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1.0

2.0

3.0

INTRODUCTION

As part of the Return To Servicé (RTS) efforts for the San Onofre Nuclear
Generating Station Unit 1 (SONGS-1), seismic evaluations were performed
for mechanical equipment supports and valves. The methods used and the
results of these evaluations are described in the following sections.
SCOPE

The components evaluated include 11 equipment types (14 equipment items)
and 88 valves. The equipment items are listed in Table 2.1 and the
valves are listed in Table 2.2.

EVALUATION CRITERIA

3.1 Equipment Supports

The evaluation criteria for the equipment supports are based on the
requirement that the supports maintain their structural integrity
during and after a design basis earthquake.

The criteria for all structural elements, with the exception of
concrete expansion bolts, were based on Section III, Appendix F of
the ASME Code for Level D service limits. These stress limits allow
local yielding but ensure the overall stability of the structure.

The more stringent criteria of Service Level A were applied to some
components. Qualification to Level A limits demonstrates a large
safety factor and envelopes all possible loading conditions.

Criteria were established for bending, axial, and shear loads as well
as checks on welds, bolting, and member stability. :

The RTS expansion bolt allowables were established by applying a
factor of safety to the ultimate bolt pullout capacity. For normal
conditions the allowable load is taken as 1/4 of the ultimate
capacity. This provides a safety factor of 4.0. The RTS evaluations
are based on the Design Basis Earthquake (DBE), a one time event with
an extremely low probability of occurance. Based on this low
probability, interim criteria for the RTS have been established
using 1/2 of the ultimate capacity. This provides a safety factor of
2 and meets the criteria established in [2].

A more detailed description of the equipment criteria is contained in

[3].

3.2 Active Valves

Eighty-eight (88) valves have been designated as "active" by SCE and
were evaluated. The evaluation criteria for the active valves was
established to ensure the functionality and structural integrity of
the valves during and after a design basis earthquake.
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4.2

2. Seismic Loads. Seismic load factors were determined in
accordance with Section I1.2.a.(2) of [5]. The SSE inertial
loads were calculated by applying the seismic load factors to
the component CG. The seismic loads were combined with nozzie
and deadweight loads. ‘ ‘

3. Qualification Determination. Stresses resulting from the
combined loads were calculated and compared to the allowables
described in Section 3.1. The results of these comparisons are
summarized in Appendix A.

Active VYalves

In most cases, valves were evaluated by applying a 1.0g seismic load
in the weakest directon of the valve. The seismic loads were
combined with loads due to gravity and operation (such as stem
thrust) to determine a "Total" load. Stresses in critical sections
of the valve were calculated based on this "Total" load. By
comparing the stresses due to the 1.0g seismic load to the allowable
stresses described in Section 3.2, the seismic capacity of the valve
in the weakest direction could be found.

The anticipated seismic acceleration of the valve was determined by
calculating the resultant (i.e, SRSS of the vertical and two
horizontial) acceleration at the CG of the valve from the data
provided by the appropriate piping analysis. Qualification was
determined by comparing the seismic capacity to the applied
acceleration, . 4

If the method described above did not show the valve to be
qualified, a more detailed analysis was performed. The three
components of acceleration, as determined by the piping analysis,
were applied to the valves. Conservatively, the accelerations were
assumed to be oriented such that the maximum orthogonal component
was oriented in the weakest direction of the valve. The stresses
were then calculated and compared to the allowables.

5.0 RESULTS

and 2.2 are qualified. No modifications to the equipment or valves are
required to meet the RTS criteria. Also as discussed in Appendix C, the
“stresses in all valve bodies satisfy the requirements of the BOPMEP
criteria for the RTS scope. ‘

The results of the equipment evaluations are summarized in Appendix A.

' . The Impell evaluations have shown that all items included in Tables 2.1
. Valve qualification levels are listed in Appendix B.
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TABLE 2.1
EQUIPMENT ITEMS

Auxiliary Feedwater Turbine Driven Pump G-10

CVCS Test Pump G-42

Seal Water Injection Filter C-42 (C-42N), C-42S Note 1
Seal Water Supply Filter C-952A, C-952C (G2A, G2C) Note 1
Seal Water Supply Filter C-952B (G2B) Note 1

Seal Water Heat Exchanger E-34

Charging Pump Oi1ICoo1ers (water-cooled) E-QOG, E-907
Charging Pump 0i1 Coolers (air-cooled) E-908, E;909
Charging Pumps G-8A, G-8B

Auxiliary Feedwater Motor-Driven Pump G-10S

Seal Water Return Filter C-40

Tag numbers in parenthesis also used for this equipment item.
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MOV - 14
MOV - 15
MOV - 16
MOV - 17
MOV - 18
MOV - 19
MOV - 1100B
MOV - 1100C
MOV - 1100D
MOV - 1202
MOV - 356
MOV - 357
MOV - 358
RV - 1

RV - 2

RV - 3

RV - 4

RV - 5

RV - 6

RV - 7

RV - 8

RV - 9

RV - 10

RV - 532

RV - 533
FCV - 1115D .
FCV - 1115E
FCV - 1115F
Main Stop

Valves (2)

