SoutH CAROLINA ELECTRIC & GAS COMPANY

POST CFFICE BOX 764

CoLuMBIA, SOUTH CAROLINA 28218

T. C NicwoLs, JR
VACE PRESIOEST AnD GRous Execytovl November 20. 1980

NucLran Orgnanions

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject: Virgil C. Summer Muclear Station
Docket No. 50/395
Seismic Qualification Review Team
Followup Information

Dear Mr. Denton:

On October 14~17, 1980, the NRC Seismic Qualification Review Team (SQRT)
visited the Virgil C. Summer Nuclear Station to audit the seismic equipment
qualification program., At this meeting South Carolina Electric and Gas Company
(SCE&G) committed to provide followup information on various subjects. This
letter provides forty-five (45) copies of that information.

Certain information regarding Barton transmitters model numbers and
accumulator tank test and analysis is proprietary. This information is
being submitted under separate cover letter.

1. SORT Information Sheets - Updates of all SQRT Information sheets are
provided by this letter. (See attachment #1)

Seismic Reports Remaining to be Accepted - The following is a list of
seismic reports of which the review and acceptance remains to be com=-
pleted.

BOP Supplied

(a) Fire dampers
(b) Limit switches for HVAC ductwork dampers
(c) Electric motor actuators for dampers
(d) Roof ventilators
(e) Reactor building cooling unit damper actuators
(f) Reactor building cooling unit solenoid valves
HONY 3 (g) Filter plenums
S33Lﬂ53;g~;g . (h) Solenoid valves and limit switches on purge isolation valves
VR e (i) Solenoid valves for air handling units
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(j) Heat tracing panels

(k) NAMCO switches on Anchor Darling

(1) Solenoid valve panel for main steam isolation valves

(m) Terry Turbine for EFW pumps

(n) Solenoids for Rockwell International valves
(o) 1" ball valve actuator - Anchor Darling

(p) Sodium hydroxide tank
(q) Fuel oil storage tank

(r) 2" motor operated valve - Rockwell

(s) Radiation monitoring panel
(t) Local control panels

NSSS Supplied

(a) Reactor trip switchgear

(b) International instrument PAM indicators

(c) Core subcooling cooling

(d) Critical systems leak monitoring equipment

FSAR Tables - FSAR tatles in Chapter 3 are in the process of being

reviewed and are being revised as necessary to include updated informa-
~ion.

Seismic Reports

(a)

(b)
(c)
(d)

(e)

(f)

(g)

Item

Reac*tor Building Cooling
Unit Bypass Damper Actuators

Main Steam Isolation Valves
480 Volt Substation

H2 Analyzer Panel

Radiation Monitor System Panel

PAM Indicators

Diesel Generator - Electric and
Air Starting Controls

Status

Will be submitted at a
later date

Given to NRC at meeting
Given to NRC at meeting

Will be submitted at a
later date

Will be submitted at a
lLater date

Will be submitted at a
later date

1 copy to be hand carried
to NRC on 11/17/80. 1 copy
sent directly to Brookhaven
Laboratory.
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4. Seismic Reports (con't)

Item Status

(h) Accumulator Tanks The attached SQRT Information
sheets summarizes information in
the seismic report. If the Staff
desires to physically see the
report, Westinghouse will bring
the report to Bethesda for your

review.
(i) Electrical Containment 1 copy to be hand carried to NRC
Penetrations and Miscel~- on 11/17/80. 1 copy sent directly
laneous Connectors to Brookhaven Laboratory.

5. Revised SQRT Table - A copy of the revised SQRT Table is provided by
this letter. (See attachment #2)

6. Specific Items

(a) Component Cooling Pump Motor - This is to confirm that the
seismic analysis of the service water pump motor conduit box
applies to the component cooling water pump motor conduit box.

(b) Terry Turbine Appurtenances - Both Terry Turbine Corporation and
Wyle Laboratories have confirmed that the first evidence of
loosening of bolting did occur after nine (9) OBE tests and
one (1) SSE test, not prior to 5 OBE's. Therefore, the number
of tests is considered to be more than adequate to meet design
requirements. In addition, SCE&G Nuclear Operations will
periodically inspect and tighten these bolts, if required, as
part of their plant surveillance activities. .

(c) BOP Supplied Valves - GAI uses "Design Verification Standard"
DS-8 for both in-house and out-of-house 'as-built' analyses.
The standard requires that the originator and the verifier com-
pare the analytical results against valve accelerations dictated
by the various design specifications. Refer to attached sheets
from that Standard. The Westinghouse Class 1 valve accelerators
are sent to GAI via formal letters and is incorporated into the
subsystem work package of DS-8. (See attachment #3)






——— e =

Mr. Harold R. Denton
November 20, 1980
Page Five

SCE&G will notify the NRC when all seismic reports have been reviewed and
accepted and a summary of any problems if they occur. Ipn addition, as soon as
the seismic reports listed in item 4 and the missing information on the SQRT
information sheets for the Reactor Building cooling unit damper actuator, PAM
indicators and the Hp analyzer panel are received, the NRC and Brookhaven
Laboratories will be sent a copy. If you have any questions, please let us

know.
Very truly yours,
T. C. Nichols, Jr.
RBC:TCN:rh
ce: V. C. Summer
G. H. Fischer
T. C. Nichols, Jr.
E. H. Crews, Jr.
D. A. Nauman
0. S. Bradham
0. W. Dixon, Jr.
R. B. Clary
W. A. Williams, Jr.
J. B. Knotts, Jr.
J. L., Skolds
B. A. Bursey
A. R. Koon
Dr. Morris Reich
NPCF/Whitaker

File









V.

ra—

e e e e e - pr—

e e S T e A e AR - L — R —— PN . B RN

BOP and NSSS Additional Equipment

1. Accumulator
2. Diesel Generator Electrical and Starting Equipment

3. Low Voltage Electrical Penetrations and Miscellanecous Connectors

BRI ot
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Qualification Summary of Equipment
I. Plant Name: il it s Type: |
1. Utility:__ SCE&G ' PWR___ X
2. NS§SS: Westinghouse 3. AE: ©CAl | ' BWR |

II. Component Name Reactor Building Cooling Unit Damper Actuator

5.

10.

Scope: [ ] NSSS ! [X] soP
Model Number: NT 312B-SR4-12 - Quantity: '
Vendors Bettis

1f the component is a cabinet or panel, name and model No. of the
devices included: N/A »

Physical Description a. Appearance Pneumatic Actuator

b. Dimensions 72 in. long X 15 in. Max. Diam. i

c. Weight 393 1b.

Location: BUi]diﬂg! Reactor Building

Elevation: 543 Ft.

Field Mounting Conditions Bolt (No. 4 , Size /4" )

Weld (Length ) — |

© Gl B il

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

S/S: F/B: ¥:

a. Functional Description: Open and Close HEPA Filter

Bypass Damper

b. Is the equipment required for [ ] Hot Standby -[ ] Cold Shutdown
[x] Both

Pertinent Reference Design Specifications:

SP=534-044461-000

Expecting to receive final report by 12-25-80
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YI1. If Qualification by Analysis or by the Combination of Test and Analysis, then

Complete: N/A

A\l
1. Description of Test including Results:

2. Method of Analysis:
[ ] Static Analysis [ ] Equivalent Static Analysis

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

3. Model Type: [ ] 3D [ ]2 [ 11
[ JFinite Element [ ] Beam [ J Closed Form Solution

4. [ ] Computer Codes:

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

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

[ Jother:
(specify)
6. Damping: Basis for the damping used:
7. Support Considerations in the model:
8. Critical Structura] Elements:
Governing Load or Seismic Total Stress

A, Identification — Location Response Combination Stress Stress Allowat

' Effect Upon Functional
B. Max. Deflection Location Operability
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OQualification Summary of Equipment
I. Plant Name: V. C. Summer Type
1. Utility:  SCELG PWR_ X
2. NSSS: Westinghouse 3, A/E: GAL BWR
11. Component Name | Reactor Building Cooling Unit Assembly
. 1. Scope: [ ] NSSS [x] BOP
2. Model Number: N/A Quantity: 4
3. Yendor: American Air Filter
4. 1f the component is a cabinet or panel, name and model No. of the
devices included:  nN/A
5. Physical Description a. Appearance Air Handling Unit
b. Dimensions 25.5 ft. long X 12 ft. wide X 29.1 ft. high
c. Weight 100,000 1bs.
6. Location: Building:_ _ Reactor Building
Elevation: 514 ft.
7. Field Mounting Conditions [x] Bolt (No._ 34 _, Sizes/s" )
. [ ] Weld (Length___ )
[k] secal Welds Between Sections
8. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical)
S/S: F/B: :
9. a. Functional Description: Reactor Building Air Cooling Unit
b. Is the equipment required for [X] Hot Standdy [ ] Cold Shutdow:
[ ] Both
10. Pertinent Reference Design Specifications:

SP-534~044461~-000 DSP

534-044461-000
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1i1. 1s Eouipment Available for Inspection in the Plant: [X] Yes TJ N

IV. Equipment Qualification Method: Test:

Analysis:

Combination of Test and Analysis:

Test and/or Analysis by American Air Filter Company
{name of Company or Laboratory & Report NO..

Ye *Yibration Input:

1. Lloads considered:1.[ JSeismic only 2.[ M drodynemic enly 3.0 JExplosive 21y
' Seismic + Deadweight + LOCA induced
4.0 ] Other (Specify) 5.[X] Combination of diff. pressure load

6. Method of combining RRS: [ ] Absolute Sum [ J SRSS [ 3]

(other, specify)
2. Required Response Spectra (attach the graphs): Fig. 11 (X,Y&V) & 12 (X,Y&V)

3. Required Acceleration in Each Direction: ZPA

§/S =  -397 or .399g F/B = -397 or .399% y = -288g

VI. If Qualification by Test, then Complete:

[ ] random
1. [ ] Single Frequency [ J Multi-Frequency: E % sine beat
2. [ ] Single Axis [ ] Multi-Axis
3. No. of Qualification Tests: OBE SSE Other
(specify)

4. Frequency Range:

5. TRS enveloping RRS using Multi-Frequency Test E 1 Yes (Plot TRS on RRS graphs)
. ] No
6. Input g-level Test at S/S = F/B = V=

7. Laboratory Mounting:
1. [ ] Bolt (No. , Size ) [ ] Weld (Length Yy [

8. Functional operability verified: [ ] Yes [ JNo [ ] Not Applicable

‘9. Test Results including modifications made:

10. Other tests performed (such as fragility test, including results):
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If Ouslification by Analysis or by the Combination of Test and Analysis, then

1.

Complete:

A\l
Description of Test including Results:

Method of Analysis:
[ ] Static Analysis [ ] Equivalent Static Analysis

[x] Dynamic Analys®s: [ ] Time-History
[x] Response Spectrum

Model Type: [x] 3D (]2 [ 11w
[X] Finite Element [ ] Beam [ J Closed Form Solution

[X]- Computer Codes: Strudl/Dynal

Frequency Range and No. of modes considered: up to 30Hz, 9 modes
[ ] Hand Calculations

Method of Combining Dynamic Responses: [x] Absolute Sum [x] SRSS
[ Jother: °
2% OBE {specify)
Damping: 5% DBE Basis for the damping used: R.C.1.6l

Support Considerations in the model: Anchor Bolts (Fixed I'rans lationally,
Released Rotaticnally)

Critical Structura} Elements:

Governing Load or Seismic Total Stress
Identification ~ Location Response Combination Stress Stress Allowat
Member 242 SSE + LOCA AP 32.5ksi  41,4ksi
(Vertical Structural + Dead Weight

Member in the middle
of left wall)

Effect Upon Functional

Max. Deflection Location Operability
162 in. Joint No. 88 (Member 224) Negligible

near to Member 242
(in Lateral direction)
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Qualification Summary of Equipment
: e ; l
I. Plant Name: V. C. Summer Nuclear Plant Txoe: :
|
1. Utility: SCELG ‘ PaR X ‘
2. NSSS: 3. A/E:__X EWR '
1I. Component Name Component Cooling Water Pump and Motor |
i
. 1. Scope: [ ] NSSS ) [ BOP |
CS PAM TEWAC (Motor)
2. Model Number: 18X20X24 HSA (Pump) Quantity: 3
3. Vendor: Bingham-Willamette Co. and Westinghouse Electric Corp. :
4. 1f the component is a cabinet or panel, name and model No. of the
devices included:
N/A
) Double Suction-Double Volute
5. Physical Description a. Appearance W/Motor
b. Dimensions Pump 6F"X68"X63"/Motor 82"X83"X74"
c. MNeight Pump 6500, Motor 14500, Base 4000
6. Location: Building: Intermediate Building
Elevation: 412
7. Field Mounting Conditions [x] Bolt (No. 14, Sizejzs-)
. [ ] Weld (Length )
1]
8. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical)

9.

10.

36.5Hz overall
S/S: 34.3Hz (motor) F/B: 43.4 (motor) Y: 38.7 (motor)

a. Functional DESCFiPtiOﬂ: Supply Water to Cool Various

Components

b. Is the equipment required for [x] Hot Standby [x] Cold Shutdowr

[ ] Both

Pertinent Reference Design Specifications: ASME B&PV Code

Section 111, Subsection ND, SP-502




111.

IV. Equipment Qualification Method: Test:

o 5w

Is Eouipment Available for Inspection in the Plant: [X] Yes L1 No

Analysis: X (Motor is included in the model)

Combination of Test and Analysis:

Bingham Willamette Co.
Test SC/OF Ana]ysis by Basic Technology, Inc. (Pump)

{name of Company or Laboratory & Report No.)

Westinghouse/LME 77007 (Motor)

Y. +Yibration Input:

¥l.

1. Loads considered:1.[ JSeismic only 2.[ JHydrodynamic only 3.[ JExplosive only
' Seismic + Deadweight
4.0 ] Other (Specify) 5.[x] Combination of + Nozzle Loads +
- motor torque
6. Method of combining RRS: [ ] Absolute Sum ([x] SRSS [ ]
(other, specify)
2. Required Response Spectra (attach the graphs): 61X, 61Y, 61V (Rev. 3)
3. Reduired Acceleration in Each Direction: zpa
OBE = ,308 or .180g OBE = .308 or .180g ObE = ,209g
5/5 = DBE = .477 or .289 F/B = DBE = .477 or .289g Yy = DBE = .324g
If Qualification by Test, then Complete: n/A
[ ] random
1. [ ] Single Frequency [ ] Multi-Frequency: E % sine beat
2. [ ] single Axis [ ] Multi-Axis
3. No. of Qualification Tests: OBE SSE Other
(specify)
&. Frequency Range:
5. TRS enveloping RRS using Multi-Frequency Test [ % Yes (Piot TRS on RRS graphs)
: [ ]No
6. Input g-level Test at S/S = F/B = Ve
7. Laboratory Mounting:
1. [ 1Bolt (No. , Size ) [ ] wWeld (Length ) [
8. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable
9. Test Results including modifications made:
10. Other tests performed (such as fragility test, including results):
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¥YI11. If Cualification by Analvsis or by the Combination of Test and Enalvrie, thes
Complete:
\
1. Description of Test including Results:
2. Method of Analysis:
[x] Static Analysis [ ] Equivalent Static Analysis
[ X] Dynamic Analysis: [ ] Time-History
(Pump only) [x] Response Spectrum
3. Model Type: [x] 3D (pump) [ 12 [xJ 1D (Motor)
[x] Finite Element- [ ] Beam [ Closed Form Solution-
(Pump) (Motor)
4. [X)'Computer Codes: ANSYS (Pump), Custom program for motor
Frequency Range and No. of modes considered: Fund. Freq=36.5H; 10 modes (Pump)
34,3 to > HUUHz, & modes (motor)
[ ] Hand Calculations (For motor stress analysis)
5. Method of Combining Dynamic Responses: [ ] Absolute Sum [x] SRSS
[ Jother:
{specify)
6. Damping: N/A Basis for the damping used:
7. Support Considerations in the model:  Bolts
8. Critical Structural Elements:
Governing Load or Seismic Total Stress
A. Identification — Location Response Combination Stress Stress Allowat
EL. 16 | Seismic 1.65ksi 10.ksi  21.6ksi
- (Pump Pedestal Plate) Static
Flange
Motor Torque
Motor Soleplate Bottom of Seigmic plus - 18.5ksi 26ksi
motor operating torque
' Effect Upon Functional
B. Max. Deflection Location 0perab111§y
.0116" Node 674 Noglxglblc
(Shaft)

3 % ‘. d ek M 4
. 3 T Wy b . 1 : V- . nt
Q%i"' e .n.o\ ﬂ*n” "R St e A STy A yhat e RO : : ' Vg FaAKe i el .}iﬁ
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111. 1Is Eouipment Available for Inspection in the Plant: [x] VYes [ ] No

IV. Equipment Qualification Method: Test: X

Analysis:

Combination of Test and Analysis:

Bingham-Willamette Co./

Test and/or Analysis by Basic Technology, Inc. ‘
{name of Company or Laboratory & Report No.)

