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Southern California Edison Company

P.O BOX 800
2244 WALNUT GROVE AVENUE
ROSEMEAD. CALIFORNIA 91770

K.P. BASKIN April 6, 1981

MANAGER OF NUCLEAR ENGINEERING,
SAFETY, AND LICENSING

Director, Office of Nuclear Reactor Regulation
Attention: Mr. Frank Miraglia, Branch Chief
Licensing Branch No. 3
U. S. Nuclear Regulatory Commission
.-dashington, D.C., . 205585 .

Gentlemen:
Subject: Docket Nos. 50-361 and 50-362

San Onofre Nuclear Generating Station
Units 2 and 3

Enclosed are sixty-three (63) copies of responses to additional NRC
Equipment Qualification Branch questions concerning the seismic.qualification
of equipment. These responses provide additional information requested by the
seismic qualification review team during telephone conversations with SCE and
SCE consultants on March 19 and 25, 1981, The remaining information requested

will be provided by April 17, 1981.

If you have any questions or . comments concerning this information,

please contact me.

Very truly yours,

V)2 Skl

Enclosures

8104090p768 A
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‘ Response to Questions Raised by NRC in Summary of SQRT Plant Site Review
1. Piping Tunnel Item 2 - 2HV-4714 Control Valve .(BOP 19)
a. Question:

Provide justificafion for omission of nozzle loads in seismic
qualification of Fisher Valve 2HV-4714 (BOP 19).

Response:

As noted in the FSAR, Table 3.9-17, note e.: '"Valve nozzle
(piping load) stress analysis is not required when both the
following conditions are satisfied by calculation: the section
modulus and metal area . . . at the valve body crotch . . . is at
least 10 percent greater than the section modulus and metal area
of the piping connected (or joined) to the valve body inlet and
outlet nozzles; and (2) the allowable stress S for the valve body
material is equal or greater than the allowable stress S of
connected piping material." :

The above conditions have been met for.the subject valve.

b. Provide discussion of method used to establish RRS for in-line
piping components and how the criteria is verified in the piping

‘ ’ analysis.
Response:
The procurement specification for BOP in-line_components provided

two alternatives for establishing the required seismic qualifica-
tion level:

1. When the vendor could demonstrate that the lowest natural
frequency of the in-line component is greater than 33 Hz.
The in-line component was qualified by an equivalent static
analysis using either:

a. The maximum acceleration taken from the applicable.
0.5 percent damping floor response spectra curve for
frequencies greater than 7.2 Hz or,

b. A maximum acceleration of 5.0 gs when the building
elevation of the in-line component was not known. -

2.. When the vendor could not demonstrate that the lowest natural
frequency of the in-line component was greater than 33 Hz,
the in-line component was qualified by test. The qualifica-
tion procedure ensured that either:

a. The TRS enveloped the applicable RRS at all frequencies

‘III’ . I
' ~ b. A minimum aéceleration of 5 gs was obtained at all
frequencies.




Response to Additional NRC SQRT Audit Questioms
1. Main Control Panel (BOP 7)
Question:

What specifications or requirements were used to determine allowable stresses .
for the cabinet members? Compare the stresses in the members analyzed to
the allowables. ’

Response:

The design and fabrication of cabinet members of the main control panel are
in compliance with the AISC specification for the Design, Fabrication and
Erection of Structural Steel for Buildings. Allowable stresses for the DBE
design condition must be less than 90 percent of the specified minimum

yield of the material. Detailed calculations of member stresses are provided
in Section 4 of the seismic qualification report, Wyle Report No. 5449B-2
which was selected by the Audit team for further review.




2.

Shutdown Heat Exchanger (NSSS 26)

a.

Question:

Is the heat exchanger an ASME coded vessel? If not, what standard
‘was it designed to?

Response:
Sec. III (Shell Class 3 - Tube Class 2) TEMA Class "R."

Question:

Is the mass of the shutdown heat exchanger internals and fluid
included in the computer model?

Response:

Yes, the mass of the shutdown heat exchanger internals and fluid
are included in the computer model.

Question:

Provide justification for not evaluating the internal components
of the SDHX in the seismic qualification report. Revise the SQRT
form to show the correct load combinations as described in tle
qualification report. '

Response:

Seismic forces on the heat exchanger internals are negligible
compared to design hydrostatic and hydraulic forces. Specifically,
the loads and resultant stresses on the tubesheet due to seismic
acceleration of the tube bundle and water are less than 5% of the
design loads and stresses. The maximum seismic tube stress is

due to out-of-plane bending of the "U" bends which results in a
primary membrane plus bending stress of less than 15% of the
design allowable of 1.5 S. '

Revision 1 of NSSS 26 SQRT form provides the correct loading
combinations as described in the NUS qualification reports for
the Shutdown Heat Exchanger.




I.

II1.

Plant Name:

1'

2.

NSSSZG S-CE-6326
Revision 1 ,
Hovember 11, 1980

Qualification Summary of Equipment

San Onofre Units 2&3

Type:
Utility: Southern California Edison Company PWR X
NSSS: CE 3. A/E: Bechtel BWR

Component Name: Shutdown Heat Exchanger

1. Scope: [X] NSSS [ ] BOP
2. Model Number. DWG CE 16644, 16645 Quantity: 4
3. Vendor: EFCO
. 4. I1f the component is a cabinet or panel, name ‘and model No of the
devices included: N/A .
S. Physical Description a. Appearance Vertzcal HX, exterior
painted carbon steel ‘
b. Dimensions 30'1" long x 56" max OD, 32 3/4" tube nozzlesL7,
36" shell nozzles
c. Weight Dry 42,000 lbs; Operating 61,000 1lbs
_6. Location: Building: Safety Equipment Building
h ‘Elevation: 15 ft. elev.
7.  Field Mounting Conditions [X] Bolt (No. 16 _ , Size_11/4" 9 )
[ ] Weld (Leagth )
[X] Seismic Lugs
8. Natural Frequencies in Each Direction (Side/Side, Front/Baék, Vertical):
S/S:_ >33 Hz F/B: >33 Hz
Vi~ >33 Hz
9. a. TFunctional Description: cool reactor coolant, cool
ECCS sump water '
b. Is the equipment required for [ ] Hot Standby [X] Cold Shutdown
[ ] Both
10. Peftinent Reference Design Specifications: CE Specification

SRR A NI

No.

"1370-PE-301, Revision 03




o ' NSSS26

111. Is Equipment Available for Inspection in the Plant: [X] Yes . (] No

Iv. Equipment Qualification Method: Test:

Analysis: X

Combination of Test and Analysis:

Test and/or Analysis by__NUS Corp. TR-75-74 Report No. 1514 Rev. 1
(Name of Company or Laboratory & Report No.)

