5

EQ 11 P*'E NT AO: Q1277FOO7.15-21,25A/B,26A/n,28A/a,31
LOCAT IOf. : Cont rol midg. 111*,133',148*,177*.189', Aux. Bldg. 93*,

119',139',166',125' l08', Encl. M3dg. 220'
EQJIPMENT CLASS FICATIO*.: O ACTIVE @ PASSIVE

| SEISv C QUA IFICAT73*= REPOR7 q[rERENCE:

9645-M-61"P.5-QS-7.0-10-0, Roport Nc. 80287-10, Seisrd e Qual.
j of 25c de l NC. 2217 Ti ret Darnpers , 9/30/80, by American W rming
| and Ventilating, Inc.

i

|

|
|

tee ABOVE SE!SMIC QUAL 2FICATICf. REPORT (5) HAVE BEEN REEVALUATED AND
REQUALIFIED W4ERE NECESSARY TO shoat 7F.AT THE ABOVE-MENT;OSED COMPONENT

.,

*

15 CADABLi OF PERFOU:ING ITS INTENDED SAFETY FUNCTION UNDER ALL THE
ADPLICABL8 1.OADING COMEINATIONS INCLUDING THE POCE DYM ANIC LCM 25.

i

FREDAREDs WM
APPROVED:h C- -

i

-

v. a. scoceso
DATE: 7/sm/'D/

__

r -

|
|

|

l
:
i

|

,

i

. .
. 9

1

!

t

I

l

'

|
|

-
- _ - _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _
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e

CRAND GU1.F MUCLEAR STATION UNIT 1
QUALIP1 CATION SusesARY

.

1. Equipene n t Narne Tran neer Fire h Ters
2 Eq uiptnan t No. Cl E 7 7FO O 7 15- 21. 2 5 A/as , 2 6 A/n ,2 8 A/B , 31
3. Qualification Locumentation (Enclosed with this repor t . )

A. Qualification Summary of Equipsment (SQRT f o rtn) . includingrequired response spectra with TRS plotted on RRS graph asappropriate.

[ B. Reference Doceents

Reference Document Revision or Title / SubjectN uft.b e r id e n t.1 f i c a tior. Date
l 9645-M-617.5- 80287-10 9/30/80 SeismicQS-7.G-10-0
i Qualification
( ,

Modul 62217
"eport Of

Trap Door riro
, Dampers
I

1

l

*
,

*
\

C. Additional Supporting Documents
Docuraent Revision or Title / Subject.Identification Date

i

Spec. No. 9645- Rev. 6 Technical SpecificationM-617.5 For Miscellaneous HVAC
| Specialties (Sa fety
( Related) For Mississippi

Power & Light Companyi

Grand Gulf Nuclear
Station Unita 1 & 2

|

I

|

|

l

l

|
<

l . .
. .

!
1

!
l
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i

i

1
)

.

Que11fication Sum ry of faufement.

1. Plant Na w: orane cuir wuelear station trait 1 Typet

1. Utility: unanimminei powar --a t.sght co. PWR

2. M5 55 3 __c . r . 3. A/Er w hte) Power corp. SWR 6. Mark zzr

II. Comm onemt Name _Trar* Door Fire D a nsp e r
j

1. Scope: [ 3 MS$% [x] SDP
2 Mode) kvrter: *2217 QuantSty: 3S

3. Vendor: American warnsne and ventilating. 2nc. (Awv3

4. If the co poreit is a cabinet or panel, name anc madei No. of the
devices included: w/A

5. Physical Description a. Appearance

b. Dimensicns e- x 12 , lo= x 14=. 14= x 20". Jo* x 4 e a , 40=x4o'

c. Weight 9 lb 13 lb. 25 lb. 130 lb. 144 lb

6. Location: 5'4i l di ng :__see attached table

Elevation: See a t t e r.,n e a table

7. Field Movnting Conditions Xy Bolt (ho. var 4- Size _3/E")
; . Weld (Length ),,

- . . *
.

8. 4. Sy s t e . i n eth i ch 10Cated: see attached table
I

I
b. Functional Description _: Prwvent firo fraz myreading to dir etent

areas os saummg u2ru m aw oucs=
; c. Is the equi m nt required for [3 Mot St andby [ ] C ol c E t.t o.."-

[3 Both [X3 Neither
9. Pertinent Reference Design Speci f1 cat tuns : oces-a-siv.s,

!
*

I __ m m . e
1

Dreparea by. Ml

2 f 23 e-f
i2ft:

v.r m ee oy, # 4 w,. ,

|

|

f

l
1

. q

- o

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



.

.

III. .In E ulgn.t A.v.ailable for.In.sgection in the Plant.: P3 voir C3 NoJ- . - .- - -.

ivc .E5.v.iEf* nt..W.a l i f.i c.at i o_n M_e t h o.d :. _. _ -

[ 3 Test [k 3 Analysis [ 3 ConM nat i on of Test
and Analyst s- .

.. eeeas.M-e17.s-os.7.o 10-0Qua11f1 cat 1on Report *: Mr1
. ... ~ . _ _ _ . - - - _.

(960. . Title and Date) D.o.c _saoan-lo, mimmic W . or moe=1 ez217 rire n==r=rs,f3ofgn. - .... .. ,..- ____.. _ .

Co g arty that Prepared Report M
----___...

l Cog a ry th at R e vi ewed R ep 3rt : N Nh 1.. _......_ _"....... .. .