Y. .Yibration Input:

1. Loads considered:1.[x]Seismic only 2.[ JHydrodynemic only 3.[ JExplosive only
4.[ ] Other (Specify) 5.[ ] Combination of

6. Method of combining RRS: [ ] Absolute Sum [ ] SRSS [ ]

{other, specify)
2. Required Response Spectra (attach the graphs): 61X, 61Y & 61V

3. Required Acceleration in Each Direction:  OBE

§/S = .36 or .308g F/B = .36 or .308g V = .209g

YI. 1If Qualification by Test, then Complete:

[ ] random
1. [x] Single Frequency [ J Multi-Frequency: E % sine beat
2. [*] Single Axis [ ] Multi-Axis
3. No. of Qualification Tests: OBE SSE Other 1.5 Min
(specify)
4. Frequency Range: @ 30 iz
5. TRS enveloping RRS using Muiti-Frequency Test [ ] Yes (Plot TRS on RRS graphs
. [ 1No

6. Input g-level Test at S/S = _.48 F/B = _ .48 Y= .4
7. Laboratory Mounting: #As installed at the plant

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

8. Functional operability verified: [ J Yes [ J No [ ] Not Applicable

9. Test Results including modificatiuns made:  Satisfactory

10. Other tests performed (such as fragility test, including results):
No
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YII. If Qualification by Analysis or by the Combination of Test and Analysis, then

Complete:

].

B.

\
Description of Test including Results:

Method of Analysis: n/A
[ ] Static Analysis [ ] Equivalent Static Analysis

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

Model Type: [ ] 3D (]2 [ ]
[ ]Finite Element [ ] Beam [ ] Closed Form Solution

[ J Computer Codes:

Frequency Range and No. of modes considered:

[ ] Hand Calculations

Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS

[ Jother:
(specify)
Damping: Basis for the damping used:
Support Considerations in the model:
Critical Structural Elements:
Governing Load or Seismic Total Stress

Identification — Location Response Combination Stress Stress Allowat

Effect Upon Functional

Max. Deflection Location Operability
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Qualification Summary of Equipment

Plant Name: V. C. Summer Tvpe:
1. Utility:  SCE&G ‘ PWR  «x |
- . |
2. NSSS: West inghouse 3. A/E: ¢Gal BWR

Component Name Turbine Driven EFW Pump Turbine, TPP~-008-EF, Appurtenances

1.
2.
3.
4.

7.

10.

Scope: [ ] NSSS ) [ %] soOP

Model Number:, G5 Type Quantity: 1

Yendor: Terry

1f the component is a cabinet or panel, name and model No. of the
devices included: ‘

Physical Description a. Appearance  Piping of various sizes

b. Dimensions Various

C. Height Various
Location: Building: Intermediate

Elevation: 412°
Field Mounting Conditions [ ] Bolt (No. _ , Size )

. [ 1 Weld (Length )

[)\] Piping clamped to supports
which are welded to the turbine base

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

$/S: > 33z F/B: > 33Hz Ve > 33Hz

a. Functional Description: DPrives EF Pump to supply emergency

feedvater to steam generators

b. Is the equipment required for [ ] Hot Standdy [ ] Cold Shutdowr
[£] Both

Pertinent Reference Design Specifications:

DSP=-508B-044461-000
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If Qualification by Analysis or by the Combination of Test and Analysis, then

]I

Complete:

\ "
Description of Test including Results: Based on Bingham-Willamette

Basit Technology Inc. test results on Turbine Driven EFW Pump

XPP-8-EF Appurtenances, Terry developed the Span criteria which was

« ytilized in the subject qualification.

Method of Analysis:
[ ] Static Analysis [ ] Equivalent Static Analysis

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

Model Type: [ ] 3D [ ]2 i
[ JFinite Element [ ] Beam [ J Closed Form Solution

[ ) Computer Codes:

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

Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS

[ Jother:
{specify)
Damping: Basis for the damping used:
Support Considerations in the model: o
Critical Structural Elements:
Governing Load or Seismic Total Stress

Identification — Location Response Combination Stress Stress Allowat

Effect Upon Functional

Max. Deflection Location Operability
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Qualification Summary of Equipment

|
Plant Name: V. C. Summer Txge: ‘
1. Utility: scesc : PWR__X 3
2. NSSS: Westinghouse 3. A/E: Cal | . BWR ‘
Comoonent Name Main Feedwater Isolation Valve, XVG-1611A-FW
1. Scope: [ ] NSSS ) [X] Bop
2. Model Number: 18" x 14" x 18" - 900 FWIV Quantity:_ 3 7
3. VYendor: Anchor/Darling Valve Co. 1
4. If the component is a cabinet or panel, name and model No. of the
devices included:
5. Physical Description a. Appearance'!mcumnticfﬂvdraulic Operated
Gate Valve
b. Dimensions 18" 0.D., 40" long, 125" High
C. ueight 10,000 1b.
6. Location: Building: West Penetration Room -
Elevation: 436’
7. Field Mounting Conditions [ ] Bolt (No. , Size )
. [ 1 Weld (Length )
[X] 18" OD weld to FW Pipe
8. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical)
40.33Hz Overall
/8¢ F/B: V:
9. a. Functional Description: [Isolate Steam Cenerators
b. Is the equipment required for [ ] Hot Standby ’[ ] Cold Shutdow:
(X Both
10. Pertinent Reference Design Specifications:

DSP=-589A-044461-000
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I11. 1s Eouipment Available for Inspection in the Plant: [x] VYes [ ] No

IV. Equipment Qualification Method: Test:

Analysis: X

Combination of Test and Analysis:
Anchor/Darling Valve Co./
Test and/or Analysis by Anamet Lab., Inc..
(name of Comp>ny or Laboratory & Report No.,

Y. «Yibration Input:

1. Loads considered:1.[ ]Seismic only 2.[ JHydrodynamic only 3.[ JExplosive only
' Static + Operational +

4.L ] Other (Specify) 5.[ ] Combination of Seismic Loads

6. Method of combining RRS: [ ]'Absolute>5um (] SRSS [ ]
(other, specify)
2. Required Response Spectra (attach the graphs): N/A

3. Required Acceleration in Each Direction:

S/S = 3g F/B = 3g V= 3

VI. If Qualification by Test, thun Complete: y/a

[ ] random
1. [ ] Single Frequency [ ] Multi-Frequency: E % sine beat
2. [ ] single Axis [ ] Multi-Axis
3. No. of Qualification Tests: OBE SSE Other
(specify)

4. Frequency Range:

5. TRS enveloping RRS using Multi-Frequency Test E 1 Yes (Plot TRS on RRS graphs)
: ] No
6. Input g-level Test at S/S = F/B = Y =

————

7. Laboratory Mounting:

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

8. Functional operability verified: [ ] Yes [ ] Mo [ ] Not Applicable

9. Test Results including modifications made:

10. Other tests performed (such as fragility test, including results):
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Qualification Summary of Equipment
Plant Name: V. C. Summer Type: |
1. Utility: sceac ' PRR X g
' ﬁSSS:__”L‘Sti“!!hOHSe 3. A/E: GAL ' BWR %
l
Component Name Control Valve IFV-2030-MS
1. Scope: [ ] NSSS ; [x] BOP %
Valve - 657-ES !
2. Model Number: Actuator ~- 80 Quantity: 1
i Venddr: Fisher Controls |
4. 1f the component is a cabinet or panel, name and model No. of the ‘
devices included: N/A :
5. Physical Description a. Appearance'é” Globe Valve
b. Dimensions 4" Body/Overall Dimen. 21" L X 68" H X 25" W
c. Weight 835 1bs. to 10
6. Location: Building: Intermediate Bldg.
Elevation:  414'-4-1/4"
7. Field Mounting Conditions [ ] Bolt (No.  , Size )
: [] Weld (Length Buttuld Ends
L] | %
8. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical)
S/S: 23.5 F/B: 25 Vi 29.5
9. a. Functional Description: Control Valve for Main Steam Supply
to the Turbine Driven Emergency Feedwater Pump Turbine
b. 1Is the equipment required for [ ] Hot Standby [ 1 Cold Shutdown
[ Both
10. Pertinent Reference Design Specifications:

SP=-519-4461-00

DSP-519=-044461-000
SP=-702-4461-00
SP-325-4461-00
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I11. 1s Eouipment Available for Inspection in the Plant: [x] VYes L] N
IV. Equipment Qualification Method: Test: X o
Analysis:

Combination of Test and Analysis:

Test and/or Analysis by Fisher Controls/Wyle Lat,
Y E .
(name of Company or Laboratory & Report No..

Y. «Yibration Input:

1. Lloads considered:1.[x]Seismic only 2.[ JHydrodynamic only 3.[ JExplesive only

4.0 ] other (Specify) 5.[ ] Combination of

6. Method of combining RRS: [ ] Absolute Sum [ ] SRSS [X]

_ (other, specify)
2. Required Response Spactra (attach the graphs): N/A

3. Required Acceleration in Each Direction:

§/S = 1.5g F/B = l.5g L lg

VI. If Qualification by Test, then Complete:

[ ] random
1. [x] Single Frequency [ ] Multi-Frequency: Ex% sine beat
2. [ ] Single Axis [X] Multi-Axis
3. No. of Qualification Tests: OBE SSE Other 150 Sec. W/SSE
F/B & V: 25, 29, 33.5 & 40Hz : (specify)

4. Frequency Range: S/S & V: 23.5, 26, 29, 33.5 & 40Hz

5. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Plot TRS on RRS graphs

! [ ] No N/A
6. Input g-level Test at S/S = __1.5¢ F/B = _1.5g Y=1.p
7. Laboratory Mounting:
1. [ ] Bolt (No. , Size ) [x] Weld (Length 1 13

8. Functicaal operability verified: [x] Yes [ ] No [ ] Not Applicable

9. Test Results including modifications made: Satisfactory

10. Other tests performed (such as fragility test, including results): No
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VII. If Oualification by Analysis or by the Combination of Test and Analysis, then

Comnlete:

1.

2.

B.

\
Descri,tion of Test including Results:

Method of Analysis:
[ ] Static Analysis [ ] Equivalent Static Analysis

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

Model Type: [ ] 3D (]2 [ 11D
[ ] Finite Element [ ] Beam [ J Closed Form Solution

[ J Computer Codes:

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

Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
[ Jother: °

{specify)
Damping: Basis for the damping used:
Support Considerations in the model:
Critical Structura} Elements:
Governing Load or Seismic Total Stress

Identification - Locaticn Response Combination Stress Stress  Allowatb

Effect Upon Functional
Max. Deflection Location Operability
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Qualification Surmary of Equipment
1. Utility: SCEsc PWR X :
2., NSS$: Westinghouse 3, A/E:  GAl BWR j
II. Comoonent Name Main Steam Isolation Valve XUM-2801A-MS E
‘ 1. Scope: [x] NSSS : (] sop ;
2. Model Number: N/A Quantity:
3. Yendor: Atwood and Morrill i
4. 1f the component is a cabinet or panel, name and model No. of the |
devices included:
5. Physical Description a. Appearance 32" Articulated Poppet Wye Type
b. Dimensions 32" 0.D. 78" long, 102" high |
c. Weight 27,250 1b. A
6. Location: Building: West Penctration Room
Elevation;  436'
7. Field Mounting Conditions [ ] Bolt (No.___, Size ) |
: [ ] Weld (Length )
[ 32" 0.p. weld to MS line
8. Natural Frequencies in Each Direction (Side/Side, Front/2ack, Vertical)
§/S: > 3z F/B: > 3z y: > 33z
9. a. Functional Description: _Isolate Steam Generators
b. Is the equipment required for [ ] Hot Standdy [ ] Cold Shutdowr
[x] Both
10. Pertinent Reference Design Specifications:

DSP=505-044461-000
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111. 1s Eouipment Available for Inspection in the Plant: [x] Yes [ ] v

IV, Equipment Oualification Method: Test: X

Analysis:

Combination of Test and Analysis:
Atwood & Morrill Co., Inc.
Test and/or Ana]ysis by Brewer Engineering Lab.
(name of Company or Laboratory & Report No..

Y. Nibration Input:

1. Loads considered:1.[ JSeismic only 2.[ JMvdrodynamic only 3.0 JExplosive only

. Seismic + Pipe
4.[ ] Other (Specify) 5.[x] Combination of puorure

6. Method of combining RRS: [ ] Absolute Sum [ ] SRSS [x]

(other, specify)
2. Required Response Spectra attach the graphs): 62 X, 61Y & 62V

3. Required Acceleration in Each Direction: os:

S/S = .274 or .46lp F/B = ,274 or .46lg Vs . 222
VI. If Qualification by Test, then Complete:

[ ] random

1. [ ] Single Frequency [ ] Multi-Frequency: E } sine beat
XJ Static

2. [ ] single Axis [ ] Multi-Axis

3. No. of Qualification Tests: OBE SSE Other N/A

{specify)

4. Frequency Range: n/a

§. TRS enveloping RRS using Multi-Frequency Test [ % Yes (Plot TRS on RRS graphs)
. No
6. Input g-level Test at S/S = 38 F/B = Ig Y= g

7. Laboratory Mounting:
1. [ ] Bolt (No. » Size ) [x] Weld (Length ) [

e —————— -

8. Functional operability verified: [x] Yes [ J¥o [ ] Not Applicable

9. Test Results including modifications made: Satisfactory

10. Other tests performed (such as fragility test, including results): No
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VII. Jf Oualification by Analysis or by the Combination of Test and Analysis, then
Complete: N/A '

| | Descriptién of Test includirg Results:

2. Method of Analysis:
[ ] Static Analysis [ ] Equivalent Static Analysis

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

3. Model Type: [ ] 3D (12 [ 11D
[ ]JFinite Element [ ] Beam [ ] Clesed Form Solution
4. [ ) Computer Codes:

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

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

[ Jother:
{specify)
6. Damping: Basis for the damping used:
7. Support Considerations in the model: |
: 8. Critical Structural Elements:
Governing Load or Seismic Total Stress

A. Identification ~ Location Response Combination Stress Stress Allowat

' Effect Upon Functiona)
B. Max. Deflection Location Operability
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Qualification Summary of Equipment
I. Plant Name: V. C. Summer _7'/739: i
1. Utility: SCE&G ' PWR_ x
. L |
2. NSSS: Westinghouse 3, A/E: GAIl BWR '
I1. Component Name Main Steam Safety Valve XVS<2806A = MS
. 1. Scope: [ ] NSSS . [ ] BoP
2. Model Number: Consolidated Type 3707RA Quantity: |
3. Yendor: Dresser Industrial Valve & Instrument Div.

4. 1If the component is a cabinet or panel, name and model No. of the
devices included:

5. Physical Description a. Appearance' Safety Val.e

b. Dimensions 6" Inlet X 10" Outlet

c. Weight 1400 1bs.

6. Location: Building: West Penetration Room

Elevation: 436"

7. Field Mounting Conditions [ ] Bolt (No. 12 , Sizej3/s") i
[ ] Weld (Length___ ) ;
L1

8. Natural Frequencies in Each Direction (Side/Side, Front/Back, VYertical)

S/S: 37Hz F/B: 37Hz Y: > 75Hz

9. a. Functional Description: Provides overpressure protection to the

main steam and feedwater piping and the secondary side of the

steam generator.

b. 1Is the equipment required for [x] Hot Standby [ ] Cold Shutdowr
[ ] Both

10. Pertinent Reference Design Specifications:

DSP-533-044461-000
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IT11. 1s Eouipment Available for Inspection in the Plant: [x] Yes L[] Ko

IV. Equipment Qualification Method: Test: X

Analysis:

Combinaticn of Test and Analysis:

Test and/or Ana1ysis by Dresser Industries

(name of Company or Laboratory & Report No.)

Y. .Yibration Input:

1.

2.

Loads considered:1.[x]Seismic only 2.[ JHydrodynamic only 3.[ JExplesive only

4.0 ] Other (Specify) 5.[ ] Combination of

6. Method of combining RRS: [ ] Absolute Sum [ J SRSS [ ] w/a
: (other, specify)

Required Response Spectra (attach the graphs): N/A

Required Acceleration in Each Direction:

S/S = F/B = L

VI. If Qualification by Test, then Complete:

[ J random
1. [x] Single Frequency [ ] Multi-Frequency: [ ] sine beat
2. [x] Single Axis [ ] Multi-Axis bt
3. No. of Qualification Tests: OBE SSE Other NA
(specify)

4. Frequency Range: 10, 15, 25iiz
5. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Plot TﬁS on RRS graphs)
6. Input g-level Test at S/S = 68 D;}BNE V= _ 6
7. Laboratory Mounting:

1. [¥]Bolt (No._12 , sizel-'/8) [ ]wWeld (Length_ ) [ ]
8. Functional operability verified: [ JYes [ JNo [ ] Mot Applicable
9. Test Results including modifications made: Satisfactory .
10. Other tests performed (such as fragility test, including results): o
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Qualification Summary of Equipment
| i
I. Plant Name: V. C. Summer Type:
1. Utility: scesc PWR__X
2. Nsss: 3. MEL__ i ' BAR
I11. Component Name { Refueling Water Storage Tank
. 1. Scope: [ ] NSSS : (4 sop
‘ 2. Model Number: N/A Quantity:
3. VYendor: Pittsburgh-Des Moines Steel Co. E
4. 1If the component is a cabinet or panel, name and model No. of the f
devices included:
N/A
5. Physical Description a. Appearance Tank
b. Dimensions ©8 Feet High, 40' Inside Diameter f
c. Wefght 458’ x 10° Pounds water.
6. Location: Building: oOutside on lower roof. Aux. Blds.
Elevation: 413' |
7. Field Mounting Conditions [ x] Bolt (No. 90 , Size 2-1/2") %
| . [ ] Weld (Length___ ) — |
(] ?
8. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical)
S$/S: > 33hz F/B: > 33Hz V: > 33Hz
9. a. Functional Description: _Storage of Refueling water, Spray
cooling water for Post LOCA Safety Injection water supply, Post
LOCA Cooling .
b. 1Is the equipment required for [ ] Hot Standdy [ ] Cold Shutdowr
[X] Both safe Shutdown
10. Pertinent Reference Design Specifications: ASME B&PVC, Section 111,

Subsection NC
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111. 1s Ecuipment Available for Inspection in the Plant: [x] VYes [ ] ke

IV. Equipment Oualification Method: Test:

Analysis: X

Combination of Test and Analysis:

Test and/or Analysis by Pittsburgh-Des Moines Steel Co.
(name of Company or Laboratory & Report No.