. Y. Vibration Ioput:

1. Loads considered: 1. [ ] Seismic only 2. [ ]’Hydrodynaﬁic only
3. [ ] Explosive only 4. [ ] Other (Speéify)
5. (X} Coﬁbination of Seismic, Noiz]e Loads, Hvdrodynamic,Dead Weight !
6. Method of combining RRS: [x] Absolute Sum [ ] SRSS
L (Other, Specify)
2. Required Response Spectra (attach the graphs): _NA
3. Required Acceleration in Each Direct}on:
| Horiz=DBE ¥ 1.2y Vv =_ DEE T 1.1
vi. 1If Qgélification by Test, then Complete: NA
; , { ] random
1. { ] Single Frequency [ ] Multi-Frequency: [ ] sine beat
o [] )
2. [ ) Single Axis _ [ ] Multi-Axis
3. No. of Qu2lification Tests: OBE - SSE
Other
(Specify)
4. Frequency Range: : m—

5. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (plot TRS on RRS graphs)
: {1DXo h

LA LN




e e 3 _ NSSS26

‘ 6. Input g-level Test at:
' s/s ,

F/B
v

7. LlLasboratory Mounting:

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

8. TFunctionmal operability‘verified: [ ) Yes [ ] No [ ] Not Applicable

9. Test Results including modifications made:

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

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

Complete:

1. Description of Test including Results:__ NA

2. Method of Apalysis:

' [X] Static Analysis * [ ] Equivalent Static Analysis
. [ ) Dynamic Analysis [ ] Time-History :
- ‘ [ ] Response Spectrum
3. Model Type: [X]) 3D** [12p . []W
| [ ] Finite Element ([X] Beam [ ] Closed Form Solution

** For Natural Frequency Determination

4. [X] Computer Codes: CDC's -Ctardyme. NUS's PRECOM, COMBINE, and SANSAR

-— - Frequency Range and No. of modes cogsidéred: fN >33 Rz

|

[ ] Hand Cdlculations

— 5. Method of Combining Dynamic Responses: [ ] Absolute Sum [ ] SRSS
: [ ] Other: NA .
(specify) '
T 6. Damping: NA Basis for the damping used: NA

7. Support Considerations in the model: supports._= fixed, seismic lugs - slotted
*Separate analyses were performed to determine the response—in'the horizontal -
and verticzl directions. The resultant loads were combined on an absolute
sum basisg (2 components).




8. Critical Structural Elements:

NSSS26

Governing Load

A : ~ or Response Seismic Total Stress
A. Identification Location Combination Stress - Stress Allowable
Upper Seismic  Elevatien Seismic ek 13911 15390
Lug Bolts 14' 9 1/8" + Deadweight psi psi
1 1/2" § SA-325 + Nozzle loads (shear) (shear)

+ Pressure

%% Included in Total

Effect Upon Functional

B.‘ Max. Deflection Location L Operability

NA

-
-
-
”
L 3
-




Question:

Provide justification for deletion of the In-core Amplifier (NSSS 2g)
from the SQRT list.

Response:

The In-Core Amplifier (NSSS Item 2G) is not required for safety
as none of the system outputs are used for accident mitigation.
The system is currently described in FSAR Section 7.7.1.7 and as
such is not safety related. The In-Core Amplifier is wired IE
but it will not degrade other IE equipment inside the cabinet
enclosure during a seismic event.




Question:

Provide seismic qualification for pulsation dampers associated with
the charging system (NSSS-25).

Response:

Enclosed you will find SQRT audit forms for the charging pump suction
stabilizer and discharge pulsation dampers. These components were
included in the piping analysis for the purpose of determining piping
stresses and nozzle loads. The seismic qualification was in accordance’
with our procedure for in-line piping components. discussed in our
response to SQRT Audit Item BOP 19. Both components were qualified by
analysis in accordance with option, la of that procedure since these

components were shown to have fundamental natural frequencies greater
than 33 Hz.




I.

II.

NSSS 25

~Qualification Summary of Equipment

Plant Name: San Onofre Units 2&3 , Type:
1. Utility: Southern California Edison Company PWR X
2. NSSS: - CE 3. A/E: Bechtel BWR
Component Name: Charging Pump Suction Stabilizer
1. Scope: [ ] NSSS [X] BOP
2. Model Numbér: 831341 ‘ Quantity: 6
3. Vendor: Greer Hydraﬁlics
4, If the component is a cabinet or panel, name And model No. of the
devices included: N/A ' :
5. Physical Description a. Appearance Cylinder w/flat heads
b? Dimensions 10" x 1'-9" height
c. Weight 168 1bs.
6. Location: Building: Radwaste Area (Control Buildiﬁg)
Elevation: 9'-0"
7. Field Mounting Conditions [ ] Bolt (No. , Size )
' [ ] Weld (Length )
[X] In-line piping component, both ends welded
8. Natural Frequencies ;n Each Direction (Side/Side;‘Ftont/Back, Vertical):
s/S: 173 Hz, 261 Hz F/B: . —
V: 239 Hz :
9. a. Functional Description: Stabilize Suction of Charging Pumps
b. Is the equipment required for [ ] Hot Standby [ ] Cold Shutdown
X ] Both
10. Pertinent Reference Design Specifications{ S023-407~14, Pulsation

Dampeners for Charging Pumps




NSSS 25 .

. II1. Is Equipment Available for Inspection in the Plant: [X] Yes { ] No

IV. Equipment Qualification Method: Test:

Analysis: X

Combination of Test and Analysis:

Test and/or Analysis by Anamet Laboratories, Inc., Report No 776.201,
Bechtel Log S023-40/-14-23

(Name of Company or Laboratory & Report No.)

V. Vibration Input:

1. Loads considered: 1. [ ] Seismic only 2. [ ] Hydrodynamic only

3. [ ] Explosive only 4. ['] Other (Specify)

5. [X] Combination of Seismic and Internal Pressure

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

(Other, Specify)

2. Required Response Spectra (attach the graphs): X Appendix A
. 3. Required Acceleration in Each Direction:
S/S =__1.65 ¢ F/B = 1.65 g V= 1.25 g
VI. If Qualification by Test, then Complete: . N/A

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

+

2. [ ] Single Axis [ ]} Multi-Axis (Bi-Axial)
3. No. of Qualification Tests: OBEI SSE
Other
(Specify)

4. Frequency Range:

5. TRS envelop1ng RRS using Multi-Frequency Test [ ] Yes (plot TRS on RRS graphs)
' : [ 1 No




10.