TABLE 2.2

ACTIVE VALVES

PCV - 3000
PCV - 3001
PCV - 3002
PCV - 3003
PCV - 3004
PCV - 3005
PCV - 3006
PCV - 3007
PCV - 3021
PCV - 3022
PCV - 3023
PCV - 4051
PCV - 4052
PCV - 4054
PCV - 4055
PCV - 4056
PCV - 4057
PCV - 4058
PCV - 4059
PCV - 4060
PCV - 4061
PCV - 4063
PCV - 4064
CV - 76
cV - 77
cV - 78
cV - 79
CV - 4068
CV - 410
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SV
SV
SV
SV
)
sV
SV
SV
)

cv
Cv
cv
cv

FCV
FCV

FCV -
FCV -

2401
2402
2403
2404
3401
3402
3403
3404
3200
3205
32N
135

2145
3203
532

3201

2300
2301
3300
3301

1112

13
528
203
304
545
546
530
531




APPENDIX A - EQUIPMENT SUPPORT EVALUATION SUMMARIES




Component

Turbine
Holddown
Bolts

Pump
Holddown
Bolts

Base
Holddown
Bolts

Base
Channel
Flange

TABLE A-01

SUMMARY OF RESULTS FOR AUX. FEEDWATER

TURBINE DRIVEN PUMP, G-10

Calculated
Stress

0.03
(Interaction)

0.05
(Interaction)

0.60
(Interaction)

2.25 ksi

Allowable

Stress

1.0

1.0

1.0

23.67 ksi

-10 -

Remarks

0K, Level A Limits

OK, Level A Limits

0K, FS = 4.0

0K, Level A Limits




Component

Motor Hold
Down Bolts

Motor Base

Pump Hold
Down Bolts

Foundation
Bolts

TABLE A-02

SUMMARY OF RESULTS FOR CVCS TEST

PUMP, G-42
Calculated Allowable
Stress Stress
.013 1.0
(Interaction)
3.45 ksi 21.6 ksi
.08 1.0
(Interaction)
.26 1.0
(Interaction)

-1 -

Remarks

OK, Level A Limits

0K, Level A Limits
0K, Level A Limits

0K, FS = 4.0




Component

Support Legs
2-1/2x2-1/2x1/4
Angles

Leg to Shell
Weld

TABLE A-03

SUMMARY OF RESULTS FOR SEAL WATER INJECTION
FILTERS, C-42, C-42S

Calculated Allowable
Stress Stress Remarks
.88 1.0 0K, Level D Limits
(Interaction)
15.6 ksi 23.9 ksi 0K, Level D Limits

Note: The support legs are embedded in concrete, therefore no anchor bolts or
base plates are evaluated.

_']2_




|
e
|

[

|

|

I

3

|
®
I! |
1

|

|

ll

|
g
|

Component

Upper Supports
2x2x1/4 Angles

Upper Supports
Anchor Bolts

Upper Supports
Base Plates

Upper Supports
Base Plate Weld

Upper Supports
Pipe Clamp

Support Legs
2-1/2x2-1/2x1/4
Angles

Anchor Bolts
(Structural
Bolting)

Leg to Shell
Weld

Leg to Base
Plate Weld

TABLE A-04

SUMMARY OF RESULTS FOR SEAL WATER

SUPPLY FILTERS, C-952A, C-952C

Calculated
Stress

.59
(Interaction)

.57
(Interaction)
16.2 ksi -
19.0 ksi

18

'(Interaction)

.92

(Interaction)

.63
(Interaction)

21.2 ksi

5.8 ksi

Allowable
Stress

1.0

1.0

40.6 ksi

- 23.9 ksi

1.0

1.0

1.0

23.9 ksi

23.9 ksi

-13 -

Remarks

0K, Level D Limits

0K,
(FS
0K,
0K,

0K,

0K,

0K,

0K,

0K,

RTS Limits

= 2.0)

Level

Level

Level

Level

Level

Level

Level

D Limits
D Limits
D Limits

D Limits
D Limits

D Limits

D Limits




TABLE A-05

i - Calculated Allowable
Il Component Stress Stress
Support Legs: .45 1.0
: 2-1/2x2-1/2x1/4 (Interaction)
‘ ll Angle
Anchor Bolts a7 ' 1.0
I' (Interaction)
| Leg-Base Plate 2.4 ksi 23.9 ksi
Il Weld
S Leg-Shell Weld 10.4 ksi 23.9 ksi
Il Brace:
| 2x2x1/4 Angle 1.6 ksi 40,6 ksi
m 12" Pipe Clamp . 1.0
(Interaction)
‘ Weld at Angle 4.3 ksi 23.9 ksi
Il Brace ‘
- 14 -

SUMMARY OF RESULTS FOR SEAL WATER
SUPPLY FILTER, C-952B

Remarks

0K, Level D Limits

0K, FS = 4.0
OK. Level D Limits
0K, Level D Limits

0K, Level D Limits
0K, Level D Limits

OK, Level D Limits




ComEonent
€6x10.5

W6x20
W4x13
C4x5.4
Group 1

Base Plates

Group 1
Anchor Bolts

Group 2
Anchor Bolts

Group 2
Base Plates

Group 3
Base Plates

Group 3

Anchor Bolts

Group 4
Base Plates

Group 4
Anchor Bolts

Support Saddles

Saddle Bolts

TABLE A-06

SUMMARY OF RESULTS FOR SEAL WATER

HEAT EXCHANGER (E-34)