Y. *Vibration Input:

1. Lloads considered:1.[ JSeismic only 2.[ JHydrodynamic only 3.[ JExplosive only

4.[ ] Other (Specify) 5.[x] Combination of Static,press & Seismi

6. Method of combining RRS: [ ] Absolute Sum [ ] SRSS [ ]
{other, specity)

2. Required Response Spectra (attach the graphs): 54X, S54v, 54%

3. nequired Acceleration in Each Direction: OBE

S/S = .232 or .268g F/B = .232 or .268g V=_ . lo6g

VI. If Qualification by Test, then Complete: y,a

[ ] random
1. [ ] Single Frequency [ ] Multi-Frequency: E % sine beat
2. [ ] single Axis [ J Multi-Axis
3. No. of Qualification Tests: OBE SSE Other
{specify)

. Frequency Range:

4

5. TRS enveloping RRS using Multi-Frequency Test E % Yes (Plot TRS on RRS graphs
, No

6. Input g-level Test at S/S = F/8 = y=

7

. Laboratory Mounting:
1. [ ] Bolt (No. , Size ) [ ] wWeld (Length R
4. Functional operability verified: [ ] Yes [ J No [ ] Not Applicable

9. Test Results!including modifications made:

10. Other tests performed (such as fragility test, including results):
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18 Aualiddmaeian Ny Amalygis 2= By onag fammimaedan of Taet and inalveis. then
Complaeta: . s S
3 . - s - e A ’;n - e n + —_
1. Deseription of Test including Resulzs: A sine-sweep test was conducted to
determine natural frequencies. Natural frequencies determined were 40.16 Hz
(Transverse) and 50.8014z (Axial) 4
2. Methed of Analysis:
[X] Stasic Analysis [ ] Sgquivalent Static Analysis
( ] Oynamic Amalysis: [ ] Time-distsry
{ ] Respense Spectrum
3, Mocel Type: [ 13D (la 1w
[ 1Finite Slement [ ] Seam [x] Clesed Ferm Sclusic
4. [ J Comouser Codes N/A
3 i 4 ; ‘N/A
Frequency Range and NO. ¢F mcdes Sonsicerec:
[«] Hand Calculasiens
€, Meshod of Comsiniag Oynamic Respenses: [ ] Absolute Sum C ] S3sS nwn/A
JOther: §
(specity)
§. Damping: N/A 3asis for the damping used:
7. Suosere Consigerzsicns in the medel: N/A
8. Crisizal Strmo=ral Ilements:
Governing Lzsad or Seismic Total Seress
Ae ‘Jtomificgeion Looxtion Ressonse Compination Strecs Serass Al ewasnlsz
Motor Support Feet Motor Normal plus Seismic 10469 psi 10711 psi 20291 ps
Suction Nozzle Pump Normal plus Seismic -- 14815 psi 16600 ps
Discharge Ngzzle Pump Normal plus Seismic -- 13700 psi 16600 bs
Effecs Unen Sunceicnal
3. Max, Deflasvian Legzeicn OQnaraniliey
0.0064 in. Motor Rotor No adverse affect on
allowable operability

0.030 in.



Attachment 1

Charging Pump

Sine-sweep frequency search tests demonstrated that the pump, gearbox and
motor assembly was rigid and static analysis was used for seismic qualifi-
cation. The seismic analysis levels were compared with the plant ZPA level
at the appropriate auxiliary building floor level to verify that the
analysis was conservative.

Direction Analysis Level Plant DBE Level
X Horizontal 3.0g 0.29 g
Y Horizontal 3.0g 0.24 g
Vertical 2.0 g 0.19 g



Qualificasicn Summarv of Zcouioment

{. Plant Name: V. C. Summer Nuclear Station Tvoe: -
1. Usilisy: South Carolina Electric & Gas Co. PwWR - - X
2. NSSS:Westinghouse 3., A/E: Gilbert Assoc. 8WR

11. Comeenent Name Residual Heat Removal Pump & Motor -

1. Scope: [x] NSSS ., L1lsger

3. Yender: Ingersoll Rand

L. 1f the cammonent is 2 cabinet or panel, name and model Ne. of the
devices incluced: * N/A

5. Physical Cescripticn a. Appearanc gVertical Single Stage Centrifugal Pump

. Dimensicns 79" high 39" diameter

¢. Weight__8000 lbs.
5. Lecasien: Suildiag:_ Auxiliary Building

Elevaticn: 374' - 0"

7. Field Mounting Conditicns [X] Zelt (Ne._3__, Size 2" )
[ ] Wel¢ (Lengtn )
L1
8. Natura] Frecuencies in Zach Directicon (Siga/Side, Frent/3ack, Yereical)
¢/s: 40.6 Cps £/8. 46.5 Cps y. VA
9. a. Famceicnal Description: Residual Heat Removal

5. 1s =he sguwizment required for [ ] Hot Stancdy [X]

(] Seth

) - .
Py ——— - - - . =
Ser=inant JeTavenc2 JBsicn Specificasion

W Gen. E Spec 678815 Rev. 2




4
111.. ls Ssuizsment ivailinls #or Inssecticn in the 21ane: [X] Yes L1 Ne
1Y, Esuismens Jualificaticn Method: Test: -
Analysis: X
Cembination af Test and Analysis:
Test and/or Analysis By | McDonald Eng1neer1ng Anal. Report # ME-174
Tname or comcany or Lascratdry & <87Crs dG.)
Y. VYibration Incu<:
1. Loads cansicared:1.[ JSeismic only 2. JHyerccynamic enly 3.0 JSxplesive enly

Sa

R

4,L 1 Other

ecify)

Sexsm1c, deadweight, therme 1
n of expansion & nozzle load

-
-iC

£.[ ] Cempina

6.

Mezhed of comdbining RRS:

x1 LIskss (]

_ t'e spesity)
2. Reguires Respcnse Specstra (attach the graghs): ol AttaChme*‘ ]
3. Recuirsd Acselariticn in Zach Directicn: |
2 n
S/S - Lg ;/3 s 25 v - ].5 g
¥I. 1€ Quzlificasien Sv Tess, %hen Comoieza: |This section is not applicable
' g [ ] Famesy——
1« [ ] Single Freguency { ] Mulsie-Freguency: [ 1 sine eat
2.. [ ] single Axis [ ] Mulei-Axis
3. No. of Qualificasion Tests: (82 SSt Qther
&4 % a {specity)
4. Freguency Range
: ™R - T 2 1] - Y aa - - s
€. TRS envelecping RAS using Mulsi-Freguency Test [ ] Yas (Plot TRS cn RRS graghs)
2 v - - - [ ] No
§. Input g-level Tast at S/S = F/8 = Yy =
7. Laboratary Mounting:
r
1. {1801t (Ne. , Size ) [.] Weld (Leng=n 9
8. Functicnal operadility verified: [ ] Yes [ 1 No [ ] Not Agplicazle
8. Test Resuless including modifications made: '




1€ Cuali®ieasien 3v Analvsis or Bv %me Comsinaticn of Test and Anaivsis, then
- i oLyt - et - -

ess including Resulss: N/A

— - —

2. Methed of Analysis:

L )
“—a
m
n
[
-4
<
[
—
W
o
o
o
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o

ot
-
“©
3=
- |
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-
<
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w

[X] Scazic Analysis

Time-His<s
Res'cnse <;ec:

L ]
o~
-
L ]
l<
b= |
[
= |
-d.
O
v
.
<
w
"
L T |
-

3. Model Type: [X] 2D (12 il

(X] Finita Zlement [ ] Beam [ ] Clesed Form Sclusien
4. tx’ C---u‘ ar -‘:351 NASTRAN; ICES-STRUDL

Wile - v -~

Frequency Aznee 2nd No. of medes consicered: 2 Modes; 2 Lowest Frequencies

40.6 cps, 46.5 g

€, Meshod of Comainmiag Swmamic Rgessnsss: DxD fnzsiuse Sum [ D SR3S
{ JOzner: ‘
i r (specity)

§. Damping: NA 3asis for the damping used:
7. Suppors Consizerzticns in the model: 3 Pump Hold Down Bolts
8. LCrigizal Streume=ral flements: See attached summar

Governing Lcad or Seismic Total Stress
Ae lnewsificasion. loes>dan Response Cimpination Strees  Stress Allewan
.l
N Effecs Unon Sunmcsicrnal
3. Max., Deflarion Loereien Qoeranilicy




Attachment 1

Residual Heat Removal Pump

A three dimension finite element analysis demonstrated that the pump motor
assembly was rigid. As a result, static analysis methods were used for
qualification purposes. The seismic qualification level was compared with
the applicable seismic ZPA's for the plant at the pump location.

Direction Analysis Level Plant DBE Level
X Horizontal 2.0 0.21
Y Horizontal . 0.31

Vertical 1.5 0.17



2. SUMMARY OF RESULTS

A summary of the results of the detalled calculations is presented for

both the OBE and SSE loads.

2.1 Normal + SSE + Maximum Nozzle Loads

Pump Held Down Bolts (tensile)
(shear)

Support Bracket Stress
Support Weld Stress

Casing Stress at Support
Cooler Bracket Stress

Cooler Bracket Bolt (tensile)
Supporting Head Channels

Motor Hold Down Bolts (tensile)
(shear)

Pump Flange Bolts (tensile)
Pump Casing Stress
Rotor-Stator Clearance

Motor Bearing (upper)
(lower)

Impeller Contact Stress

Shaft Stress

ACTUAL

22,671 psi
10,969 psi

26,343 psi
20,651 psi
24,059 psi
9,875
3,043
6,164

16,816
5,605

21,518
20,067
,008 in.

1850 1bs.
3265

818 psi

10,534 psi

ALLOWABLE

38,940 psi
17,556 psi

29,160
28,800
48,600
24,960
24,000
24,960

22,838
12,G00

24,1360
29,160
051 in.

G000 1bs.
13200

19,440 psi

18,000




2.2 Normal + OBE + Maximum Nozzle Loads

Pump Hold Down Bolts (tensile)
(shear)

Support Bracket Stress
Support Weld Stress

Casing Stress at Support
Cooler Bracket Stress

Cooler Bracket Bolts (tensile)
Supporting Head Channels

Motor Hold Down Bolts (tensile)
(shear)

Pump Flange Bolts (tensile)
Pump Casing Stress
Rotor-Statcr Clearance

Motor Bearing (upper)
(lower)

Impeller Contact Stress

Shaft Stress

b

ACTUAL

16,477 psi
8,885

20,100
15,808

24,059

6,419
1,522
3,150

8,408
2,802

20,095
18,741
.004 in.

922 1bs.
1868

432 psi

10,228 psi

ALLOWABLE

35,784 psi
14,630

24,300
24,000
48,600
20,800
20,000
20,800

20,000
10,000

20,300
24,300
.051 in.

9,000 1bs
13,900 1ibs.

16,200 psi

15,000 psi

o A——————
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Qualification Summary of Equipment

I. Plant Name: V. C. Summer Nuclear Station sze: ‘
1. Utility: SCE&G : PWR X .
- ﬁsss: Westinghouse 3. A/E: CAl [ BWR !
i
I1I1. Component Name 480 Volt Unit Substation ‘
. 1. Scope: [ ] NSSS _ [.J BoP 1

2. Model Number: N/A Quantity: 6

3. VYendor: Gould-Brown Boveri (ITE)

4. If the component is a cabinet or panel, name and model No. of the
devices included: HPL-C primary switch, tvpe VUG transformer. and

480 volt switchgear with K-line breakers

5. Physical Description a. Appearance Large floor mounted structure

) . Largest Smallest
b. Dimensions_23' L X 5'-8" DX7'-6" H  12' L ¥ 4'=10" 0 X 7"-£" I

c. Weight 15,980 1bs., 6,790 1bs,

6. Locatfon: Building:  IB | 1B | 18 | ‘aB

&
%]
w
——
&~
&~
—

[ ] Bolt (No. , Size )
[x] Weld (Lengthvanes)
L]
h D

7. Field Mounting Conditions

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

S/S: F/B: ¥:

9. a. Functional Description: Transformers electrical power from

7200 Volts to 480 Volts and distributes power to Class IE loads.

b. 1Is the equipment required for [ ] Hot Standby [ ] Cold Shutdown
[J Both

10. Pertinent Reference Design Specifications: SP-552-4461




- 11 - 111 = 1

I1I11. Is Ecuipment Available for Inspection in the Plant: [X] Yes L] N
IV. Equipment Cualification Method: Test: X
Analysis:

Combination of Test and Analysis:

Test and/or Ana]ys{s by Wyle Labj; 437901 and 43827-1

(name of Company or Laboratory & Report Mo.
SCE&G Ref: IMS-92-2836-  (CGSG-16813, 10/18/78)

Y. «Vibraticn Input: IMS-92-3001-1 (CCSG-16807, 10/17/78 and

VI.

1.

CGCSG-16952, 10/31/78)
Loads considered:1.[x]Seismic only 2.[ JHydrodynamic only 3.[ JExplosive only

4.[ ] oOther (Specify) 5.[ ] Combination of

6. Method of combining RRS: [ ] Absolute Sum [ J SRSS [ ]
: {other, specify)

2. Required Response Spectra (attach the graphs): See Figures 56,62,64,72 & 74
3. Required Acceleration in Each Direction: (Max. ZPA for SSE)
S/S = 0.890g F/B = 0.715g y = 0.415g
If Qualification by Test, then Complete:
[ ] random
1. [ ] Single Frequency [X] Multi-Frequency: [ ] sine beat
[X] Combination of multi-
2. [ ] single Axis [x] Multi-Axis freq. & sine beat
See
3. No. of Qualification Tests: OBE attached SSE Other
{specify)
&. Frequancy Range:
5. TRS enveloping RRS using Multi-Frequency Test [x] Yes (Plot TRS on RRS graphs
) Lowest ' [ ] No
6. Input g-level Test at #PA §/S = 2.7g F/B= 2.7g Yy =0.95
for SSE _ T
7. Laboratory Mounting:
1. [ ] Bolt (No. , Size ) [ Weld (Lengthvaried [ ]
8. Functional operability verified: [x] Yes [ ] No [ ] Not Applicable
9. Test Results including modifications made: Satisfactory performance with
no damage or degradation
10. Other tests performed (such as fragility test, including results):

Prior to final qualification test switchgear was tested and found to require the
diagonal stiffeners used in the qualified equipment,
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111, 1Is Ecuipment Available for Inspection in the Plant: [x] VYes T
IV, Equipment Qualification Method: Test: X
Analysis:

Combinaticn of Test and Analysis:

Test and/cr Analysis by Batelle-Columbus; 8856 JS
{name of Company or Laboratory & Report Ne.

SCES&G Ref: 1MS-92-2275-0 (CGCS-17571, 1/3/79 and
Y. -Vibration Input: (UCS=13c0%; 10/8/79)

1. Loads considered:1.[x]Seismic only 2.[ JHydrodynamic only 3.[ JExplosive only

4.0 ] oOther (Specify) 5.[ ] Combination of

6. Method of combining RRS: [ ]‘Absolute‘Sum [ ] SRSS [x]RRSX cross coupling
{other, specify)

2. Required Response Spectra (attach the graphs): Figure 6l

3e ‘Required Acceleration in Each Direction:  (ZPA for SSE)

S/S = 0.477g F/B = 05477g vy = 0.324g

VI. If Qualification by Test, then Complete:

[x] random
1. [ ] Single Frequency [X] Multi-Frequency: E % sine beat

2. [X] single Axis [ J Multi-Axis

3. No. of Qualification Tests: OBE 230sec SSE 20sec  Other Sine sweep
(specify)

4. Frequency Range:

5. TRS enveloping RRS using Multi-Frequency Test [ x] Yes (Plot TRS on RRS graphs’

" ZPA [ 1No
6. Input g-level Test at for S/S = 3.5 F/B = _3.5¢ Y =3.58
SSE
7. Llaboratory Mounting:
Not Not

1. [ ] Bolt (No._fnown  Size Known) [ ] weld (Length ) []

8. Functional operability verified: [:J Yes [ J No [ ] Not Applicable

9. Test Results including modifications made: Operated satisfactorily without

degradation or damage.