NSSS 25

Input g-level Test at:

S/S
F/B
\"

Laboratory Mounting:

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

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

Test Results including modifications made:

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

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

Complete:
‘1. Description of Test including Results: N/A
2. Method of Analysis:

[X] Static Analysis [ ] Equivalent Static Analysis
{ ] Dynamic Analysis [ ] Time-History :
[ ] Response Spectrum
Model Type: [X] 3D [12D -~ [ 11D
[X} Finite Element [ ] Beam [ ] Closed Form Solution

[X] Computer Codes: SAP IV

Frequency Range and No. of modes considered: = N/A
[ ] Hand Calculations

Method of Combining Dynamic Responses: [X] Absolute Sum [ ] SRSS
[ ] Other:
(specify)

Damping} 0.5% - Basis for the damping used: Damping in Piping System

Support Considerations in the model: Suction stabilizer mounted vertically

in horizontal run of pipe. End conditions consistent with piping interface.




NSSS 25

Critical Structural Elements: See Appendix B

Governing Load ‘
. . or Response Seismic Total Stress
Identification Location ' Combinmation Stress Stress' Allowable

Effect Upon Functional
Max. Deflection Location ' Operability




Appendix A

Response Spectra
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Appendix B

Stress Summary




ANAIVIE ] LABORATonmsﬂnc.

LBERKELEY, CALIF., s SAN CARLOS, CALIF.

. , .

V. SUMMARY OF MAXIMUM STRESSES _
In the preceding sections of this structural report,

analytical methods were used to determine the maximum stresses

in each component of this Class 2 Nuclear vessel. The ana-
lytical methods consist of detailed hand calculations and the
three-dimensional finite element computer. solution derived
on SAP IV. These results are reviewed in accordance with
the stress categories 6f Subsection NA, Article XIII, and
summarized in Table 18. | - .
Using the criteria outlined in para. NC-3200 and Arti-
cle XIII-1000 of Subsection NA, the maximum stresses sétisfy
. the allowable stress limits of 1.0 Sm for the primary mem-
brane (Pm), and 1.5 Sm for primary membrane plus primary
bending (P + Py ) stress categories. Stresses due to gross
‘ structural dlscom':multles are classified to be of the
(PL + P + Q) stress category and have an allowable stress |
intensity of 3.0 §_.  Shear stresses have an allowable limit
of 0.6 Sm for average shear and O.B_Sm for maximum primary
shear.
Design stress intenéity values S are cited in the
ASME Boiler and Pressure Vessel Code, Tables I-1.1 through
I-1.3. Limits for other méterials can be established by the
rules in Article I11I-1000 of the ASME Boiler and Pressure

Vessel Code.
TABLE 17

Design Stress.Intensity S

Material Sm at Metal Temp.

SA312 Gr. 304 pipe 20 ksi. at 250°F

SA240 Gr. 304 plate 20 ksi. at 250°F

‘ Type 304 St. St. 20 ksi. at 250°F
' SA106 Gr. B pipe 20 ksi. at 250°F

SA376 TP30u4 pipe 20 ksi. at 250°F




} FA TS /A IVE = 1 LABORATORIES, '~C.
L BERKELEY, CALIF, e SAN CARLOS, CALIF.
H
!
H

. - TABLE 18

Summary of Maximum Stresses

o Stress Stress Max.’Stress
Component Material Category Type (ksi.)
Bladder Cage Type 304 Pm T 0.05
' Stainless Steel
- PL + Pb o . 1.51
Inlet Nozzle  SA376 TP304 Py + Py ' o 5.78
P+ Py T 0.89
Outlet Nozzle SA376 TP30U P+ Py o 3.94
- P+ Py T 1.19
Shell SA2u0 Gr. 304 PL+ P *Q o 56. 3
SA212 Gr. 304
. End Plate SA240 Gr. 304 Py | o 15.85
Shell End SA240 Gr. 304 P T 1.56
Ring
+ y.87
PL Pb o]

63




ANAIVIE T Lisoratories, inc.

BERKELEY, CALIF, ® SANCARLOS, CALIF,

. The bladder cage can be classified as a nbn—preSSure
retaining component and is fabricated by welding Type 304

© stainless steel segments. Generally, non-pressure retaining
components are considered Structurally adequate when the

,fac':tor of safety exceed 1.5. Factor of safet ty 1is deflned to

be the ratio of minimum yielg strength to maximum stress.

- | TABLE 19.

Minimum Tensile and Yield Streng‘th
at Room Temperature =

Tensile Yield
Strength ' Strength
.* Type 304 stainless steel (a) 85.00 ksi. 30.0 ksi.
‘ - (a) ASME Handbook, '"Metals Properties", 1st Ed.

6L




NSSS 25

‘ Qualification Summary of Equipment
I. Plant Name: San Onofre Units 2&3 i Type:
1. Utility: Southern California Edison Company PWR X
2. NSSS: CE 3. A/E: Bechtel - BWR

II. Component Name: Charging Pump Discharge Pulsation Damper

1. Scope: [ ] NSSS [X] BOP

2. Model Number: 831342 | Quantity: 6

3. Vendor: Greer Hydraulics

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

5. Physical Description a. Appearance Cylinder w/hemispherical head

b. Dimensions 10" x 1'-6" height

c. Weight 347 1bs.
. 6 Location: Building: Radwaste Area (Control Building)
Elevation: 9*'-0Q"
7. ‘Field Mounﬁing Conditions { ] Bolt (No. ., Size )
[ 1] Weld (Length )

[X] In-line piping component, one end bolted
flange & other end welded to process pipe.

8. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
S/S: 62.2 Hz * F/B: 86.2 Hz
v: . 194 Hz ' )

9. a. Functional Description: Dampen Discharge of Charging Pumps

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

[ X] Both

10. Pertinent Reference Design Specifications: $023-407-14, Pulsation
Dampeners for Charging Pumps

* Coupled torsion of pipe section' (89.7 Hz)
and cantilever of shell section (86.2 Hz).




NSSS 25

I11. Is Equipment Available for Inspection in the Plant: ([x] Yes [ ] No

IV. Equipment Qualification Method: Test:

Analysis: X

Combination of Test and Amalysis:

Test and/or Analysis by Anamet Laboratories, Inc., Report No. 676.121,
' Rev. A, Bechtel Log SUZ3=407=14=22=1

(Name of Company or Laboratory & Report No.)

V. Vibration Input:

1. Loads considered: 1. [ ] Seismic only 2. [ ] Hydrodynamic only

3. [ ] Explosive only 4. [ ] Other (Specify) .