V. _Vi b.ra t i o n Input:-

,2. Loads considered: a. Le3 Seist-ic only

b. [ 3 Hydroc(ynami c only
i

|
'

c. [ ] Combi nation of (a) and (t)

2. Method of Cortining RRS: [ 3 Absolute Sum { 3 SR55 [X ) not ecznbinea
'TEtM aM'1E eU YJ1-

3. Required Responsar Spectra (attach the graphs):,g ggggggg, m ,g ,g ,g g ,,

4. Daging Corresponding to RRS: OBE_ 23. . ...
SSE 2g

5. Rege t re e Acce l e r _ t t on i n E a ch D i rect i on: [2 3 ZP A E 3 Other
(IE H 1YJ) - ~

OBE S/S . c.2859 F/B = o.276e V* o.12o'~6 7 h%g '" * *55E 5/5 ="j , u gg n ,_ ,,,,F/8 = -*b'.'s E a c. V ="

w. z-w
6. Were f atIga e eff ects or other vi bration loa ds constoered? *

[ 3 Yes [xx3 No

| If yes , descri be loads considered and how they were treated in overali
| cua1111 cation progran:

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

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

|
-

! * MOTE: If more than one report conplate ites IV thru VII for each report.

12/B0
1

!
|

|

i
I

| ~ e

. 9

I

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



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

.

.

VI. Jf Qualtf$ gen tg_ Tesbyggletej* as/n g . renecer3. [ 3 Single Frequency [ 3 hiti-Frequency: || ~s %e beat
- 2. [ 3 Single Axis [ 3 N1ti-Ami s "

* * * - " * - ~ ~ ~ - - * *

3. N o. Of Qualification Te'ts: OBE-
-- ---

SSE Other
Tint 1TM""* -.

4. Frequency Range:
_ _ ,,

______ __

_

5. Natural Frequencies in Each Direction (51de/51de. Front /Back. V ert i ca l) :
5/5 - F/8 = Y=

o -

_ _

6. Method of D eterrining hatural Frequencies

[ 3 Lab Test E J In-situ Tes"t t 3 Analyst s
- ~-

7. TR$ enveloping RRS using Multi-Frequency Test Yes (Attach TRS & RRS gra ph
. No

8. Input e-l e ve l Test: OBE $/S =_ F/8 =__ V*_ _ ..--

SSE 5/5 = F/B = V=
9. Laboratory Mosnting;

1. [ 3 sols (no. _ , s i z e, } L 3 wele (Length ) C3___

20. Functional op e ra bi li ty verifieds [ 3 Yes [ 3 No [ 3 Fot Applicable

11. Test aesults includi ns rioot f tcations 8and=8
__ _ __ _ ; _.-----

, 12. Other test p erf erne e (s u ch a s a gi ng or f ra gt 11 ty test. including resdts):

_ ...=____ - - - - - - - - --- -_ - - _ . . . . . . . . ~

_ _ _ - .. _ _ .- - - - - - .. _ ______ _ _ _ _ _ _ _ _ _ _ _ .

*Nete: If quaitf tcation by a cortt nation of test and analysis eiso co.wiese
Item VII.
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1. Methovi of Analysis:

[m 3 Static Anaksis v a ri t'e .Su t va l e nt Static Analysisf E
s.es Morts, e

[ 3 Dynamic Analysis: E 3 T1rne. History [ ] Response Spectr r-

2. Natural Frequencies in EacEDirection (Si de/S t ae. Front /Bac. , Ver- ica l ):
~

w calculosed$/S =ot F/B = V=
3. Model Type: [ J 3D [ 3 2D E 3 10

C 3 Finite E1erer.: '[og mean [ ] Closed F ce. - Sol.ste*
a- E 3 Cowuter Codes:-.-.~..N./.A............-.._........................-

Frequency Range and No. of Sio de s cons i de re d:
_ ,,_ _ _ _ ,_ ,,_ ,,_ _ ,,,,,,,,,,

500 Hana calculations
5. Method of Cortie t ng Dynami c Responses: [ Abs olute Sun C ] 5R55

Sc - Other: ^== = = = = =c ==i==se c o.
TIE &EMJ'*fEi"*f M W "fIE**

msr=:6. D a mp i n g: ORE _ _ g, SSE__ _ Basis for the da m ing used: y g g y _ _
eq.unnt. n n eu7. Support c ens i de ra t i ons in the reodel:

..~.. ..................................
B. Critical Stevetural Element s:

Governing Lead (Psi) (rati
or Respense S ei s mi c Tctal St re s t

Ide . . - --
A. --.rt.i.f c.a.t.i on. ~L.o c at.i .o.n Ce.=e i .n.a t i on-----. . S.t.r.e.s.s. . . ..S.t .r.e.s .s. . .A.l .l e a : .' .e. -

sh==r S t. r e m e Pivot Pine (75X60 door) 2496 17.SZ
a.nding stress Door Angles (42xec doors leere 30.000 (vie D
shear Y mi 'Ite rnal Link Boldst42x55 door) 450 lbs tic lbs

- % M a xi st e Allowst'e Defle ci t c~S. Ma n. Critical t o Assure Fue.ct i ons ? -se-a-
.D.e f .l .ec t i on. . .Lo_c a t i o.n
Not calculated

--. --. lit.l........................ - - = tH .
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