10. Other tests performed (such as fragility test, including results):
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Qualification Summary of Equipment

I. Plant Name: |V. C. Summer Nuclear Station Type: !

1. Utility: SCELC B ‘ PWR_ % E

2. NSS§: Westinghousc 3 psp. GAL ‘ BWR ;

II. Component Name Transfer Switches - 7200 Volt |

. 1. Scope: [ ] NSSS . [.J BOP |
2. Model Number: N/A Quantity: 3

3. VYendor: Gould-Brown Boveri (Terac Con*vols, Inc.)

4. If the component is a cabinet or panel, name and mcdel No. of the
devices included: ‘

5. Physical Description a. Appearance_ Multi-bay floor mounted cabinet

b. Dimensions 6'W x 5'D X 7'-6"H

€. HWeight 4800 1bs.
Intermediate Auxiliary Service Water PP House
6. Location: Building:Bldg. Bldg.
Elevation: 436’ 388" 425"
7. Field Mounting Conditions [ ] Bolt (No.  , Size )
. E)% Weld (Length riug)

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

$/5: F/B: Y:

9. a. Functional Description: _Select source of 7200 volt power for

" ' "
swing' pumps.

b. Is the equipment required for [ ] Hot Standby ’[ ] Cold Shutdowr
[(J Both

10. Pertinent Reference Design Specifications: SP-613-4461-00
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IIT1. 1s Eouipment Available for Inspection in the Plant: [x] Yes L] ke

IV. Equipment Qualification Method: Test: X

Analysis:

Combination of Test and Analysis:
Gould Rept. 37-01280-SS
Test and/or Analysis by Wyle iLab. 43972-1
{name of Company or Laboratory & Report No.

Y. «Vibration Input: SCE&G Ref: IMS-92 3298-0 (CGGS-17191, 11/29/78)

1. Loads considered:1.[*]Seismic only 2.[ JHydrodynamic only 3.[ JExplosive only
4.0 ] other (Specify) 5.[ ] Combination of

6. Method of combining RRS: [ ] Absolute Sum [ ] SRSS [ ]

(other, specify)
2. Required Response Spectra (attach the graphs): Figures 52, 62, 72

3. Required Acceleration in Each Direction: (Maximum ZPA for SSE)

S/S = 0.425g F/B = 0.715g Y = O.416g

VI. If Qualification by Test, then Complete:

[x] random
1. [ ] Single Frequency [x] Multi-Frequency: E % sine beat
2. [ ] Single Axis [x] Multi-Axis
; 1 FB/V < SSE
3. No. of Qualification Tests: OBE 5FB/v,5ss/vSSE 1rB/v, Other Sine Sweep
l ss/v . (specify)

4. Frequency Range:

5. TRS enveloping RRS using Multi-Frequency Test [X% Yes (Plot TRS on RRS graphs)
[ JNo

6. Input g-level Test at (zra)S/S = _ 5,45 F/B=_5 .5 V=8

7. Laboratory Mounting:

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

8. Functicnal operability verified: [x] Yes [ I No [ ] Not Applicable

9. Test Results including modifications made: Minor and acceptable Structural

damage; auxiliary contact chatter within acceptable limits.

10. Other tests performed (such as fragility test, irzluding results):
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- 1B %
111 - 4 '

Qualification Summary of Equipment

Virgil C. Summer Nuclear

Plant Name: Station - Unit 1 Type:
1. Utility: SCE&G | PWR X
2. ﬁSSS: Westinghouse 3. AJE: G/C ) BWR

Component Name on a Test Panel

Representative Main Control Board Control Devices Mount:d

1.
2.
3.
4.

5.

10.

Scope: [ ] NSSS ) o] BOP

Model Number: N/A Quantity: ! Test Panel |

VYendor: Reliance Electric Company |

1f the component is a cabinet or panel, name ard model No. of the :
devices included: See Attached List :

Physical Description a. Appearance' See Attached

b. Dimensions See Attached

Ce H81ght See Attached

The Devices are Mounted on the Main Control Board
Location: Building: Located in the Control Building

Elevation: Elevation 463

Field Mounting Conditions [ ] Bolt (No. , Size )
. [ 1 Weld (Length )
[x] Panel Mounting

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

S/S: Unknown F/B: Unknown Y: Unknown

Control Devices are Representative of Main
a. Functional Description: Control Board Mounted Device Required to

Control and Monitor Safety Related Plant auxiliaries and conditions.

b. 1Is the equipment required for [ ] Hot Standby [ 1 Cold Shutdow:
[x] Both

Pertinent Reference Design Specifications: Main Control Board SP568

and Seismic Spec. SP702
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111. 1s Eouipment Available for Inspection in the Plant: [ ] Yes Ix] No

IV. Equipment Qualification Method: Test: Seismic Test

Analysis:

Combination of Test and Analysis:

Test and/or Analysis by Wyle Laboratories Report 43703-1
(name of Company or Laboratory & Report No..

Y. .Vibration Input:

1. Loads considered:1.[X]Seismic only 2.[ JHydrodynamic only 3.[ JExplosive only

4.0 ] oOther (Specify) 5.[ ] Combination of
6. Method of combining RRS: [X] Absolute Sum [ J SRSS [ ]

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

3. Required Acceleration in Each Direction:

S/S = 1.3 g's ZPA F/B = 1.3 g's ZPA V = .48 g's ZPA

Vi. If Qualification by Test, then Complete:

[X] random
1. [ ] Single Frequency (%] Multi-Frequency: E % sine beat
2. [ ] single Axis [X] Multi-Axis
3. No. of Qualification Tests: OBE 5 SSE 3 Other
(specify)

4. Frequency Range: 1.0Hz to 40Hz
5. TRS enveloping RRS using Multi-Frequency Test [ ? Yes (Plot TRS on RRS graphs)

R ' [ 1No 1 g
6. Input g-level Test at S/S = _2.73's zpA F/B = 2.5 ¢'s zpA Y= zra

7. Llaboratory Mounting:

own

1. [ ] Bolt (No. , Size ) [ ] weld (Le$§§§ ) [

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

9. Test Results including modifications made: The capability to withstand

feismic loading without compromise of structure or electrical function was

demonstrated.

10. Other tests performed (such as fragility test, including results):

Not performed
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If Oualification by Analysis or by the Combination of Test and Analysis, then
Cemplete:
L Descriptian of Test including Results:
2. Method of Analysis:
[ ] Static Analysis [ ] Equivalent Static Analysis
[ ] Dynamic Analysis: [ ] Time-History
[ ] Response Spectrum
3. Mode) Type: [ ] 3D [l20 [ J1D
[ JFinite Element [ ] Beam [ ] Closed Form Solution
4. [ J Computer Codes:
Frequency Range and No. of modes considered:
[ ] Hand Calculations |
5. Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
[ Jother: °
{specify)
6. Damping: Basis for the damping used: _
7. Support Considerations in the model:
8. Critical Structural Elements:
Governing Load or Seismic Total Stress
A. Identification - Location Response Combination Stress Stress Allowa!
. Effect Upon Funciional

Max. Deflection Location Operability
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Qualification Summary of Equipment
I. Plant Name: l\'. C. Summer Nuclear Station sze: }
I
1. Utility: SCEG | PWR X 1
- 5 ']SSS: Westinghouse 2. A/L: GAL ; 8WR %
I1. Component Name Reactor Protection UF&UV Trans. and Relay Panels
; 1. Scope: [ ] NSsS , [ £ BopP
2. Model Number: N/& Quantity: ! |
3. VYendor: General Flectric Company |
1
4. If the component is a cabinet or panel, name and model No. of the
devices included: 12NGV13A11A & 12SFF21Al1A relavs
5. Physical Description a. Appeanamce ' 3 bay floor mounted cabinet
b. Dimensions 9'W X 6'-7 1/2'D X 7'-6"H
c. MWeight 9000 1bs.
6. Location: Building: Intermediate Building
Elevation: 436'
7. Field Mounting Conditions [ ] Bolt (No. , Size )
. [x] Weld (Length 4
L] '
8. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical)
S/S: F/B: V:
9. a. Functional Description: Senses voltage and frequency of Reactor
Coolant Pump supply to provide reactor protection system input signals
b. Is the equipment required for [ ] Hot Standby [ ] Cold Shutdowr
Used for reactor trip on under
voltage or under frequency [ ] Both
10. Pertinent Reference Design Specifications: SP-626-4461-00
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111. 1s Ecuipment Available for Inspection in the Plant: [X] Yes [ ] No

IV. " Equipment Qualification Method: Test: X

Analysis:

Combination of Test and Analysis:
General Electric 349-18403

Test and/or Analysis by Wyle Lab. 43105-1
{name of Company or Laboratory & Report ho.

1 . SCE&G Ref: 1MS-94B-92-2857- (CGGS-14800, 3/3/78 and
V. «Yibration Input: C6GS-16952, 10/31/78)

1. Loads considered:1.[x]Seismic only 2.[ JHydrodynamic only 3.[ JExplosive only

4.[ ) Other (Specify) 5.[ ] Combination of

6. Method of combining RRS: [ ] Absolute Sum [ ] SRSS [ )
4 (other, specify)
2. Required Response Spectra (attach the graphs): Figure 62

3. Required Acceleration in Each Direction: (ZPA for SSE)

S/S = 0.715g F/B = 0.425g y = 0.344g

VI. If Qualification by Test, then Complete:

[ ] random
l. [ ] Single Frequency [x] Multi-Frequency: [ ] sine beat
[x] Sine beats Random with
. ; ] Single Axis [X] Multi-Axis Super impos

. No. of Qualification Tests: OBE SSE Other 117 total test run
(specify)

2
3
4. Frequency Range:
5

- TRS enveloping RRT using Multi-Frequency Test [X] Yes (Plot TRS on RRS graphs)
. [ 1Ko
6. Input g-level Test at S/S = _1.7g F/B = _ 3.4g V =1.9%

7. Laboratory Mounting:
1. [;\'] Bolt (No. " Size ) [ ] Weld (Length ) [ ]

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

‘9. Test Results including modifications made:

10. Other tests performed (such as fragility test, including results):
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Qualification Summary of Eoufinment
1. Plant Name: }.’.C. Summer Nuclear Station Dpe:
1. Utility: scrsc | PWR X
2. NSSS:_Westinghouse 3, A/E:_CAl ' BWR
I1I. Component Name Main Control Board
. 1. Scope: [ ] NSSS ) [« BOP
Custom designed equipment x
2. Model Number: without type or model number Quantity: i
!
3. Yendor: Reliance

4.

7.

8.

9.

10.

If the component is a cabinet or panel, name and model No. of the
devices included: _See attac“ed sheet |

) £ - J'L" shaped control board with Bench
Physical Description a. Appearance Board & angled Annunciator

b. Dimensions See attached sheet |

5
€. HWeight See attached sheet 2 l
Location: Building: Control Building

Elevation: 463" -0"

[x] Weld (Length g 01’ 12" Centers

L]

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

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

s/8: % /s v: 19.8

a. Functional Description: Main Control Board for display &

controel of plant conditions

b. Is the equipment required for [ ] Hot Standdby [ ] Cold Shutdowr
(X Both

Pertinent Reference Design Specifications: SPEC-SP568, 5p-702
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IT11. 1s Eouipment Available for Inspection in the Plant: [x] Yes L] N

IV. Equipment Qualification Method: Test:

‘Ana1ysis:

Combination of Test and Analysis: x

Test and/or Analysis by Reliance Electric. Col./Wyle Lab.
{name of Company or Laboratory & Report No.,

Y. «Vibration Input:

1. Loads considered:1.[x]Seismic only 2.[ JHydrodynamic only 3.[ JExplosive only

4.0 ] oOther (Specify) 5.[ 1 Combination of
6. Method of combining RRS: [ ] Absolute Sum [ ] SRSS [X]

(other, specify)
2. Required Response Spectra (attach the graphs): 26X, 26Y, 26V

3. Required Acceleration in Each Direction:

§/S = .328 or .365g F/B = .328 or .365g V= .13g

VI. 1If Qualification by Test, then Complete:

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

. [ 1 Single Axis [¢] Multi-Axis

3. No. of Qualification Tests: OBE 5 SSE ! Other
(specify)

. Frequency Range: 1 - 40 Hz

: [ 1Ko
- Input g-level Test at S/S = F/B = Y=

2

3

4

5. TRS enveloping RRS using Multi-Frequency Test [X] Yes (Plot Tis on RRS graphs!
6

7

. Laboratory Mounting:

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

8. Functional operability verified: [ ] Yes [ ] No [ ] Not Applicable

9. Test Results including modifications made: Satisfactory for the test, but

test was performed for the isolated Section IT only.

10. Other tests performed (such as fragility test, including results):

Model search was performed for the assembly as installed (in-stu)
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If Qualification by Analysis or by the Combination of Test and Analysis, then

Compiete:

1.

3.

6.
7.
8.

\
Description of Test including Results: Model search was performed to

obtain modes and model shapes which are utilized for analysis

Method of Analysis:
[x] Static Analysis [ ] Equivalent Static Analysis

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

Model Type: [X] 3D ) [4] 1D

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

[ J Computer Codes: Stardyne

Frequency Range and No. of modes considered:

[ ] Hand Calculations

tethod of Combining Dynamic Responses: [ ] Absolute Sum [x] SRSS
[ Jother: °
{specify)
Damping: N/A Basis for the damping used:

Support Considerations in the model: Yes

Critical Structura] Elements:

Governing Load or Seismic Total Stress
Identification — Location Response Combination Stress Stress Allowat
Beam Element 21 Gravity + DBE 8.37ksi 45ksi
See 111
Effect Upon Functional
Max. Deflection Location Operability
0.0417" Node 72 Negligible

Sec. 1V
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Qualification Summary of Equipment
I. Plant Name: !V- C. Summer Nuclear Station nge;
|
1. Utility: SCE&G PWR X :
- ﬂsss: Westinghouse 3, A/E: GAI : BW?R ;
j o Component Name H2 Analizer Panels XPN721 A&XPN721 B
. 1. Scope: [ ] NSSS ) [« BOP
2. Mocel Number: KILL Quantity: -

3. VYendor: Comsip, Inc. - Delphi Systems Div.

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

. S 0 *(Vertical panel & control Panel
5. Physical Description a. Appearance nsert)

Vert panel - 30" L X 30" W X 72" H
b. Dimensions Control Panel Insert - 19" W X 17" H X 20" D

> r. YW
c. He19ht Unknown
APN7215A - Auxiliary Bldg.
6. L. ation: Bln]ding: XPN7215B - Fuel Handling Bldg.

XPN7215A - 463'-0"
Elevation: XPN72158 - 463'-Q" |
. |
7. Field Mounting Conditions [ ] Bolt (No. , Size ) |
: [ ] Weld (Length )
(1

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

S/S: F/B: ¥:

9. a. Functional Description: Continuously monitor reactor bldg.

atmosphere for H2 concentration

b. Is the equipment required for [ ] Hot Standdy [ 1 Cold Shutdowr
[ ] Both

10. Pertinent Reference Design Specifications: Post Accident

SP-616-044461-000
SP-702-4461-00

Seismic Qual. Report not received
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111. 1s Ecuipment Available for Inspection in the Plant: [ ] Yes L] No

IV. Equipment Qualification Method: Test:

Analysis:

Combination of Test and Analysis:

Test and/or Analysis by

{name of Company or laboratory & Report No.,

Y. .Yibration Input:

1. Loads considered:1.[ JSeismic only 2.[ JHydrodynamic only 3.0 JExplosive only
4.0 ] Other (Specify) 5.[ ] Combination of

6. Method of combining RRS: [ ] Absolute Sum [ ] SRSS [ ]
: (other, specify)
2. Required Response Spectra (attach the graphs):

3. Required Acceleration in Each Direction:

S/S = F/B = V=

VI. If Qualification by Test, then Complete:

[ ] random
1. [ ] Single Frequency [ J Multi-Frequency: E % sine beat
2. [ ] single Axis [ ] Multi-Axis
3. No. of Qualification Tests: 0BE SSE _Other
(specify)

4. Frequency Range:

5. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Plot TRS on RRS graphs.

. [ %o
. Input g-level Test at S/S = F/B = Y=

. Llaboratory Mounting:

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

8. Functional operability verified: [ ] Yes [ J No [ ] Not Applicable

9. Test Results including modifications made:

10. Other tests performed (such as fragility test, including results):
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If Cualification by Analysis or by the Combination of Test and Analysis, then

.

2.