5. [X] Combination of Seismic and Internal Pressure

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

(Other, Specify)

2.  Required Response Spectra (attach the graphs): X Appendix A
3. Required Acceleration in Each Direction:
4$/S = 1.65 g F/B = . 1.65 g vV = 1:25 g
VI. If Qualification by Test, then Cdmplete: N/A |

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

2. [ ] single Axis [ ] Multi-Axis (Bi-Axial)
3. No. of Qualification Tests: OBE_ SSE .
Other : .
(Specify)

4, Frequency Range:

5. TRS enveloping RRS using Multi-Frequency Test [ ] Yes (plot TRS on RRS graphs)
[ 1 No




10.

NSSS 25

Input g-level Test at::

5/8

F/B

v

Laboratory Mounting:

1. [ ] Bolt (No. , Size
[ ]

) [ ] Weld (Length )

-

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

Test Results including modifications made:

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

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

Description of Test including Results:
Method of Analysis:

K] Static Analysis
[ ] Dynamic Analysis

N/A

[ ] Equivalent Static Analysis
[ ] Time-History
[ ] Response Spectrum

(¥ 3D [ 12D []1D

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

[ ¥ Computer Codes: BILAPSS (Local Sections)

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

{ ] Hand Calculations

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

0.5%

Complete:

1.

2.

3. Model Type:
4.

5.

6. Damping:

7.

[ ] Other:

(specify)

Basis for the damping used: Damping in Piping System

~ Support Considerations in the model: Pulsation damper mounted vertically

in horizontal run of pipe. End conditions consistent with piping interface.
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Critical Structural Elements: See Appendix B

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

‘ _ Effect Upon Functional
Max. Deflection Location Operability
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A N A M ET LABORATORIES, INC.

) BERKELEY, CALIF, = SAN CARLOS, CALIF.

. : IITI. SUMMARY OF MAXIMUM STRESSES

In the preceding sections of this structural report,
analytical methods were used to determiné the maximum stresses
in each component of this Class 2 Nuclear vessel. The ana-
lytical methods consist of detailed hand calculations and
the axi-symmetric finite element computer solution derived
on BILAPSS. These results are reviewed in accordance with
the stress categories of Subsection NA, Article XIII, and
summarized in Table 26.

Using the criteria outlined in para. NC-3200 and Article
XIII-1000 of Subsection NA, the maximum stresses satisfy the

‘allowable stress limits of 1.0 Sm for the primary membrane
(Pm), and 1.5_Sm for local membrane (PL) and primary membrane
Plus primary bending (PL + Pb) stress categories. Stresses
due to gross structural discontinuities are classified to be
‘of the (PL + Pb + Q) stress category and have an allowable
‘ stress intensity of 3.0 Sm. Shear stresses have an allowable
limit of 0.6 Sm for average shear and 0.8 Sm for maximum

primary shear. The maximum bearing stress must not exceed
Sy.
- Design stress intensity values’Sm are cited in the ASME
Boiler and Pressure Vessel Code, Tables I-1.1 through I-1.3.
Limits for other materials can be established by the rules
in Article III-1000 of the ASME Boiler and Pressure Vessel
Code. ' '
For the bolting, the allowable maximum service stresses

are cited in Article XIII-1182 of Subsection NA.

. .
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ANAMEI

BERKELEY, CALIF.

LABORATORIES, INC,

® SAN CARLOS, CALIF,

TABLE 25

Désign Stress Intensity Sm

Material

SA182
SAL79
SA376
SA240
SA515
SA182
SA312

Gr.
Gr.
Gr.
Gr.
Gr.
Gr.
Gr.’

F316
304
316
304
70
F304
304

S
m

at 250°r

Metal Temp.

20.0
20.0
20.0
20.0
22.8
20.0
20.0

ksi.
ksi.
ksi.
ksi.
ksi.
ksi.
ksi.



CANAWVIET Lasorsronies. mc,

- BERP¥ELEY, CALIF., s SAN CARLOS, CALIF,

. . TABLE 26.

Summary of Maximum Stresses

: Stress Stress Max. Stress
- Component Material Category Type (ksi.)
- Plug : SA182 F304 P o 25,51
+ : ~
PL Pb o} 13.50
+.
PL +le Q o 25.0
+ + 32.84
PL + Pb Q F o
P T 9.78
m .
Nozzle Flange SA182 F316 P, + Py o 26.54
Flange Bolts : PL o 21.67
4 _ ‘ .
. PL + Pb ag 32.3
P T 2.63
. m ’
Ports SA479 €r.304 P+ P o 18.28
: SA376 Gr.316
+ .65
'PL Pb T g£.€
Shell SA240 Gr. 30u Pm o] 13.71

SA182 Gr. 304

o] 27.31

T 3.81




Question:

Provide acceptance criteria for output shifts and variations in output
bandwidth reported in the seismic qualification of the differential
pressure transmitters (BOP-10).

Response:

The transmitters in question, Foxboro Model E13DM, are not required to
remain operational during a seismic event since they perform a monitor-
ing function only. Therefore output shifts or variations in output
bandwidth during a seismic event are not an issue.

The capability of .the transmitters to function after a seismic event
is, however, required. The results of the test report indicate that
the deviation from the normal functioning capability is insignificant.:
The effect of the change in the output bandwidth on the amplitude
output following a seismic event is minimal. The effect of the change
in output shift on the maximum error indicated by the instrument is
discussed below. Furthermore, the error in the calibration shift can
be checked and reset without any difficulty.

The maximum instrumenta%i?rror for the model E13DM transmitter after
the most representative qualification test (3.5g max, sine beat,
10 beats, 10 cycles/beat) was approximately 0.6 percent for combined
horizontal and verticecal excitation. This maximum instrumental error
would result in a maximum error of 0.3 percent in the indicated flow
rate which is well within acceptable limits.

(1) Most representative qualification test since the Model E13DM
transmitter has been shown to be rigid and the maximum acceleration
from the unamplified region of the applicable floor response
spectra would be less than 2 g's.




. 6. Question:

Provide justification for the differences between the experimental and
analytical frequencies for the pressure relief valves. for the main
steam system (BOP 21).'

Response:

The apparent discrepancy between the analytic determination of the
fundamental frequency of the valve assembly and the results of the
qualification test rests in the fact that the analytic calculations
were not carried far enough. Rather than determining the combined
system natural frequency, the analysis merely calculated component
fundamental frequencies. By combining t??ie component natural frequen-
cies through use of Dunkerley's Equation' ’ we are able to demonstrate
good correlation between the analytic and experimental frequencies as
follows:

Fixed Base Single Degree of Freedom Idealization of Bonnet section
f11 = 58 Hz

Fixed Base Single Degree of Freedom Idealization of Body section

‘ | | f22 = 329 Hz
‘ Flexibility of inlet nozzle attachment bolts
(Flexural response of bolt group)
| f33 = 40 Hz
Per DunKerley's Equation
1 _ 1 1 1
£ 2 ¢ 2 ¢ 27 2
1 11 22 33
f1 = 3?.9 Hz

Fundamental Frequency from Qualification Test

F1 = 34 Hz

(1) Vibration Theory and Application by William T. Thompson, Prentice-Hall
Inc., page 217




Question:

Provide seismic qualification summary forms for the following items;
Station Batteries (BOP 5 ), Controllers (NSSS 10), Containment Purge
Radiation Detectors: (NSSS 21) and Containment Purge Radiation Transmitters
(NSSs 22)

Response: o ~

Attached you will find copies of the requested seismic qualification summary

forms. The forms for BOP-5 are for the in-place Exide Model G batteries
which have a limited qualification life (3.9 yrs). We plan on replacing
these batteries with the Exide Model GN batteries once the current
qualification program has been completed. The current forecast for
completion of this program is July 27, 1981 with a forecast completion of the
revised seismic qualification summary forms by October 2, 1981.



2 BOP 5

‘ "~ Qualification Summary of Equipment
I. Plant Name: San Onofre Units 2&3 Type:
1. Utility: Southern California Edison Company PWR X
2. NSSS: CE 3. A/E: Bechtel BWR

I1. Component Name: 125 VDC Batteries .
1. Scope: [ ] NSSS k ] BOP

2. Model Number: 2GC-13 (4), 2GC-17 (4) (8) Quantity: 8

3. Vendor: Exide

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

5. Physical Description‘ a. Appearance Two step rack

b. Dimensions 26C-13-108" x 49" x 38"/2GC-17-145" x 49" x 38"

c. Weight
' 6. Location: Building: Control Blde.
Elevation: °0'07
7. Field Houniing Conditions [ ] Bolt (No. , Size )
[x] Weld (Length 4" = )
[ ]
8. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
S/S: 8.5 HZ . F/B: 12 HZ
V: 26 HZ
9. a. Functional Description: Frovides 125 VDC Class lE Power

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

(X) Both

10. Pertinent Reference Design Specifications: g023-30]1-2

* Each side both endsat each support location.



VI.

Is Equipment Available for Inspection in the Plant: kx] Yes [ ] No

Equipment Qualification Method: ~Test: Exide Type 2GC-17'

Analysis:

Combination of Test and Analysis: Exide
2GC-13 qualified by similarity to 2GC-17
Test and/or Anmalysis by Wyle Lab Report No. 44426-1 Bechtel Log No. S023-301-
2-46 . ' '
(Name of Company or Laboratory & Report No.)

Vibration Input:

1.

2.

3.

Loads considered: 1. [X] Seismic only 2. { ] Hydrodynamic only

3. [ ] Explosive only 4. [ ] Other (Specify)’

5. [ ] Combination of

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

]
]

(Other, Specify)

Required Response Spectra (attach the graphs): S023-5K-5-739, 725
NRIM 737, 701

Required Acceleration in Each Direction:

S/s =1.25 g F/B = 1.1 g vV = 0.75 g

1f Qualification by Test, then Complete:

1.

2.

3.

[ ¥ random
[ ] Single Frequency fx ] Multi-Frequency: [ ] sine beat
. (] .

[ ) Single Axis K} Multi-Axis (Bi-Axial)
No. of Qualification Tests: OBE O% SSE 1*
Other
(Specify)
Frequency Range: 1-33 Hz

TRS enveloping RRS using Multi-Frequency Test ik ] Yes (plot TRS on RRS graphs)

[ 1 No
See Appendix B

*In each horizontal direction (See Table I)



VII.

10.

BOP 5

Input g-level Test at:

T 4y
F/B= 4.3
V. = 3.4 min *
‘Laboratory Mounting: In rack similar to field mount
1. [ ] Bolt (No. , Size ) [X] Weld (Length )
[ ] - f

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

Test Results including modifications made:N/A

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

Radiation and thermal aging pfior to seismic-Qualified Life 3.9 yrs.

If Qualification by Analysis or by the Combination of Test and Analysis, then

Complete:
1. Description of Test including Results: Not Applicable
2. Method of Analysis:

Support Considerations in the model:

[ ] Static Analysis [ ] Equivalent Static Analysis
{ ] Dynamic Analysis [ ] Time-History
[ ] Response Spectrum
Model Type: [ ] 3D [ 1 2D { ] 1D
[ ] Finite Element [ ] Beam [ ] Closed Form Solution

[ ] Computer Codes:

Frequency Range and No. of modes considered:

[ } Hand Calculations

Method of Combining Dynamic Responses: [ ] Absolute Sum | ] SRSS
[ ] Other:
(specify)

Damping: Basis for the damping used:

* See Table I




- Critical Structural Elements:

BOP 5

Governing Load |,
( _ or Response
Identification Location Combination

Seismic Total Stress
Stress Stress Allowable

Max. Deflection Location

Effect Upon Functional
Operability
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Response Spectra
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Appendix B

Test Set Up

And Results




11

PAGE NO.
. SCIENTIFIC SERVICES AND SYSTEMS GROUP ‘ REPORT NO. 44426-1
' TABLE I |
TEST RUN DESCRIPTIQNS
] - .
i RUN INPUT ACCELERATION (g)
NO. TYPE TEST AXES LEVEL HZPA VZPA REMARKS
{ 1 Sine Swegp FB - : 0.2 —— ‘
2 Sine Sweep v —— —— - 0.2
L 3 | Random FB/V | <OBE 0.74 0.75
! 4 Random FB/V OBE 1.45 1.4
} 5 Randcm FB/V OBE 1.45 1.65
6 | Random FB/V | OBE 2.1 1.7
1 7 Random FB/V OBE 2.1 l.65
{ 8 | Random FB/V | OBE 2.0 1.85
9 Random FB/V SSE 4.3 3.4
;} 10 Sine Sweep ss —— 0.2 —-——
11 | Random ss/v | OBE 1.55 1.4
1 ) 12 Random SS/V OBE 1.65 1.4
i | 13| Randem - | ss/v | oBE 1.7 1.4
Al 14 | Random ss/v OBE 1.65 1.4
15 Random ss/v OBE 1.6 1.4
16 Random ss/v SSE 4.7 4.0
17| Random ss/V >SSE 4.7 4.7 Cracked housing on the
top step 2GN-1ll Cell
approx. 25 sec. into
test (see Photo. 3 and
Notice of Anomaly No. 1).
The post-test inspection
results are described in
‘ Para, 6.3.1 and shown in
Photos. 3-7.