Complete:

\
Description of Test including Results:

Method of Analysis:
[ ] Stati: Analysis [ ] Equivalent Static Analysis

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

Model Type: [ ] 3D I ] L1

[ ] Finite Element [ ] Beam [ J Closed Form Solution
[ J Computer Codes:

Frequency Range and No. of modes considered:

[ ] Hand Calculations

Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS

[ Jother:
{specify)
Damping: Basis for the damping used:
Support Considerations in the model:
Critical Structura] Elements:
Governing Load or Seismic Total Stress

Identification ~ Location Response Combination Stress Stress Allowab

Effect Upon Functional

Max. Deflection Location Operability
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Qualification Surmmary of Equipment
Virgil C. Summer Nuclear
I. Plant Name: | Station Unit | Type:
1. Utility: SCELC ' PWR X
2. ';lSSS: “estinghouse 3. A/E: G/C : BWR
II. Component Name JRadiation Monitoring Svstem Panel (XCPH200)
* 1. Scope: [ ] NSSS . [x ] BopP
2. Model Number: N/A Quantity: 1
3. Yendor: Nuclear Measurement Corp. ;
4. If the component is a cabinet or panel, name and model No. of the |
devices irlc"uded: Ratemeters CRM-71 - CRM-74 & G:\‘}N.
Beta Annunciator 1221AH, Relays B&B KUPLl4Al5 & KUP14D1S5,
Recorders Westronics MHE and Westinghouse Optimac 17450 Series.
Miscellaneous Switches, "
5. Physical Description a. Appearance Self-standing panel
b. Dimensions Length 110,5", Height 90,68", Deep 30" |
€. Weight 3600 1lbs. (approx.)
6. Location: Building: Control Building
Elevation:  463'-0" :
7. Field Mounting Conditions [ ] Bolt (No. , Size ) 3
. [x] Weld (Length_ " ) ;
L] |
8. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical)
2igs M« F/B: 9z V: None
9. a. Functional Description: Panel containing radiation
monitoring instruments
b. Is the equipment required for [X] Hot Standdy [ ] Cold Shutdown
[ J Both
10. Pertinent Reference Design Specifications:

SP-618-044461-000
SP-702-4461-00
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I11. 1s Eouipment Availabie for Inspection in the Plant: [X] Yes [ ] %o

IV. Equipment Qualification Method: Test: __ Test

Analysis:

Combination of Test and Analysis:

{name of Company or Laboratory & Report No.,

V. «¥ibration Irput:

1. Loads considered:1.[x]Seismic only 2.[ JHydrodynamic only 3.[ JExplosive only

4.7 ] Other (Specify) 5.[ ] Combination of

6. Method of combining RRS: [¥] Absolute Sum [ ] SRSS [ ]

(other, specify)
2. Required Response Spectrz (attazh the graphs): 26X, 26Y & 26V

3. Required Acceleration in Each Direction:
.508 of ZP: 566 of ZP : .262 of ZPA

VI. If Cualification by Test, then Complete:

[x] random
1. [ ] Single Frequency [x] Multi-Frequency: E % sine beat
2. [ 7 single Axis [x] Multi-Axis
3. No. of Qualification Tests: OBE 5 SSE 1 Other
{specify)

4. Frequency Range: 1 to 35Hz )
5. TRS enveloping RRS using Multi-Frequency Test EX% Yes (Plot TRS on RRS graphs'

: ' No 1.1 g
6. Input g-level Test at S/S = _2.3 8 ZPA F/B= 2.5 8 2PA V = ZPA

7. Laboratory Mcunting:
1. [ ] Bolt (No. , Size } [ Weld (Length 2" ) [ ] _
8. Functional operability verified: [x] Yes [ ] No [ ] Kot Applicable

9. Test Results including modifications made: l'he test demonstrated the

functional operability of the instrumentation.

10. Other tests performed (such as fragility test, including results):

None
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1f Cualification by Analysis or by the Combination of Test and Analysis, tnen

].

2.

\
Description of Test including Results:

Method of Analysis:
[ ] Static Analysis [ ] Equivalent Static Analysis

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

Model Type: [ ] 3D [ ]2 [ 1310
[ J Finite Element [ ] Beam [ J Closed Form Solution

[ J Computer Codes:

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

tethod of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS

[ Jother:
(specify)
Damping: Basis for the damping used:
Support Considerations in the model: A
Critical Structura} Elements:
Governing Load or Seismic Total Stress

Identification — Location Response Combination Stress Stress Allowat

Effect Upon Functional

Max. Deflection Location Operability




Qualificasicn Summarwe cf Izufcment
™ ~en Marlaa M . . " -
1. Plant Names V. C. Summer Nuciear StataOEJ Tymas i
1. Uszilisy: South Carolina Electric & Gas Co.. CPWR_- X

& HSSS: 3, A/E:Gilbert Assoc. 2WR

T

11. Ccomoarznt Name Class 1E Pressure & Differential Pressure Transmitters

1. Scape: [x] NssS NE ] 3¢e

Propriartary Information . ¢ »

2. Mocel Numger: To be provided under separate cover Quantity: nany

letter.

3. VYendor: ITT/Barton

4., If the component is a cabinet or sanel, name and nodel Ne. of the
devices incluced: - N/A

L rectangular/cylindrical

. 5. ?Physical Cescripticn 2. Appearance shaped transmitter

jrec=ien (Sica/Side, Front/Ieck, Yereic:

-

<s. N/A — N/A g WA

9. a. FTomc=izsnal De=iption: Measures process conditions

b.. Is =ha scgizmant raquired for [ ] ot Stanezy (] C

NOTE: |Used for a variety (] 3ot
of functions .

18

g e -y - :n::v-n«v-a
- BT wetrigile - PR g -S4

P. 0. # 54-274770

(Rpefined in Table 3.11-0 of FSAR
and must be furnished to the KR

. Note that in this Table the model mumber i :
' U B e Mokl e e mber 1s propriet
NRC under proprietary information agreement by §CE&GP it

{



‘l :‘.

- . . - ) . =1 - ’ e - - % -,-
Is Seuizment Availzdiz for .AsSsciicn wha 2lant ;
-
.
- - - - - v
. - - - -y - ¥ e N : -
Teyiomans Crajificaticn Meticdl 1esss

[ ]

\U»

- Analysis:

Ly

Cembinaticon of Test an

Analysis:

Westinohayse tg 11l S NOC

Test and/er Analysis Sy NS-TMA-2184, 12/21/79,

(name or Cimpany or Las

—a

gratary & gpers Nc.)

- A «% Y e ! 1 - ~ cmmd o am 1vnlnmedy -

Loads considared:l. 1Seismic enly 2.[ JHydrscynamic enly 3.0 J2xzicsive enly
- ’ . - -~ . . -

4.0 1 Other (Spacity) §.( 1 Combinaticn of

N/A

§. Me=hed of comoining RRS: [ ] Absclute Sum ( 1s3sz (1]
A . : (gtner, spesiiy)
Recuired Rssscnsa Sgecara (attach the graghs): (]
. Rezuired Aczaleratisn in Za¢h Jirecticn:
s/s = o F/8 = ye &
1€ Qualificzsicn Sv Tess, %then Ccomsieta:
: {X] random
1. [ ] single Fraguancy [ Mulsi-Freguency: [ ] sine beat
2. [ ] Single Axis [ g Multi-Axis
3. No. of Qualificazicn Teszs: @32 S gsz 12 0tner
(specity)
4, Frequency Range: | - 3912z
€. TRS snvelecping RRS using Multi-Freguency Test [XI Yas (Plot TRS en RRS grashs
{ 1%
§. lapuz s-level Tass at §/S = N/A F/3 = NA y = NA
7. Llaberasary Meunting:
o . . " -
1. [ 7 31t (He. 4 §12e2/18" ) [.1 Weld (Lang=n ) ©)
8. Functicnal csarzhility verified: [X] Yes [ I No [ ] Net Applicazle

Tass Aesults including mecificasicns mace:  Acceptable

Ae .- - . - — - . - A

Sener 2573 serdormes (such as fragility tass, imcluging resuits)
76N-31730

(3 Letter NS-TMA-2184 dated December 21, 1979 to USKRC.
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Plant N

z=n+" [V. C. Summer

Nuclear Station Tysa::

1.
2.

Usilisy: South Carolina Electric & Gas Co.

NSSS: W 3, A/E:Gilbert Assoc. :

Pressure & Differential Pressure Transmitters

o

19-

qefined in T
snd gt h(“

[ ] MsssS L ]30P
Propriatary Information.
- HQC&l ‘(L‘.":E!‘Z IQ hg Q;O‘Jidﬂd under annrntn(‘.ﬂver
letter.
[TT/Barton

Quantisy: Many

« Yendor:

-
Ne. of tae

or panel, name and mccel

'}
w
(4%
(A
[
ur
.l
-
S~ ‘b

o

1 )
devic

rectangular/cylindrical
shaped transmitters

o)

. ol
.’.. AT eal 3.;C3

¢. weight 14 1bs
« Locatien: Euz?:i:;:E]
- . *
:1evatzcn£j
. Fleld Mounting Canditicns X ] FoltXNe. &, Size 5/16"
{ ] Weld (Lz2ngzn )
. MNasurz] Frecusnciss in Zach Directicn (Si¢a/Side, Front/3ack, Yar<icai
SISk A F/3: N/A ¥ N/A _
. a3, TFTaonmce=iznal Descripticn: Measures Process Conditions
B. 1s =2 agwizmemt required ¢sr [ 1 Hot Stancy L 1 Cald Shussswr

N : lse f .G ari
NOTE : Gf_q or.a yariety

iunctio

s - - .
B e may® L ET 3ONT3 aes
. - - e .- - 4 - - - — - -

L}

P.0. # 54-285481

able 3.11-0 of I'SAR. Note that on this Table the model number is proprietary
furnished to the NRC under a proprietary information agreement.

e
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I.

II.

- 10 =

Qualification Sunmary of.tggipment

V. C. Summer Nuclear Station

Plant Name: Type: ’
1. Umit‘y: SCE&G ‘ PWR- - X
2. Nsss; Westinghouse 3 pp, GAL T BWR
Component Name PAM Indicators
1. Scope: [x] NSSS . [ ]BopP
2. Model Number: 1151 - 1152 ) Quantity:
3. VYendor: International Instrument
4. If the component is a cabinet or panel, name and model No. of the
devices included: N/A ) "~
5. Physical Description a. Appearancé' later
b. Dimensions 1later
C. Weight i;tef
6. Location: Building: Control Building
Elevation: 6%
7. F1e1d Mounting Conditions [X] Bolt (No. 1zter Sizelate:)
. [ ] Weld (Length ) —
8. Natural Frequencigs in Each Direction (Side/Side, Froﬁt/Back, Vertic:
S/S: later F/B: later ‘ Y: later
9. a. Functional Description: Display process conditions on main
control board for post accident conditions.
b. Is the equipment required for [ ] Hot Standdy [ ] Cold Shutd
[ ] Both Used for a variety of
functions
10. Pertinent Reference Design Specifications: later







i ————— ———— " — L%

- 312 -

VII. If Oualification by Analysis or by the Combination of Test and Analysis, ther

Complete: _ .

!
1. Description of Test including Results:

8.

Method of Analysis:
[ ] Static Analysis [ ] Equivalent Static Analysis

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

Model Type: [ 1 30 (120 SRS

-

[ ]Finite Element [ ] Beam [ J Closed Form Soluti

[ J Computer Codes:

Frequency Range and No. of modes considered:

[ ] Kand Calculations

Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS

[ Jother:
{specify)
Damping: Basis for the damping used:;
Support Considerations in the model:
Critical Structura} Elements:
Governing Load or Seismic Total Stre

Identification — Location Response Combination Stress tress Allo

Effect Upon Functional
Max. Deflection Location Operability




II.

Oualificazien Summary of Zzoufsmens
51an+ Nama: V. C. Summer MNuclear Station Tune: , -
) o
1. U=ili%y: South Carolina Electric & Gas Co PR - X

Cemoeonent Yame 1450 Ft3 Accurulator Tank

NSSS: W 3, A/E: Gilbert Assoc. 2WR

1.
2.
3.

a.

.
in

o

wall
t3

Scape: [ xJ MSSS _ [ ] z0%

Mocel Numser: - Quantity: 3
Yendors Delta Souc.hern

1# the camsonent is & cabinet or sane}, name and mccel Ne. of ne
devices inciuced: - N/A °

shysica] Jascrizticn 2. Appearance Vertical Tank on Skirt Support
B, JimEnsiInS 138" 0.D. '
152 k (TlOUuEd 54k (empty). Full flooded weignt is
c. weight used in stress ca1CUIat ons for conservatism.
Lacasien: Suiiding: Reactor Building
Elevaticn: 412 ft. ’
F\ Yd Majjmes = P rmAT s am rX' oAl \ 28 -~e2 1/4')8
le‘\‘ CuUne lg .- ‘lncvus - _‘ -Ol- (Jo. » S!--
[ ] Wel¢ (Langzn )
€13
Nasura] Frecusncies in Zach Directien (Sic2/Sice, Frent/3ack, Yertica’
¢/S 20.3 Kz 2%, 20.3 Hz Ve 67. Hz
a, FTonc=icnal JesSipticn: Provides emergency core cooling

De- 18 =ha souipmews TR

D oa-
[ ] 2oth
Suryetaaere secTaranca Yaes~n Lopgridimzadang
- - ——— - - - - - -

E-Spec 679065 Rev. 3

[3 Assumcd based on supplied bolt hold diameter of 2 1/2". Anchor boits
are supplied by A/E. This item should be verified by Gilbert.



"o , -1

L
111.. ls Sauizment Availadias for Inssecticn in the Plant: x] VYes [ 1 Ne
1¥. ZTauisment Oualificasicn Methcd: Tesi: Performed by W (see note)

Vote: Original analysis performed by

Y S ¢ vine Analysis:
vendor. Subscquently, frequency testing 7V i3
was performed on similar accumulator at

Prepared by Delta Southern (see note)

8 il £ Taes . Pee X
Diablo Cany>n site to verify mathematical smbination of Test and Analysis:
modeling techniques. Summary of Results is attached.

Test and/or Analysis dy :
Trame or Company or Laseratiary & <2pors No.)

1. Laads cansicdared:1.[XISaisaic only 2.[ IHydrsdynamic only 3.0 JZxalesive enly
4.0 1 Other (Specify) 5. ] Cembinaticn of
*§. Me=hod of comoiring RRS: [ ] Absclute Sum [ 1 SRsS (]

(etner, specity)
2. Rezuired Resscnse Specira (attach the graphs): Gilbert letter #CGGS-1174

¥Yi. 1f Qualificatien Bv Test, then Ccmoiets:
[ ] randen
1. [ 1 Single Fregusncy (X] Multi-Freguency: E i sine ezt
2. [* Single Axis [ 1 Multi-Axis
3. No. of Qualificasicn Tests: OBE SSE Other (1) low amplitude
{specity)
4, Frequency Range: 10 Hz - 40 Hz

7. Laseratary Meunting: insitu test
1. [ 12012 (Ne. , Size ) [-1weld (Lengw__ ) L1
8. Funciicnal cperznility verified: ([ ] Yes [ 1 No [X] Net Applicazle
8, Tast Results inclucding mocificaticns mage: verification of modeling’ ;

techniques

- -
18 Cther t2s5t3

ow
1
"
(9]
39
(%Y
wy
| 3
n
= |
v
wn
-y
1
“
)
wd

*Absolute sum method was used for original 2-D qualification. For subsequent 3-D

qualification, responses from 3 direction accelerations were combined by the
SRSS 1‘-"““\({.



YI1. 1f Cualificasicn Sv Analvsis or Bv the Cemsination of Test and inaivsis, then
Camplatss . 2 PE
S - - : 2 .." ie . 2 S g | H‘IP accun ito
1. Descrintion of Test including Resules;_Frequency test oa SIS accunulator

concluded that modeling techniques uspd by Westinghouse accurately
134 1 3 5 J

predict equipment dyilamic response.

2. Methed of Analysis:
( ] Static Analysis (%] ZTguivalent Static Analysis
( ] Oynamic Analysis: [ ] Time-Histary
{ ] Response Spectrum
3. Mecel Type: [x] 3D {12 1w
see . . - - - Calires o
Attachment (X] Finita Zlement [ ] Seam [ ] Clesad Ferm Sclutien
.for ) ~ .
clarifyisg (X - Cemputar Codes: WECAN
explanations '
Frequency Range and No. of modes considered: 12
[ d Hand Calculasicns .
: - ’ . g, - - 2~
€. Meshod of Comdiniag Oynamic Resgenses: [X] Absolute Sum [ I SRSS
{ Jo%tner:
i e ispecity) (Consistant wi
§. Démping: 1% ~ 24 2asis for the damping usad:teg. Cuide 1.b. poop FSaRr)
skirt rigidly attached to concrete founda-
7. Suppors Censigerzticns in the medel: tion with anchor bolts
8. Criz<zal Swmee—ral Ilements: skirt support, vessel shell, bolts, base plate
Governing Lead or Seismic Total Stress
A, Jdow=iFica=ign lo—=simm  Responsae Compination  Stress  Stress Allewad’
K Vessel skint at seismic (DBE) not avail. 5.816K 12.20 K
junction with base
plate
Concrete 35% psi 750 psi
) Baseplate 23.1 ksi 28.8 k
» Anchor bolts tensionj 11.0 ksi 27.3 k
shear; 4.7 ksi 14.4 k
. tffecs Uson Funczicnal
3. Vax, Deflactisn | wpetton Qparinilicy

0.045" top of vessel none

L
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I.

I1.

Plant Name: V. C. Summer Nuclear Statior

- 10 - V=2

Qualification Summary of Ecquipment

Type:
1. Utility: ScCE&G ' PWR X |
|
2. HSSS: West inghouse 3. A/E: cAl . EWR i

Component Name piesel Generator Electrical and Air Starting Controls

1.
2.
3.
.

5.

7.

8.

9.

10.

Scope: [ ] NSSS ) [x] BOP
Model Number: N/A Quantity: 2 sets
Vendo'r: _Colt Industries |

If the component is a cabinet or panel, name and model No. of the
devices included: cgen. Neutral Trans. Box, Cont. Relav and Term, Box, _
Ckt. Bkr. Box, Mtr. Str. Box, DC Aux. Fuel Pump Starter, Main Air Valve
Air Start Solenoid Valve, Air Start Distributor, Bearing Cear lInt, Valve,
Main Covernor

Physical Description a. AppearanceSeveral Panels & Misc. Components

b. Dimensions Va:ies

c. Weight Varies

Location: Building: Diesel Generator

Elevation: 436"

Field Mounting Conditions [x) Bolt (No.Varies Sizevarie)
: E 1 Weld (Length )

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

S/S: Not Determined F/B: V:

a. Functional Description: Controls starting and running of Engine

for diesel generator set

b. 1Is the equipment required for [ ] Hot Standdy [ ] Cold Shutdow:
[ Both

Pertinent Reference Design Specifications: SP-546




-1 - V-

"~

11i. is Eouipment Available for Inspection in the Plant: [X] Yes L] ko

IV. Equipment Qualification Method: Test: X

Analysis:

Combination of Test and Analysis:

Test and/or Analysis by Wyle Laboratories, 43501-1 ﬁ
(name of Company or Laboratory & Report No..

Y. .Yibration Input:

1. Loads considered:1.[x]Seismic only 2.[ JHydrodynamic only 3.[ JExplosive only
4.[ ] Other (Specify) 5.[ ] Combination of

6. Method of combining RRS: [ J Absolute Sum [ J SRSS [ ]

{other, specify)
2. Required Response Spectra (attach the graphs): 31, v, v

3. Required Acceleration in Each Direction: (Sst zpa)

S/S= 0.775 g F/B = 0.775 g y = 0.180 g

VI. If OQualification by Test, then Complete:

[X] random
1. [ ] Single Frequency [ X] Multi-Frequency: E % sine beat
2. [ ] Single Axis [ J Multi-Axis
) 5 §/8 1 §/8
3. No. of Qualification Tests: OBE 5 r/B SSE_1 r/B__ Other2 <oBE: 1 <pBE
(specify)

4. Frequency Range:

5. TRS enveloping RRS using Multi-Frequency Test [x% Yes (Plot TRS on RRS graphs
. ' No

6. Input g-level Test at(zra) §/S = 2.1 g F/B= 2.0¢g Y= 0.5¢

7. Laboratory Mounting:

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

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

9. Test Resﬂlts"in'clu'ding modifications made: Components operated properly and

no degredation or damage occurred.

10. Other tests performed (such as fragility test, including results): None




- 12 - | V-2

VII. 1f Qualification by Analysis or by the Combination of Test and Analysis, then

Complete:

A
1. Description of Test including Results:

2. Method of Analysis:
[ ] Static Analysis [ ] Equivalent Static Analysis

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

3. Model Type: [ ] 30 (J2 (Jw

[ JFinite Element [ ] Beam [ JClosed Form Solution
4. [ ) Computer Codes:

Frequency Range and No. of modes considered:

[ ] Hand Calculations

5. Method of Combining Dynamic Responses: E ] Absolute Sum [ ] SRSS |
Jother: =~ -

(specify)
6. Damping: Basis for the damping used:
7. Support Considerations in the model:
8. Critical Structural Elements:
Governing Load or Seismic Total Stressl

A. ldentification - Location Response Combination Stress Stress Allowal

Effect Upon Functional
B. Max. Deflection Location Cperability
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Qualification Summary of Equipment

I. Plant Name: Jv, C. Summer Nuclear Station Type: .
‘ .
1. Utility: SCE&G PWR - X
2. ﬁSSS:Westiqghouse 3. A/E: GAIL 1 i BQR

» J - Control- Inst. Electrical Peuetrations
II. Component Name lggz §§§2f389§32§§10n5°“ o -

7.

9.

10.

— - —

Scope: [ ] NSSS
R31C5004G gkég "01 .
Model Number: Module Type: (Insc. )MlO Quantity: 40

Yendor: D. G. 0'Brien, Inc.

If the component is a cablnet or panel, name and model No. of the
devices included:

N/A

Physical Description a. Appearance' Cylindrical - Modular

b. Dimensions 18" Length, 19" Diameter

C. Weight 265 Lbs.

Location: Building: Reactor Building

Elevation: 473', 469", 441', 425'

Field Mount1ng Conditions [x] Bolt (No. , Size )
E % Weld (Length )

Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertic

S/S: 7.25Hz. F/B: 20. 5HZ. V: 250Z.

a. Functional Description: Allow passage of one or more electrical

circuits through a single opening of the containment piessure
barrier, while maintianing the integrity of the barrier.

b. Is the equipmen’. required for [ ] Hot Standdy [ ] Cold Shutd
[x] Both

Pertinent Reference Design Specifications: GAI Spec. 559,

D.G.0. Report ER-252 App.K, GAI Spec. - 702,




< R

111.  Is Fouipment Available for Inspection in the Plant: [{] Yes [ ] No
IV. Equipment Qualification Method: Te;t: .
L Analysis:
Combination of Test and Analysis: __ X

Action Environmental TestingOCorp.

Test and/or Analysis by Supplemental Report No. 111
name of Company or Laboratory & Report N

V. VYibration Input:

1. Loads considered:1.[x]Seismic only 2.[ JHydrodynamic only 3.[ JExplosive onl:

4.0 1 other (Specify) 5. ] Combination of

6. Method of combining RRS: [ J Absolute Sum [ ] SRSS [ ]

(other, specify)
2. Required Response Spectra (attach the graphs): GAI Spec. 702 Fig. 9x, 9y, 9v

3 Reduired hcceleration in Each Direction: (SSE ~ ZPA) 1.50X08E

S/S = 1.5X.243=,364g F/B = 1.5X.242=,363g Y = 1.5X.220=.330g

VI. jf_bqgljfication by Test, then Complete:

[x] random
1. [ ] Single Frequency [x] Multi-Frequency: E % sine beat
2. [ ] single Axis . [x] Multi-Axis
1Q each
3. No. of Qualification Tests: OBE SSE direction0ther
_ . . {specify)
4. Frequency Range: 0.5 - 55HZ
5. TRS enveloping RRS using Multi-Frequency Test [x] Yes (Plot TRS on RRS graph
. ' ] No
6. Input g-level Test at S/S = F/8 = Y=
7. Laboratory Mounting:

1. [x] Bolt (No. . Size ) [ ] Weld (Length ¥y 13 _
8. Functional operability verified: [x] Yes [ I No [ ] Not Applicable

9. Test Results including modifications made: There was no evidence of mechanical

damage or deterioration of the tested units as a result of the sine or random

Seismic vibration tests performed.
10. Other tests performed (such as fragility test, including results):

N/A

- —— o ——— " - - - e . e - - S S S—— w—— . > —  —— s . - -
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System

(1)

Lquipment
Tag. No.

Description

TABLE 1

Page 1| of 10

SEISMIC QUALIFICATION OF BALANCE OF PLANT

MECHANICAL EQUIPMENT REQUIRED FOR SAFE SHUTDOWN

Safe
Shutdown
Operation

(3) g.i

Method of

smic Qualification Seismic Qualification

Description of
“ Location

Installation
Status

% Completion

XAA-1A,B;
XAA-2A,B

XAH-12A,B

Reactor Building
Cooling Unit (4 Units)

Control Room Normal Supply
Cooling Unit (2 Units)

1. Assembly - analysis

. Damper - analysis

. Fan and hutor -

analysis

. Damper actuator -

type test

Limit switch -
test

Cabinet - analysis

. Dampers - test

Cooling coil -
analysis

. Natural f{cequen-y

Lowest natural Reactor Building

frequency determined Above Elev. 463'-0"

to be 12,75 Hz.
Dynamic multi-axis
analysis, response
spectrum input.

Natural frequency
determined to be
25.32 Hz. Static
multi-axis analysis.

. Natural frequency

determined to be
57.47 Hz. Static
multi-axis analysis.

. Multiple frequency,

multi-axes seismic
test.

Single frequency,
single axis test.

(1 o 35 Hz no
reasonance frequency
determined in test
range).

Control Building
determined to be Elev. 4B82'-0"
31 Hz. Dynamic

multi~axis

analysis.

Multiple frequency,
multi-axis test
(1 to 40 Hz).

Natural frequency
determined to be
31.5 Hz. Static
multi-axis analysis.

100

100



System

(1)

TABLE 1 (Cont'd)

Page 2 ¢i 10

Safe Iastallation
Equipment Shutdow:. (1) Method of Description of (%) Status
Tag. No. Description Operation Seismic Qualification Seismic Qualification Location % Completion
4. Fan -~ analysis 4. Natural frequency
determined. Static
multi-axis analysis.
5. Certificate of con-
formance with 1EEE-
344 furnished by
motor vendor.
Qualification report
on file at vendor's
office for audit.
Vendor considers
qualification report
As proprietary.
XAH-13A,B Relay Room Air Handling a (5) (5) Control Building 100
Unit (2 Units) Elev. 482'-0"
XFN-30A,B Control Room Emergency s Analysis Natural frequency de- Control Building 100
fan (2 Fans) termined to be 61.1 Hz. Elev. 482-0"
Static mutli-axis
analysis.
XFN-39A,B Battery Room Exhaust a Analysis Matural frequency de- Intermediste Bldg. 100
Fan (2 Fans) termined to be 50.8 FHz. Elev, 423'-0"
Static multi-axis
analysis.
XFN-80A,B Service Water Pumphcuse a Analysis Natural frequency de- Service Water Pump- 100
Supply Fan (2 Fans) termined to be 56.8 Hz. house Elev. 441'-0"
Static multi-axis
analysis.
XDP-12A,B; Pneumatic Actuated - Type test Biaxial, multifrequency Auxiliary Building 100
13A,B;18A, Dampers test, response spectrum Elev. 412'-0"
B;19A B;21A, input. Type tesis in- XDP-12 & 13
B;22A,B;23A, cluded damper, actuator Control Building 100
B;24A,B;35A, and limit switches and Elev. 482'-0"
B;39A,B;45; solenoid valves. XDP-18,19,21,22,23,24
72A,B;73A,B; 35,39,45,96,99,100
74A,B;88A,B; 103,106,112,113,
89A,8;96,99A, 129 & 133
B;100A,B;103A, Service Water Pump- 100
B;106;112A,B; house Elev. 441'0"
113A,B;133A,8; XDP-72,73 & 74
126 Intermediate Bldg. 100

Elev. 412'-0" XDP-88
Intermediate Bldg.
Elev. 412'-0" XDP-89




cc

cc

cc

cc

co
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TABLE 1 (Cer'¢) Page 3 of 10
Safe Installation
Equipment Shutdown 1) Method of Description of (s) Status
Tag. No. Description Operatic Seismic Qualification Seismic Qualification Location % Completion
XDP-152,153 Electric Motor Actuated K Type test Multiple frequency, Intermediate Bldg. 100
& 155 Dampers for Battery multi-axis seismic Elev, 412'-0"
Rooms A and B (4 Units) test.
XTK-6A,B Recycle Holdup Tanks d Analysis Static, multi-axis Auxiliary Bldg. Above 100
analysis Elev. 412'-0"
XPP-1A,B,C  Component Cooling a 1. Pump and motor 1. Natural frequency Intermediate Bldg. 100
Water Pump (3 pumps) analyses determined to be Elev. 412'-0"
36.5 Hz. Static
multi-axis analysis.
2, Pump piping - test 2. Single sinusoidal
test frequency,
single axis input.
Natural frequency
is greater than 30 Hz.
XPP-58A,B,C Component Cooling Booster d Analysis Lowest natural frequen- Intermedite Bldg. 100
Pumps cy determined to be Above Elev. 412'-0"
54.1 Hz. Static
multi-axis analysis.
XHE-2A,B Component Cooling Water K Analysis Lowest natural frequen- Intermediate Bldg. 100
Heat Exchanger (2 heat ry determined to be Elev. 412'-0"
exchangers) 31.5 Hz. Statuc
multi-axis analysis.
XTK-3 Component Cooling Water d Analysis Lowest natural frequen- Auxiliary Bldg. 100
Surge Tank cy determined to be Above Elev. 463'-0"
69.6 Hz. Static
multi-axis analysis.
XTK-8 Condensate Storage Tank b Analysis Hydrodynamic frequency Adjacent to Water 100
determined to be 0.252 Treating Building at
Hz. Dynamic mult-axis Grade
analysis (TID-25021).
Response spectrum input.
XTK-12A,B Boric Acid Tank - Analysis Hydrodynamic frequency Auxiliary Building 100

(2 tanks)

determined to be 0.464
Hz. Dvnamic multi-axis
analysis (TID-25021)
Response spectrum input.

Elev. 463'-0"



System
DG

(1)

TABLE 1 (Cont'd)

Safe
Equipment Shutdown 3 Method of
Tag. No. Description Operation Seismic Qualification
XPP-4A . B; Diesel fenerator Fuel 0il a Analysis
XPP-141A,B  Transfer Pump (4 pumps)
XTK-9A,R Diesel Generator Starting a Analysis
c,D Air Skid (2 skids)
XTK-20A,8 Diesel Generator Fuel a Analysis
0il Day Tank (2 tanks)
XTK-53A,B Diesel Generator Fuel A Analysis
0il Storage Tank (2 tanks)
XEG-1A, % Diesel CGenerators and a 1. Diesel engine and
Associated Equipment mechanical equip-
(2 units) ment - analysis
2. Electrical and air
starting controls -
test
XHD-13A,2 T.esel Generator Air Intake a Analysis
c,D Filter Silencer (4 Units)
XNA-7A,R Diesel Generator Exhaust a Analysis

¥ ffler (2 mufflers)

o —— - ————— -

Description of
Seismic Qualification

(5)

Page &4 of 10

Location

Natural frequency
determined to be 486
Hz. Static multi-.axis
analysis.

Lowest skid naiaval
frequency dete:mined
to be 20.7 Hz. Dynanric
multi-axis analysis of
starting air equipment,

Hydrodynamic freqguency
determined to be 1.47
ilz. Dynamic multi-axis
analysis (TID-7024).
Static multi-axis
analysis.

Static multi-axis
analysis.

1. Dyaamic multi-axis
analysis.

2. Multiple frequency,
multi-axis tesiing.

Natural frequency
determined to be 67.1
Hz. Dynanic multi-axis
analysis.

1. Lowest shell natural
frequency determined
to be 30 Hz. Static
multi-axis analysis.

2. Internals lowest
frequency determined
to be 4.4 Hz.
Dynamic multi-axis
analysis.

Diesel <o ator
Bldg. kiev. 427'-0"

Diesel Generator
Bldg. Elev. 436'-0"

Diesel Generator
Bldg. Elev. 436" -0"

Adjacent to Diese!
Generator Building
Below Grade

Diesel Generator
Bldg. Elev. 436'-0"
and 427'-0"

Diesel Generator
Building Elev. 463'-0"

Diesel Generator
Bldg. Elev. 463'-0"

Installation
Status

! Completion
100

100

100

100

100

100




TABLE 1 (Cont'd) Page 5 of 10

Safe Iastallatioan
Shutdo.m Method of Description of (%) Status

Q!grltlon(s) Seismic Qualification Seismic Qualification * Location 2 Completion
Intermediate Building 100

(1) Equipment

Tag. No. Description

EF XPP-8 Turbine Driven Emergency b 1. Pump and Turbine - 1. Natural frequency

EF XPP-21A,B

EF 1FV-3531
1FV-3536
1FV-3541
IFV-3546
IFV-3551
1FV-3556

FH XCR-3

Feedwater Pump

Motor Driven Emergency
Feedwater Pump (2 Pumps)

Control Valve
(6 valves)

Fuel Handling Building
Crane

Reactor Building Crane

analysis

2. Pump and Turbine

piping appur~
tenances - test

1. Puip - analysis

2. Pump piping appur-
tenances - test

Analysis/Test

Analysis

Analysis

determined to be
64.7 Hz. Static
multi-axis analysis.

2. Single sinusoidal
test frequency,
single axis iunput.
Natural frequency
is greater than 30 Hz.

1. Natural frequency
determined to be
47.6 Hz. Static
multi-axis analysis.

2. Single sinusoidal
test frequency,
single axis input,
natural frequency
is greater than 30 Hz.

Static test of unbraced
extended structure
(valve bonnet, actuator,
snubbers and appurten-
ances) resulted in
natural frequency of

20 Hz (x-axis) and 21 Hz
(y-axis). Multifrequency
sweep resulted in cho-
osing 19, 24, 26 and 30
Hz (x-z axis) and 19, 22
and 30 Mz (y-z axis) for
sine beat test. Seismic
test was biaxial. See
also, Note 2.

Dynamic multi-axis
snaiysis.

Dynamic multi-axis
analysis.