LEGEND: FB = Front-to-Back
: V = Vertical
P SS = Side-to-Side
OBE = Operating Basis Earthquake
SSE = Safe Shutdown Earthquake
HZPA = Horizontal Zero Period Acceleration ’ - 3
s = Vertical Zero Period Acceleration SO 2 3- 501-2-~ 6-0 i

‘ VZPAa
*Increased Level Test - performed at the direction of the Exide Technical
i) Representative, following completion of the prescribed test program.
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o

. o
S e : o . - S-CE-5466
) ‘ : Qualification Surmary of Eouigment :
1. '?l;nt Name: San Onofre Unitglé&3 ' . .  Type:
1. Utility: Sou:he:n.CQIifornia Edison Company - PWR X
2. WSSS:__ CE ‘3. A/E:__ Bechtel  BWR
= II. C;mponent Name: Indicating Controller
. 1. scope: [¥] NSSS [ } BoP
Ez.' Model Number: 250 Quantity: 2
3. Vendor:__ Foxboro Ca. ‘ |
&. _'If the cozponent is a Eabinet or pamel, naﬁe and model No. of the
- devices included: N/A '
5}_ Physical Dgsériptio&- a. Appearance Module for Shelf Mcunting

b. Dimensions - 1.89" x 8.56 x 3.6"

c. Weight 3

location: Building: Control Area. Aux Blde.

Elevation: 30!
Field Mounting Conditions [ ] Bolt (No. , Size )
[ ] Weld (Length )

[X] 1n shelves, clacped ir botd siges

Natural Frequencies in E£ach Direction (Side/Side, Froot/Back, Verticsl

. §fS:___ 3770  F/B:____37
R H >40 »

10.

a. Functional Description: Indication and contrel cf izout a2nd setpc

b. Is the équipment required for {X] Hot Standby [X] Cold Shutdowt

[x } Both

Pertinent Reference Design Specifications:‘QOOCO-]CE_OQQS
" 1370-1CE-0005 Rev, 1__Sheet 326 Rev, §




KSSS10

-

II1I. Is ﬁqninment Available for Inspection in the Plant: ([X] Yes []) XN
IV. Equipment Qualification Methed: Test: X A
Analysis:

. Combination of Test and Analysis:

Iest and/or Analysxs by_ Fax'~rn, Dnnort T6- Ghﬁ7 and ON.NINAY
" (Name of Company or Laboratory & Report %0.)
Lah: Acton Lab repori number 12233

v. Vibratioﬁ Innﬁi:

1. ~ Loads considered: 1. [X] Seismic only 2. [ ] Bydrodysamic only

“3. [ ] Explosive only 4. [ ] Other (Specify)

- 8. [ ] Combination of

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

(Other, Specify)

2. Required Response Spectra (attach the graphs): No RRS for panel: floor
' ‘ . response attachz:

3. Required Accelerztiocn in Each Directioa:

]

3.0

s/S= 3.0 F/B = 3.0 . v

V. If Qualification by Test, then Cocplete:

, : { ] rzndom
1. {x] Single Frequency [ ] Multi-Frequeacy: ' J sine beat
| o NS

2. [ ] Single Axis [} Multi-Axis (bi-axial)

3. Ro. of Qualification Tests: OBE SSE
Other 11 cvcles/hozt, T heate 311 lavel =2+ a2ch in-anar freanency “ron
(Specify) 1 to 35 Mz,

&. Frequency Range: 1 o 2% Ua

s. TRS ‘enveloping RRS using Multi-Freguency Test [ ] Yes (plot TRS on RRS graph
[ ] Xo M/A




Ve . o : . NSSS10

‘ 6. | VInput g-level Test at:
s |

' F/B : .

v

nun
o Lo o
Do e

3

9. ~ Laboratory

ounting: Siandard <4olf hardware (tn sirmlate field jnstallaticn.

.1. { } Bolt (No. i, Size - )‘['] Weld (Length__ )

8. Functiopal operability verified: [{] Yes [ ] No [ ] Not Applicable

9. Test Results including modifications made:_Spe attached shest,

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

Con atiambnd chnnt
>828tw

~ VIX. If Qualification bv Analvsis or bv the Combination of Test and Analvsis. then

_Complete:
1. - Descriptién of Test including Results:__ NA

‘ . 2. Method of Analysis:

[ -] Static Analysis | f ] Equivalent Static Analysis

[ ] Dynamic Analysis . [ ] Time-History
[ ] Response Spectrum
3. Model Type: {1 3D {]2 []1D
| [ } Finite Element [ ] Beam [ 1 Closed Form Solution

4. { ] Computer Codes:

Frequency Range and No. of modes considered:

f ] Hand Calculations

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

(specify)

6. Damping: | Basis for the damping used:

"7. Support Considerations in the model:




el : - ' _ N5SS10

‘ - 8. Critical Structural ‘E'iement.s:
| Governing Load
or Response Seismic -Total Stress
A. Ydentification . Location' Combination Stress Stress Allowabl:
4
-

o o Effect Upon Functional
B. Max. Deflection " Loecation - : .. .. Operabilitvy




':_ VI. 9._Test'Re$u1ts:

BATURAL SREQUINCIES veRNiTa, Hot - woe Surmy gacw
QLECTR-CaL NeERsTION 2 : S 2% 4 eema emoeinm. matim. e ~ylihpredme go.de o
- ) V €% osgie = *8cta ca tmsiossar srlrapyoian &5 T J@ ’ !
MavPCaL MTECATY laosre: om reyc oy} @rsa-=~w =
—_— —
Gvnaw:C ALFANST TO UL LE VI TEIT HLARCE DR SUSTIB P STRUCTURC ST Ve =0
A STRLCT may LIRS |
AR ERTEeC B Npbe ne. Tyt
OVNAIC LOAD TO amyume Pinti
- ARIUE TRANSAISIINL PV TO SLSSCRTLD BEVICES

10. Style E control station is the model installed in SONGS 2 and 3. Style
8 control station was tested by Acton Labs. A vibration comparison test
. of 250PM+M2N-F, styles B and E control stations was performed to show
- " seismic equivalence. Report number: Foxboro 80-01C4h. Comparison of
styles B and £ control stations indicate that style E's output did not
oscillate and the indicator shifts were less than or the same as those of
the style B control statioi.
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II.