Elev. 412'-0"

Intermediate Building
Elev. 412'-0"

Intermediate Building
Elev. 423'-6"

Fuel Handling Bldg.
Top of Crawe Rail
Elev. 494'-6"

Reactor Building,
Top of Crane Rail
Elev. 552'-0"

100

100

100
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TABLE 1 (Cont'd) Page 6 of 10

Safe Installation
(1) Equipment Shutdown Method of Description of (%) Status

System Tag. No. Description gperation(3) Seismic Qualification Seismic Qualification Location % Completion

Fuel Transfer Canal Gates
FH XNF-42 Spent Fuel Pool Gate d Analysis Lowest natural frequen- Fuel Handling Bldg. 100
cy determined to be Below Elev. 4623'-0"
160 Hz. Static
multi-axis analysis.

XNF-43 Cask Loading Pit Gate d

W XvG~1611A, Main Feedwater b 1. Valve and actua- 1. Natural frequency Penetration Access 100
B,C Isolation Valves (3 Valives) tor - analysis determined to be Area Elev. 436'-0"

57.48 Hz. Static
seismic analysis.
Natural frequencies
in horizontal direc-
tions were 22 and 24
Hertz, no resonant
frequencies found
below 33 Hertz in
vertical direction.
Multifrequency and
sine beat tests per-
formed. Sine beat
test performed at

22, 24, and 33 Hz.

2. Actuator-test 2. Multiple frequency,
biaxial seismic test.

HS I1PV-2000 Control Valve (3 Valves) b Analysis/Test Static test of unbal- Intermediate Building 100
1PV-2010 anced extended struc- & Penetration Access
IPV-2020 ture (valve bonnet, Area Elev. 436'-0"

actuator, snubbers and
appurtenances) resulted
in natural frequency of
23 Hz (x-axis) and 21 Hz
(y-axis). Multifrequency
sweep resulted in cho~
osing 23, 27.5 and 29 Hz
(x-z axis) and 21, 25 and
29 Hz (y-z axis) for sine
beat test. Seismic test
wan biaxial. See also,
Note 2.



SF

SF

- -
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Description of
Seismic Qualification

(4)

Static test of unbal-
anced extended struc-
ture {valve bonuet,
actuatos, snubbers and
appurtenances) resulted
in natvral frequency of
26 Hz (x-axis) and 25 Hz
(y-axis). Multifrequency
sweep resulted in cho-
osing 23.5, 26, 29, 33.5
and 40 Nz (x-z axis, and
25,29, 33.5, and 49 Hz
(y-z axis) for sine

beat test. Seismic test
See also

Natural frequency de-
termined to be 58.2 Hz.
Static multi-axis
Static
seismic load test.

Single frequency,
single axis seismic
test. Natural frequency
determined to be 37-38

Lowest natural frequen-
cy determined to be
Static multi-
axis analysis.

Static multi-axis

Lowest natural
frequency determined
Static
multi-axis analysis.

Lowest patural

TABLE 1 (Cont'd)
Safe
Equipment Shutdowa (1) Method of
Tag. No. Description Operation Seismic Qualification
1F-2030 Control Valve b Analysis/Test
was biaxial.
Note 2.
XVM-2801A Main Steam Isolation Valve b Analysis/Test
B,C (3 valves)
analysis,
XVS-2806A Main Steam Safety Valves b Test
through (15 valves)
XVS-2806N
& XVS-2806P
Hz.
XPP-40A,B Reactor Makeup Water d Analysis
Pumps
31 Hz.
XTK-39 Reactor Makeup Water d Analysis
Storage Tank analysis.
XHE-7A,B Spent Fuel Pool d Analysis
Cooling Heat Exchangers
to be 116 Hz.
XPP-32A,B Spent Fuel Cocling d Analysis

Pumps

frequency determined
to be 70.6 Hz. Static
multi-axis analysis.

Page 7 of 10

Location

Intermediate Building
Elev. 412'-0"

Intermediate Building
Elev. 436'-0"

Intermediate Building
Elev. 436'-0"

Auxiliary Buildinog
Above Elev. 374'-0"

Auxiliary Bldg. Above
Elev. 412'-0"

Auxilizry Bldg. Above
Elev. 388'-0"

Auxiliary Bldg. Above
Elev. 412'-0"

Iastallation
Status

% Completion

100

100

100

100

100

100



TABLE 1 (Cont'd)

Description of (4)

Seismic Qualification

-
Hydrodynamic frequency
determined to be 0.275

Hz. Dynamic multi-axis

analysis (TID-25021).

Response spectrum input.

Lowest natural

frequency determined
to be 30 Hz. Statac
multi-axis analysis.

Lowest maturai
frequency determined
to be 56.8 Hz. Static
multi-axis analysis.

Lowest natural
frequency determined
to be greater than
Static multi-
2xis analysis.

Lowest natural
frequency determined
to be 31.7 Hz.
Static multi-axis

Lowest natural

frequency determined
to be 90 Hz. Static
multi-axis analysis.

Natural frequency de-
termined to be 14 Hz.
Dynamic multi-axis
analysis, response
spectrum input.

Safe
(1) Equipment Shutdown 3 Method of
System Tag. No. Description Operation Seismic Qualification
SF XTK-25 Refueling Water Storage Tank a Analysis
SI XSM-5A,B RHR Isolation Valve d Analysis
Containers
SP XPP-38A,B Reactor Bldg. Spray Pumps d Analysis
big XSM-4A,B Containment Spray Isolation d Analysis
Velve Containers
30 H=a.
SP XTK-60 Sodium Hydroxide Storage Tank d Analysis
analysis.
SS XCE-1;2; Nuclear Sampling Heat d Analysis
3A,B,C; Exchangers
4;5;6;7
Sw XPP-39A, Service Water Pump (3 Pumps) a Analysis
B,C
Sw XPP-45A,B Service Water Booster a Analysis

Pump (2 pumps)

Natural frequency
determined to be 36.6
Hz. Static multi-axis
analysis.

Page 8 of 10
Installation
Status
Location % Completion
Auxiliary Building 100
Elev. 412'-0"
Auxiliary Bldg. Above 100
Elev. 397'-0"
Auxiliary Bldg. Above 100
Elev. 374'-0"
Auxiliary Bldg. Above 100
Elev. 397'-0"
Auxiliary Bldg. ALove 106
Elev. 412'-0"
Control Complex 100
Above Elev. 425'-Q0"
Service Water Pump 100
House Elev. 436'-0"
Intermediate Building 100

Elev. &412'-0"



TABLE 1 (Cont'd) Page 9 of 10
Safe Installiation
m Equipment Shutdown ) Method of Description of (&) Status
System Tay. No. Description Operation Seismic Qualifi ation Seismic Qualification Location % Completion
oW XKS-2A,B,C  Service Water System d Analysis Lowest natural Service Water 100
Traveling Water Screens frequency determined Pumphouse Elev.
to be 6.24 Hz. 436'-0"
Dynamic multi-axis
analysis.
VL XAH-4A,B RHR/Spray Pump Roum c (5) (5) Auxiliary Buiiding 100
Cooling Unit (2 units) Flev. 385'-Q"
VL XAH-1A,B; Charging Pump Room Cooling 4 (5) (5) Auxiliary Building 100
XAH-2 Units (3 units) Elev. 400'-0"
VL XAH-11A,B Emergency Feedwater Pump b (5) (5) Intermediate Building 100
Area Cooling Unit Elev, 423'-6"
{2 units)
VL XAH-24A,B Battery Room Air a (5) (5) Tutermediate Building 100
Handling Unit (2 units) Elev. 423'-0"
VL XAH-9A,B Service Water Booster Pump a (5) (5) Intermediate Building 100
Area Cooling Unit (2 upits) Elev. 426'-0"
VL XAH-6, ’ ESF Switchgear Room Cooling K (5) (5) Intermediate Building 100
XAH-8 Unit (2 units) Elev. 451'-0"
VL XAH-19A,B Speed Switch Room Cooling 4 (5) (5) Intermediate Building 100
Unit (2 units) Elev. 451'-0"
vu XPP-48A,B HVAC Chilled Water Pump Kl Analysis Natural frequency Intermediate Building 100
c (3 pumps) determined to be 137 Elev. 412'-0"
Hz. Static multi-axis
analysis.
vu XHX-1A,B, HVAC Mechanical Chillers - Test Multiple frequency, Intermediate Building 100
c (3 chillers) multi-axis test (1 to Elev, 412'-0"

40 iz range).



TABLE 1 (Cont'd) Page 10 of 10

Safe Installation
1 Equipment Shutdown (3) Method of Description of (%) Status
System Tag. No. Description Operation Seismic Qualification Seismic Qualification Location % Completion
‘ Power Actuated Valves a Analysis/Test In general, valves (see At all Seismic Cate- 95
‘ {other than control valves FSAR Table 3.9-8) were gory I buildings, at
snd special valves listed seismically qualified all elevations.
above) by analysis. Natural
frequency was determined
and a static multi-axis
analysis was performed.
Selected valves and/or
prototypes were tested
by a static seismic
load test or by a single
frequency, single axis
seismic test.
NOTES:
1. System: AH - Air Handling {(HVAC) MU - Make-lUp water
BR - Boron Recycle RC - Reactor Coolant
CC - Component Cooling Water RH - Residual Heat Removal
CD - Condensate SF = Spent Fuel Coouling
CS - Chemical and Volume Control SI - Safety Injection
DG - Diesel Generator Services SP - Containment Spray
EF - Emergency Feedwater SS - Sample System
FH - Fuel Handling SW = fervice Water
FW - Feedwater VL - Local Ventilating and Cooling
MS - Maiu Steam VU = Chilled Water

2. Seismic analysis of each type of control valve.

seismically tested.

Prototype of each contrel valve type was

Multiple frequency, multi-axis seismic test.

3. Equipment is required to maintain the plant in the following condition:

a
b
c
d

. Hot stand-by and cold shutdown
. Hot stand-by

. Cold shutdown

. Safety related, but not required for shutdown

4. Types of analysis:

a. Static

either response spectrum or time-history.

| b. Equivalent static (also known as static coefficient analysis)
; c¢. Dynamic (also known as seismic modal analysis) input to analysis can be

‘ S. Qualified by similiarity to XAH-12A,B-AH which was seismically enalyzed/tested.
| XAH-12A,B~AH is the "worst case” for seismic design.
|



Analysis/Test




NOTES:

1.

System: AH -
cc -
D -
cs -
DG
EF
Fw

LI B )

Air Handling (HVAC)
Component Cooling Water
Condensate

Chemical and Volume Control
Diesel Generator Services
Emergency Feedwater
Feedwater

TABLE 2 (Cont'd)

Main Steam

Reactor Coolant

Residual Heat Removal

Spent Fuel Cooling

Safety Injection

Service Water

Local Ventilating and Cooling
Chilled Water

Equipment is required to maintain the plant in the following condition:

ancoe

Hot stand-
Hot stand-
Cold shutdown
Safety related, but not required for shutdown

by and cold shutdown
by

Types of analysis:

a. Static

b. Equivalent

static (also known as static coefficient analysis)
€. Dyvamic (also knowa as seismic modal
either response spectrum or time-hist

analysis) input to analysis can be

Page 2 of 2



Description

Valve Operators
(actuator)

7200 Volt Switchgear

480 Volt Unit
Substations

480/120 Volt Vital System
Transformers

Motor Control Ceaters

Motors for Safety Class
Pumps and Fans

Battery Chargers

Safe Shutdowan
_ Operation (1)

TABLE 3

SEISMIC QUALIFICATION OF BALANCE OF PLANT

SEISMIC CATEGORY 1 INSTURMENTATION, ELECJRICAL EQUIPMENT AND SUPPORTS

Method of
Seismic Qualification

Supplied equipment tested;
type test and analysis

Type test

Type test

Supplied equipment tested

Type test

Analysis

Supplied equipment tested

Description of
Seismic Qualifications

Multifrequency, multi-axis,

test; sine beat test at
reasonant peaks.

Random frequency with
superimposed sine beats;
multi-axis test

Multi-frequency with
superimposed sine beats;
multi-axis test

Random frequency;
multi-axis test

Random frequency;
muilti-axis test

Static acceleration of
rigid structure; sum of
squares combination of
stress

Random frequency; single
axis test

Au seismic designed buildings,

all elevations

Intermediate Building
Elevs. 436'-0", 463'-0"
Service Water Pumphouse
Elevs. 425'-0" and 441'-0"

Auxiliary Building Elev.
463'-0"

Intermediate Building Elevs.

436'-0" and 463'-0"

Service Water Pumphouse Elevs.

425'-0" aund 441'-0"

Control Building
Elev. 436'-0"

Auxiliary Building,

Elevs. 412'-0" and «63'-0"
Intermediate Building
Elevs. 436'-0" and 463'-0"

Service Water Pumphouse Elevs.

425'-0" and 441'-0"

Auxiliary Building Elevs.
374'-0", 385°'-0" 388°'-0",
397'-0", 400'-0" 412'-0",
452'-0", and 475'-0"

Intermediate Building Elevs.

412'-0", 423'-0", 423'-6",

400'-0", 426'-0" and 451'-0"
Fuel Handling Building Elev.

436'-0"

Control Building Elev. 482'-0"

Diesel Generating Building

Elevs. 427'-0", 436'-0" and

447'-3"

Intermediate Building
Elev. 412'-0"

Tage 1 0f S

Iostallation
Status

% Completica

95

100

100

100

100

100

100



nectors

ribution Panels i buildings,

tteries and Battery test of cells;

ks analysis of racks

Transfer

] vol

Transfer .\.5" test and analysis
\ &

(480 volt)
static m axis analysis
Readom frequency; seismic designed

Pressure Transmiitere
nulti-axis test elevations
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TABLE 3 (Cont'd) Page 3 of 5
Installation
Safe Shuldowr y Method of Description of Status
Description Operation 1) Seismic Qualification Seismic Qualificaticns Location % Completion
Transfer Switch for a Analysis and type test Random frequency; Auxiliary Building 100
C Charging Pump of components multiaxis tests of Elev. 388'-0"
Auxiliaries components; natural
frequency and stress
analysis of panel
Level Transmitters 8 Type test Random frequency, All seismic designed buildingi,. 90
multi-axis test all elevations
Flow Transmit ¢ = a Tvpe test Random frequency; All seismic designed buildings, 90
multi-axis test all elevations
Temperature Sensors » Type test Single frequency; single All seismic designed buildings, 90
axis test all elevations
Control Board e Type test Random frequency; Control Building Elev. 463'-0" 100
Switch Modules multi-axis test planned
ESF Loading Sequence a Type test and analysis Random frequency; multi- Control Building Elev. 436'-0" 100
Control Panels axis test
Reactor Protection Umder- d Type test and analysis Random frequency with Intermediate Building Elev. 100
frequency and Voltager superimposed sine beats; 436" -0"
Relay Penels multi-axis test
Main Control loard(‘) a Supplied equipment tested Random frequency; multi- Control Building Elev. 463'-0" 100
and analysis axis test; response
spectrum input to dyuamic
multi-axis analysis; sum of
absolute values . stress
Heating, Ventilating a Supplied equipment tested Random frequency; multi- Control Building Elev. 463'-0" 100
and Air Condi%gsning and analysis axis test; response
Control Paunel spectrum input to dynamic
multi-axis analysi=; sum
of absolute values of
stress
Balance of Plant a Type test Identical to Westinshouse Control Building Elev. 463'-0" 100

Instrument Panels

supplied 7300 saries
process control equipment
cabinets



Description

Control Room Evacuation
Panel

Auxiliary Relay Rack

HVAC Mechanical Water
Chiller Contrcl Panels
and Motors

Radiation Monitoring
Control Panel

Termination Panels

Earthquake
Instrumentation

Hydrogen Analyzer Panels

Local Control, Relay
and Fuse Panels

NOTES:

—_—

Safe Shutdewn

Qgeration(l)

TABLE 3 (Cont'd)

Method of
Seismic Qualification

Type test and analysis

Test and analysis;
component tests

Supplied equipment tested

Type test

Analysis

Type test and analysis

Type test or analysis

Analysis with componeni
type test data

Description of
Seisaic Jualifications

Random frequency multi-
axis test; response
spectrum input to dynamic
multi-axis analysis; sum
of absolute values of
stress

Insitu test of panel for
frequency and response;
analysis for stress;
component multifrequency
and multiaxis tests

Random frequency; multi-
axis test

Random frequency, aultti)
axis tests are planned

Response spectrum input te
dynamic multi-axis analysis;
sum of absolute values of
siress

Random frequencv, multi=-
axis tests are planned;
single sine sweep test
done previously

Random frequency, nult(s)
axis tests are planned

Random frequency multiaxis
tests of components,

natural frequency analysis
and static stress analysis

1. Equipment is required to maintain the plant in the following condition:

a. Hot stand-by and cold shutdown

b. Mot stand-by

Page 4 of 5
Installation
Status
Location % Completion
Intermediate Building 100

Elev. 436'-0"

Control Building Elev. 436'-0"

Intermediate Building
Elev. 412'-0"

Control Building Elev. 463'-0"

Control Building Elev. 448'-Q"
(supported by Elev. 463'-0")

Ceatrol Building Elev. 436'-0"

Penetration Access Area
Elev. &63'-0"
Fuel Handling Building
Elev. 463'-0"

Yarious

100

100

100

100

100

100
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TABLE 3 (Cont'd) Page 5 of §

NOTES (Cont'd):

c. Cold shutdown
d. Safety related, but not required for shutdown

2. Electrical continuity required for safe shutdown but transfer capability not required.
3. Not yet qualified; qualification to be in accordance with methods described in FSAR Section 3.10.