NSsSs21

Qualification Summary of Equipment

Plant Name: San Onofre Units 2&3 ‘ ._ Type:
| 1. Utility: Southern California Edison Company PWR____ X
2. WNsss:_ CE 3. A/E:__ Bechtel - BWR_
Cgmppn?nt Xame: Containment.Purée Isolation Detector |
o ‘1. Scope: [X] ﬁSSS [} éOP | o .
2. Model Number: GA-3M-652-1-21-X-5-0 Quan;ity: 2
3. Vendor:___Nuclear Measurements Corporation
4. If the component is a cabinet or panel, name and model No. of the
. devices included:. N/A
S. Physical Description a. Appearance Wall moupted'detector ass'y
b. Dimensions_ 16" x 14" x 5'
c. Weight z10#
6. location: Building: Penetration Bldg.
Elevation; 45" |
7. Field Mounting Conditions [X] Bolt (No. 4 , Size 1/4-20 )
[ ] Weld (Length )
[ ] ,
8. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
§/8s: 32 F/B: 24
v >40
9. a. Functional Description: Detect hich radiatiop level, sends
analog signal to transmitter
b. Is the equipment required for [X] Hot Standby [X] Cold Shutdown
{X] Both_
10.

Pertinent Reference Design Specifications: 1370-ICE-5003, Rev. 1




Nsss21

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

Iv.

Equipment Qualification Method: Test: .X

Analysis{

Combination of Test and Analysis:

Test and/or Analysis by_ |ah- %?]E #44875-1 _ .
(Name of Company or Laboratory & Report No.)

VibtationAIoputz

1. Loads considered: 1. [X] Seismic only 2. { ] HYdrodynun:.c only
3.11 Explos:ve only 4. [ ] Other (Specify)

5. [ ] Combination of

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

[1] :
' {Other, Specify)

2. Required Response Spectra (attach the graphs): Attached,
3. Required Acceleration in Each Direction:

$/S =__1,0g jnput __F/B =__1,0g input V=_ 1.0c input

If Quaslification by Test, then Como]eﬁe:'

‘ {x] tahdom
1. [ ] single Frequency [x] Multi-Frequency: [ ] sime beat
‘ [x] superimposed sine hurst.

2. [ } single Axzis fx] Multi-Axis (Bi-Axial)
3. VYNo. of Qualification Tests: OBE SSE ]
- Other Superimposed sine burst at I'I"?S 1.6,202.
(Specify)

4. Frequency Range. Sée TRS attached.

S. TRS eaveloping RRS using Multi-Frequency Test [y} Yes (plot TRS on RRS graphs)
[]X




9,
10.

-NSSS21

Input g-level Test at:

§/S = 4 qs.
F/B=_3.8 gs,
\% s - 3 g gs

I.aborato_ry Mounting: Standard shelf hardware (to simulate field installation

1. Ix] Bolt (No.__ 4 , size %"-20) [ ] Weld (Length ‘ )
8 ! Commerczal o B

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

Test Results including mod1f1cat10ns nade' See attached sheet

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

R/A

VII. If Qualification bv Analvsis or bv the Combination of Test and Analysis, then’

Complete:
1. Description of Test including Results: N/A
2. Hethod of Analysis:

[ ] Static Analysis [ ] Equivalent Static Analysis

[ ] Dynamic Analysis " { ] Time-History

f ] Response Spectrum
3. Model Type: {13 "[]12p []w
[ ] Finite Element [ ] Beam ~ [ ] Closed Form Solution

4. [] Computer Codes:

Frequency Range and No. of modes considered:

[ ] Hand Calculstions
S. Method of Combihing Dynamic Reéponses: [ ] Absolute Sum [ } SRsS

' [ ] Other:
(specify)

6. Damping: Basis for the damping used:
7.

Support Considerations in the model:



.Ctiticil Structural Elements:

- N§Sss21

Governiqg Load

: , or Response
Identification Location Combination

Seismic Total Stress

.Stress -Stress Allowable

Max. Deflection : Location

Y
i

Effect Upon Fﬁnctional
Qperabil;;y




WATURAL FREOUENCIES. VERTICAL > 40 Hz. $IDE / 1D

$\ECTRICAL OPERATION __Proper gperation verified. no failures,

32 Hz.

FRONT / 8ACK 24 Hz.

PHYSICAL INTEGRITY Intact; no physical effects.

IC RESPONSE TO FULL LEVEL TEST (LARGE OR SUPFORT STRUCTURES ONLY?
MUM STRUCT URAL STRESS

IMUM EXTERIOR DEFLECTION

DYNAMIC LOAD TO MOUNTING

MAXIMUM TRANSMISSIBILITY TO SUPPORTED DEVICES

V1. DISCUSSION K
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NATURAL FREQUENCIES. VERTICAL 2 40 Hz. $10€ 7 31D€ 32 Hz. ,FRONT / 8ACK 24 Hz.
ELECTRICAL OPenaTION __Proper pperation verified. no failyres, :

. | mwevsicac INTecRiTY__~ Intact; no physical effects.

. 'C RESPONSE TO FULL LEVEL TEST (LARGE GR SUPRORT STRUCTURES Owev)
MUM STRUCTURAL STHESS —

HMUW EXTERIOR DEFLECTION
DYNAMIC LOAD TO MOUNTING
SEAXIMUM TRANSMISSIBILITY TO SUPPORTED DEVICES
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: ‘ Qualification Snunary'of Equipment
'I.  Plant Name: Sso Onofre Umits 283 Type:

1. Utility: Southern California Edison Company PWR X

2. Nsss:__ cx 5. A Becheel  BR |
- il. Cémponent Name: Containment Purge Isolation Transmitier

1. Scope: [X] NSsS 1} BOP
2.  Model Number: CA-'3M4652-1-21-Xf5-0 Quantity: 2
v3._ Vendor: ’Nﬁcleat Measurements Corporation.

4. If the component is a cabinet or”panel, name and model No. of the
devipes-inclgded: N/A ' .

5. Physical Description a. Appearance»Wall mounted assembly

b. Dimensions__ 14-1/4" x 17-1/2" x 8"

€. VWeight =204
6. location: Building: Penetration Bldg.
. Elevation: 45"
7. Field Mounting Conditions [X] ‘Bolt (No. & , Size 31v_oq )
[ ] Weld (Length )
[)
8. Natural Frequencies in Each Direction (Side/Side, Front/Back, Vertical):
§/S: .32 F/B: 24
v: >40

9. a. Functional Description: Generate actuation signal from input
analog signal '

b.  Is the equipment required for [X] Bot Standby [X] Cold Shutdown
[X] Both

10. Pertinent Reference Design Speéificatioﬁs: 1370-ICE-5003, Rev. 1




" NSSS22

III. Is Equipment Available for Inspection in the Plant: {X] Yes 11 %o

Iv.

Eguipment Qualification Method: Test: X

Analysis:

Conbination of Test and Analysis:'
Test and/or Analysis by__ Lab: Wyle #44875-1.
(Nane of Company or Laboratory & Report No.)

Vibration Input:
1. Loads considered: 1. [X] Seismic dﬁiy 2. [ ] Bydrodynamic only
3. 11 Explos:.ve ouly 4. [ ] Other (Speczfy)
S. [ ] Combination of
6. Method of combining RRS: [ ] Absolute Sum [ ] SRSS
t (Other, Specify)
Requ1red Response Spectra (attach the graphs) Attached.
3. Required Acceleration in Each Directiom:
/S =_1,0g input.  F/B =_1,0g input, V =1.0q input.
If Qualification by Test, then Cbﬁ:nlerte:

) : [X] random
[ ] Single Frequency [X] Multi-Frequency: [ ] sine beat
: . (X} Superimposed sine burst.

[ ] Single Axis CX] Multi-Axzis L
No. of Qualification Tests: OBE 5 SSE 1
Other___ Superimposed sine burst at 1,1.25.1.6,2H2.

(Specxfy)

Frequency Range: | See TRS attached,

TRS enveloping RRS using Multi-Frequency Test [x] Yes (plot TRS on RRS graphs)
[ 1%




KSS§22

’ 6. Input g-level Test at:
. . s/s = J QS. -

F/B= _3.8 gs. '

vV =_3.84gs. ' e

‘7.  Laboratory Mounting:_ Standard shelf hardware {to similate field installation)

- " 1. [X] Bolt (No._ 4 , Size "-20) [ ] Weld (Length )

- Commerczal ,

R O

8. Functiocnal operability vefified; [X]'Yes [ 1% 1] Not-APpliEable
9. Test Results including nodificatioﬁs nQde:' See attached sheet. '
10. Other tests perfofmed (such as ftagility‘test, including results):

_N/A ‘ . _

VI1. If Qualification bv Analysis or by the Combination of Test and Analysis, then

. Corplete:
1. Description of Test including Results: N/A

. 2. Metbod of Analysis:

[ ] Static Analysis [} Equivalent Static Analysis
[ 1 Dynamic Analysis [ ] Time-History
{1 Response Spectrum
3. Model Type: {]13D . [la {11
[ ] Finite Element [ ] Beam . [ ] Closed Form Solution

&, [ ] Computer Codes:

Frequency Range and No. of modes considered:

[ ) Hand Calculations

S. Method of Combining Dynamic Responses: [ ] Absolute Sum [ ]} SRSS
: [ ] Other:

(specify)

6. Damping: Basis for the damping used:

1. Support Considerations in the model:




Critical Structural Elements:

NSSS22

Governing Load
or Response

Seismic Total  Stress

Jdentification Location Combination

~Max. Deflecticn ; _ Location

Stress Stress - Allowable

Effect Upon Functional
Operability

i



24 Mz.

> 40 Hz. $1DE / TIDE 3 Hz. FRONT 1 BACK

NATURAL FREQUENCIES VERTICAL j
The transmitter operated properly except for contact chatter,

?—' ECYRICAL OPERATION
no physical anomalies other than those noted below as electrical anomalies

CAL INTEGRITY Intact;

NAMIC RESPONSE TO FULL LEVEL TEST (LARGE OR SUPPORT STRUCTURESONL Y}

MAXIMUM STRUCTURAL STRESS

MAXIMUM EXTERIOR DEFLECTION

. DYNAMIC LOAD TO MOUNTING

A XIMUM TRANSMISSIBILITY TO SUPPORTED DEVICES

s VI. DISCUSSION

After the alarm is operated (relay de-energized, contacts open) chatter was evident.

No relay chatter was evident as long as the relay was in the energized mode (alarm not operated, contacts
The function

closed).
of this relay is to trip electric components downstream to actuate the controi components (purge valve
Once the reiey nas tripped (contacts open), it is no longer safety rélated as it has completed
The

operators}.
fts safety function and will not affect control operation even if the contacts were to re-close.
operation of the relay during the seismic test was successful in that it tripped when required.
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Question:

A confirmatory statement is needed that no essential devices in the ESFAS
cabinet (NSSS-4) have a low natural frequency, less than 7 Hz.

Resgonse:

A review of the ESFAS cabinet internals was performed to ascertain which
components could be resonant at low frequencies. Upon review, it was
determined that the below items were of possible concern. An analysis of
each component was performed and the results follow.

Ground Detector - This item contains a circuit board which could be
resonant at low frequencies. Using the same techniques that were
previously utilized in the "SONGS SQRT Submittal to the NRC",

February 13, 1981, Section 1, the lowest natural frequency of the circuit

board with very conservative boundary conditions calculates to be 12.8 Hz.

FPS Power Supply - This item contains one circuit board with a
conservately calculated lst mode of 22.1 Hz.

Test Power Supply - This item also contains circuit boards but is
physically much smaller than the above supply. A decrease in circuit
board size will cause an increase in the lowest resonant frequency
value. Therefore, the lowest resonant frequency of this item must be
greater than 22.1 Hz.

Annunciator - This item is the last item in the cabinet which contains a
circuit board. Using conservative boundary conditions and previously
identified techniques, the lowest resonant frequency calculates to be
14.4 Hz, '

Relays - These relays are no larger than 2" square and are plug in type.
Due to the physical size of these relays, sensitivity to frequencies
below 7 Hz is highly unlikely especially because no contact chatter was
evident during functional monitoring.

Rotary Relays - Note fhat rotary relays are particularly insensitive to
Tinear excitation. The cabinet was considerably overtested above 7 Hz,
with excitation extending at least to 30 Hz, and no relay chattering

“occurred. This more than strongly implies that no flexibility exists in

the relays causing sensitivity to frequencies below 7 Hz. If the relays
were resonant below 7 Hz, chattering would certainly occur due to
excitation of the higher frequencies.

It should be noted that small structures with natural frequencies below

5 Hz are obvious, either visually or to the touch. For example a
resonant system at 1 Hz will sag under gravity by 10 inches, 2 Hz at 2.5
inches and 4 Hz at 0.625 inches. This obvious flexibility does not exist
in small electronic components.

Based on our review of the devices included in this cabinet, we are
convinced that all resonant frequencies of the devices are at least 1 2/3
octaves above the cut off frequency of 4 Hz. Please note that the 1/2
octave (or 70%) criteria is met by a better than 3 to 1 margin.




Question:

Demonstrate that the qualification test fixture is representative of the
installation for the neutron detector (NSSS-16).

Response:

In the field, the neutron detectors are located within 6 inch diameter
schedule 40 pipe which is rigidly attached to the internal surface of the
primary shield wall. The detectors are rigidly held in the pipe through
the use of wedges which are tightened after the detectors are lowered
into the pipe. The seismic test of the detectors used the same 6 inch
schedule 40 pipe with the detector lowered and wedged in the same manner
used in the field installation.