4. The control boards are seismiczlly qualified. Non-nuclear safety class components mounted on the boards are not required to be seismically
qualified but the control boards are so designed that failure of non-nuclear safety class components does not degrade any seismically
qualified components.



Elec Reac
gen Recombiners
Subcooling Monitor Not yet qualif. Control Bu
qualification t

accordance with method

described in Section 3.10

of the FSAR.




TABLE &4 (Cont'd) Page 2 of 2

Installation
Safe Shutdovg Method of Description of Status
Description Operation (¢) Seismic Qualification Seismic Qualifications Location % Completion
Critical System Leak d Test Not yet qualified; Contiol Building Elev. 463'-0" 100
Monitoring System qualification to be in
accordance with methods
described in Section 3.10
of the FSAR.
NOTES:

1. Not yet completed.
2. Equipment is required to maintain the plant in the following condition:

Hot stand-by and cold shutdown

Hot stand-by

Cold shutdown

Safety related, but not required for shutdown

anowe
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2.3 REVIEW OF ANALYSIS

YES NO COMMENT
2.3.8 DYNAMIC ANALYSIS

l. Were the pipe supports and restraints
modeled properly?

2. Is application of the response spectrum
curves utilized considered appropriate?

3. Were the spectral curves input properly?

4. Have all modes up to where the spectral
acceleration flattens out to a base level
been included in the response calculations?

5. Does selection of the master node degress
of freedom ensure adequate representation
of dynamic behavior?

6. Are the master nodes input properly?

7. Are the values specified as additional masses
representative of the weight of the component
to which they apply?

8. Is a seismic anchor movement (S.A.M.)
analysis require?

9. Does the S.A.M. analysis method utilized
conform to an acceptable practice?

10. Are the displacements for the S.A.M. analysis
correctly selected and input?

l11. Is an analysis for occasional loads other
than earthquake and S.A.M. required?

12, Were the calculated unbalanced loadings
associated with 2.3.8.11 determined by an
appropriate method? ’

13. Is the analysis identified by 2.3.8.11
performed properly?

2,3.9 OUTPUT

l. Is the appropriate scaling factor chosen
for conversion of OBE to SSE values?

2. Are pipe stresses within the allowables
(see 2.7)?

3. ‘therethe overlapping modeling technique
is applied, are the governing stresses for
comparison against the allowables
appropriately identified?

4. Are pipe displacements reasonable?

5. Are nozzle loads within the allowables
(see 2.10)?

6. Are valve accelerations within the
allowables (see 2.8)?

7. Are penetration loadings within the
allowables (see 2.9)?

8. Are flange stresses within the allowables?
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V. C. SUMMER NUCLEAR STATION
PROJECT PROCEDURE
FOR
THE DESICN OF ELECTRICAL AND INSTRUMENTATION EQUIPMENT
BASIS AND ATTACHMENTS

Definitions:
a. Base: The intermediate framework between the electrical equipment
and the building structure.

b. Attachment: The method of attaching the electrical equipment to the
base.

For each piece of safety related equipment the Electrical, or Instrumen-

tation and Control Department provides the following information to the

Structural Department:

a. Test or analysis data, where available, including the following:

1. Details of anchorage used for attachment during testing or
loads calculated by analysis, including bolt size and strength,
if applicable.

2. Natural frequency

3. Equipment damping

b. Equipmént data as follows:

1. Weight

2. Center of gravity if documented, or suggested assumption for
center of gravity

3. Vendor drawings numbers

€. A conceptual base and attachment design, including the following:
1. Exact location, including building and elevation
2., Conceptual base detail

3. Conceptual attachment detail






V. C. SUMMER NUCLEAR STATION

PROJECT CRITERIA
FOR
DESIGN OF ELECTRICAL AND TNSTRUMENTATION EQUIPMENT
BASES AND ATTACHMENTS

DEFINITIONS

1. Base: The intermediate framework between the Electrical Equipment and the
building structure.

2. Attachment: The method of attaching the Electrical Equipment to the base.

SAFETY RELATED EQUIPMENT

Criteria for the design of equipment bases:

1. The base shall have adequate strength in accordance with applicable

structural codes and standards.

2. The base shall be rigid with respect to the natural resonant frequency

of the building.

Criteria for the design of equipment attachments:
1. Equipment qualified by test:

a. The attachment shall be of the same type, size and strength as used
during qualification testing.

b. Alternatively, the attachments shall be in the same place and shall
have equivalent or greater rigidity and strength as the attachment
used during qualification testing.

&5 Alternately, the attachment shall be as close as possible to the
location of the attachments used during test and shall have an
equivalent or preater rigidity and strength as the attachment used
during the qualification testing. The equipment base shall be checked
to cnsure that with the revised attachment location that the

effective stiffuess has not been decreased.
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pare 103120
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Reference Details:
Yercor Uwg. IMS -37-027-4
Elec. Plan Dwg. E-20l -194 S
glzc. Det. Dwyg. E-201-185 Sh.i Dat. G
truet. Detf, Dwg. g-513-121

Unit wt. t 1650 # Approx. (From Vendor Dng.)

Tes? Data Comnection :
(seismic evaluation of eguipment - test repor:)

Phyzical Diminsions of Cabirel: (2rom Vendor ;wg.)

1 29.000" 26.0C0"
| l
A _'_l_.E_IL| 1 -
\
L
,/——Assumed G- |
* . L
o . R e —
ok ? ; |
& I
L | | 3
; (N
! ! S
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ENGINEERS AND CONSULTANTS PROJECT NAME T T ] v
READING, PA. SCELG Vv.C.S5ummer 4| | 04°445(1-060 |Zo75
SUBJECT

Elze. Zquip. Support & Anchoreyz-battery Charger 300 Amp.

Oﬂ|3INATOR
A.C.2L2rmen

XBClA, xBCl&, XBCIA-IB Int. Blza. Pl. El 420"

Testing data of cabinet base connection is net suf-
ficiently clear fo ossume strength of bolts ussd

in test.  Therefore ¢ Strength analysis shail de-
termine capacity of aftachment reguired. Cazine!
is inplaced using plug welds in holes provided
thrvo base of unit and stitch welds along eazz edge.

S2ismic Investigation:

Anchorsge criteria assumes zguipment resoncrce
tuned vath that o+ ’cvi/d}ng and a 5% critical
equipment damping factor af peak response.
From the rzspons2 Spectrum envzlogz for ©BE,
Intermeciate Building of 2l. 4i2-0", the folloriny
occelerations are read from figures 6l.

)
/

X -guaka P 0.3dq ( east-wesl)
Y-guakZ : 2.20gq ! rorth -200th )
Y- C}uckz. : 0-539 (af Lo gamma scchf‘,g $ccfor)

The above Stismic data is Taken from Specifica
tion " Sasmic Analysis , Testing end Documenta
tion = Y.C. Summer Nueclear Station -Unitl
5P-702 -4461-00  May 11, 1972".  Figures &l
refer to Response Spectrum envelope For OBE ,
Intermediate Building Elevation 4i2.0" .

.

Desian of Cabinent Base Connection
Oesign deteil "G” on Dwg. E-201-185 indicates cco. bo
IS connected fo infermedialz support mamoper thry
in basz by plug welds and by stiteh Fillef welds
eas¢ ¢dge. To prove connection copacity, howevar, o
welds erz computzd on the folloming geae.

DATE '0'3' ’80

VERIFIER .

oate // J/'/4
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3.f8
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Slee. Equip. Support & Ancnorese - Battery Charger 3004myg

oflGlNAIOR

p-;.fl&‘n).’ﬂfl

XBCIA ., XBr1B, XBCIA-1&  Int. Bldg- Fl. El. 412"-0"

Design of Cao. Basz Connection

oate 19-31-39

VERIF|ER/‘\

OATE

Least dewn Iocdmc) verf. v

1650 - (1650 x 0.839) =
acezltration. (per hofa)

d holes ac'rm7

: Mo ‘
Conservatively @ssume N-S and E-Wacceleration

T ——
~

Canclvsion t Trz €abirz® conmet en 15 sl '

- -
HIS™eorody Q3

S ey
4 ‘ -~ e
Max. combined Tzrce = 3502% 4 jlz0" - 50% = 4582 * .4
Crer rnoie) luplift)  (shear) (down) less then
cacenity
: r~r v ’
Conservatively assume Onl\{ plug weld effzctive: of weld
o - "
Cagaci™y o° Plun weld Par Hole Fole D= 0.562"
L) f \ @ z - P - 02 o=
Ar?a af Weld= D" x 0.1854= 0.562 x0.834: 0.2281 |sg.1n J
! cPpre ’ - Y R . 1 ’ 154 Ta v3.2.4]
Allovig sle stress tlazs £ 7o 212¢Trocts=21000p% - :%3“5 ,!
Sops -
u‘r{.n

ath of wzla per hole = 21,000 x 0.243] = 5210
v i

s ENS * |
Because of orientation oF caos. Rioriz Foree: 1850" 22r hole) 3
assume max. horiz, accel in 27" °“% ) y  44€”
volt spacing direction: T -@_L— t_@_Z.
Horiz. Force /holels 1650%x2729 = #1850 3T Leq. By '
27" spac. diregt) Tholes gcting per side T ;:-f
g 2L 38
Horiz. Force / holels= 1650‘K0.54‘3=M6’ ? ‘
20" spac. direct ) 2holes acting perside Lo . S N PR—
o 2313¢ 624* | o | -
X Uphﬂ‘ Forzl = 185042 ¢ 44bx42 = 3502’ ,27_'9.,.,. ‘,__-20_3_,‘
(per hole) 27 £
——— =
3030 89
Max. shear horiz. acceleration = 1650 x 2.209 + 1650 x |0.544 = 1130%
(ger ho/e) 4 holes ccf‘:nq
—— R
1257

6O dewn 1

roSimuareu

PNy o090 YW,
/’/-—'—/:'O

ly ’

* a—

' .
.-
ba-..’.‘

ComaTry

3002
ONITI A

.',.0
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SUBJECT GRIGINATOR
Elec. Eguip. Sypport d‘ ACCHOI'Q)Z'EGTTK!‘Y Cremer 300 Amp. |2 Srde i
cave 10-2(- 30
XECIA, XBCIB, XBCIA-1B Int. Blca.Fl. &l 2i12.0" VERIFIER , )
Desian of Infermediate Supgpor? 55-—"—1_""-«'7 Max dn. Lre DA—YE@J
—— — 12 | Qc+s.
[?l b——o’
¢ Nofe : Non-‘uppon‘m t's of | : T |lca0. base
d WC.'V.-\ ‘ [ . r
frame welded h embedde \ 202, Toree
PIS: (%ec maxt paz) ¢ 5x 3X2 Spens ——df| lo 21"cC
o ’rr,rm? i's ,~ Floor El. 42"
- QQU,rL Zr‘c; AA baxgxz
restrqined @Qainst rofar,
ained @qainst rotfation | 30" bito ok
* Down Forcz eng Dirzetional Honz Shear force "
comiie ta produce max. twisting mom in 3
Supperting ¢ . Howerzr, mcqr forcz aution v
IS S0 rear the snzfr- Centzr of the cngle <
“ S
that "N{ pang r‘] s,ress will ez exemiricd %
in The norizoniael” direction §
5647% loso + 76 .
Twicting Mom ( 16507 x2.209 x 42" + (1650 +1650x.389) | x| L5 "= 12035
(Max Dn force) - , ”7‘ 2 J
Jigeaes: 218(88) (22073 4
i 3
Torsiona| Shear = Tt = 12035 ""x 0.£0 = 13082 ps.. at each end
(st. Verent) J 0.23 x2
L %reachend.) b o
, TR tominag Sracere
E’nq «h:ecr zrfss-. 1650 "12799 = 605 piu 13687 spt (oK)
-r 5 . ) ) - ¢
(from horit. force)  4x Jx 0.5 le35 than| 14 500p=¢
* area of one leg of ¢ (0.40 fu)
, , . , Qx
Horiz emdmg Stress= 1650™ x 2.209 x 36" x| _ = 7533 ps¢ <|2ssthan. |32
2 1.07 22000 ps4, &
8 L s L
-8 (0.60 ‘Y) Y
. Bandmg Stress oczurs at center span =
¢ Cammr.,g Shaar strass occurs ot 2nd of e 2R r -
¢ Combined Sniar stress = (3 08%2 + 6052 (3637 ps¢, € 145p0psa (0. .’L?—u -
¢ Gnclugion : The 1nt. supporf i3 .Scf'::.—’ccr'or:f as Zonatruetid
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il Al e 9 7 e Do
P:’On *Q'ff’?dfa.z vUPFOr{. :&%
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T\T_ao' l {3 3x3Ix§
LA 1 ' ! / / 4/ 3-8
: ‘I‘ ‘1; =.'$= ! _ /».io4-/:"-0"
;i | r —
N " f v “eme. ple
- | § i Sze, I-1
Zmb. PI' ".: | l‘r‘ me ?‘0 chONlng m’n we !d
Plan Typ. Int Suggort condition *or gjny frami.
All $rame ¢35 3x3x 2"
Checking weid Capacity!
¢ Assume only wv’ds to embeddzd pl. at end of fremse
active aga uphitt,
* Although aII wa’d5 resisT sheer, assume end weios only)
ective’ against shoar
* Weox. Combired ret vplift and shear on one 4"x3"|lon
Fillet weld = 4537 # (refor 4o cale. F9. 3 (ek)lesp than ——
Allowgole werkir 7 strength 0F 4'x3" lorg Cillet weld |:
Ciass E72 tleetrodes @ 21000 psi -AISC Taple 1.5.2.1°| 1457)

025 X.707 X2/ €0 psi x 3"lory = 11135 * copacity o

—— o
— .

Treredore. , frame aftechment fo plate embad maent

'
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weld =i
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TAG #

PT402
PT403
PT455
PT456
PT457
PT446
PT4465
PT447
LT459
LT460
LT461
FT474
LT474
FT475
LT475
LT476
LT&77
FT484
LT484
FT485
LT485
1LT486
LT487
FT494
LT494
FT495
LT495
LT496
LT497

FT414
FT4143
FT415
FT416
FT424
FT425
FT426
FT434
FT435
FT436
FT476
FT4765
FT477
FT486
FT487
FT496
FT497
PT950

Barton Lot
n "
" "
" "
" "
Barton Lot
" "
" "

Barton Lot
"n "

MODEL # (*)

#2

#3

2

Barton Lot#3

" "
" "
" "

REPORT NO.

et el el e o e I e S S S S SR S R S N S S TIPS Y

RN NN NN NN NN

LOCATION

Reactor Bldg. Floor EL 412'-0"
Reactor Bldg. Floor EL-412'-0"
Reactor Bldg. Floor EL-436'-0"
Reactor Bldg. Floor EL-436'-0"
Reactor Bldg. Floor EL-436'-0"
Turbine Bldg. Floor EL-436'-0"

Turbine Bldg. Floor EL-436"'-0"
Reactor Bldg. Floor EL-436'-0"
Reactor Bldg. Floor EL-436'-Q"
Reactor Bldg. Floor EL-436"-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-436'-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-463'--0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-436'-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-463'-0"
Reactor Bldg. Floor EL-436'-0"

Reactor Bldg. Floor EL-412'-0"

Reactor Bldg. Floor EL-412'-Q"
Reactor Bldg. Floor EL-412'-0"
Reactor Bldg. Floor EL-412'-0"
Reactor Bldg. Floor EL-412'-0"
Reactor Bldg. Floor EL-412'-0"
Reactor Bldg. Flror EL-412'-0"
Reactor Bldg. Floor EL-412'-0"
Reactor Bldg. Floor EL-412'-0Q"
Auxiliary Bldg. Floor EL-436"'-0"

Auxiliary Bldg. Floor EL-436"'-0"
Intermediate Bldg. Floor EL-436'-0"
Intermediate Bldg. Floor EL-436'-0"
Intermediate Bldg. Floor EL-436'-0"
Intermediate Bldg. Floor EL-436'-0"
Auxiliary Bldg. Floor EL-463'-0"



TAG #
PT9505
PT951
PT952
PT953
LT1310
LT1311
LT1320
LT1321
LT1322

*Westinghouse Proprietary Information

1'
2‘

MODEL # (*)

Barton Lot #3

L1
"
"
n
"
"
n

REPORTS

NS-TMA-2184
WCAP-8687

"

REPORT NO.

RN

LOCATION

Fuel Handling Bldg. Floor EL-463'-0"
Fuel Handling Bldg. Floor EL-436'-0"
Intermediate Bldg. Floor EL-436'-0"
Fuel Handling Bldg. Floor EL-412'-0"
Fuel Handling Bldg. Floor EL-412'-0"
Diesel Gen. Bldg. Floor EL-427'-0"
Diesel Gen. Bldg. Floor EL-427'-0"
Diesel Gen. Bldg. Floor EL-427'-0"