Calculated
Stress

4
(Interaction)

.05
(Interaction)

.30
(Interaction)

.07

(Interaction)

.49" Required

thickess

.61
(Interaction)

1.0
(Interaction)

15.6 ksi

Allowable
Stress
1.0
- 1.0
1.0
1.0
.75" Actual
thickness

1.0

1.0

21.6 ksi

Extremely low loads,
Qualified by Inspection

.10 ksi

.27

(Interaction)

.31
(Interaction)

.82
(Interaction)

21.6 Kksi
1.0
1.0

1.0

Remarks

OK, Level A Limits
0K, Level A Limits
0K, Level A Limits
OK, Level A Limits
0K, Level A Limits
0K, Level A Limits

0K, RTS Limits
(FS = 2.0) (Note 1)

0K, Level A Limits

0K, Level A Limits
0K, Level A Limits
OK, Level A Limits

0K, Level A Limits

NOTE 1: Anchors were assumed to be expansion bolts with embedded length of

3-1/4" (minimum for 3/4" dia. bolts).

Actual embedded length is

expected to be much greater, therefore results are conservative.

-15 -




TABLE A-07
ll‘ SUMMARY OF RESULTS FOR THE WATER COOLED CHARGING

PUMP OIL COOLERS

Calculated Allowable
I| Component Stress Stress Remarks
Cooler/Saddle .25" required N/A Actual bolt size not
Plate Bolts Diameter available, judged
Il ‘ . acceptable, See Note.
Saddle Plate to .206 1.0 0K, Level A Limits
“ Support Plate (Interaction)
Bolts
Support Plate/ 14.0 ksi 18.0 ksi OK, Level A Limits
| Channel Weld i
g Support Plate .96 1.0 0K, Level D Limits
m (Interaction) . ‘
l] NOTE: A11 loads were combined by absolute sum, maximum nozzle loads were

assumed to act simultaneously in the most severe direction.
' Therefore, results are conservative.

' - 16 -




Component

Angle/Cooler
Bolts

Support Legs

bLeg/Base
Plate Weld

Base Plate

Anchor Bolts

TABLE A-08

SUMMARY OF RESULTS FOR THE AIR COOLED
CHARGING PUMP OIL COOLERS

Calculated
Stress

.60
(Interaction)

.19
(Interaction)

.64
(Interaction)

.08 inch required

size

.185 inch required

thickness

Allowable
Stress

1.0
1.9
1.0
.25 .inch actual

size

.25 inch actual
thickness

-17 -

Remarks

0K, Level A Limits
0K, Level A Limits
0K, FS = 4.0

0K, Level A Limits

0K, Level D Limits



II TABLE A-09

‘, . SUMMARY OF RESULTS FOR THE CHARGING PUMPS,
“ G-8A, G-8B

Calculated | Allowable -

Component Stress Stress Remarks
Motor Hold .02 1.0 0K, Level A Limits
Down Bolts (Interaction)
Pump Hold .79 1.0 OK, Level A Limits
Down Bolts (Interaction) :

" 3644 1b. - 4250 1b. 0K, FS = 4,0
Anchor Bolts Note 1

Base Channel 20,6 ksi . 23.76 ksi 0K, using Level A
, Allowables

3 II " Foundation

Allowable is based on expansion bolt with 7-1/2" embedment in 4000

l]‘ Note 1: Foundation Bolts are J-Bolts with an embedment exceeding 12".
psi concrete. Results are conservative.
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TABLE A-10

SUMMARY OF RESULTS FOR AUXILIARY
FEEDWATER MOTOR DRIVEN PUMP, G-10S

Calculated Allowable
Component Stress Stress Remarks
1" Pump Hold .36 1.0 0K, Level D Limits
Down Bolts (Interaction)
5/8" Motor Hold .06 1.0 0K, Level D Limits
Down Bolts (Interaction) .
Pump Pedestal .44 1.0 OK, Level D Limits
(Interaction) | '
5/8" Anchor Bolts .65 1.0 0K, FS = 4.0
(Interaction)
Base Skid 14.9 ksi 40,6 ksi 0K, Level D Limits
(bending)
-19 -




TABLE A-11

SUMMARY OF RESULTS FOR THE SEAL WATER
RETURN FILTER, C-40

Calculated Allowable
' ComEonent Stress Stress Remarks
‘ Support legs .84 1.0 0K, Level D Limits
_ (Interaction) ‘

. : Leg, Anchor .70 1.0 OK, RTS Allowables

Bolts (Interaction) ~ (FS = 2.‘0) |
l Base Plate 27.7 ksi 40.6 ksi 0K, Level D Limits
'm Top Support .24 1.0 0K, Level D Limits
' ‘ Member A (Interaction)
| Top Support | .10 1.0 0K, Level D Limits
l Member B (Interaction)

Top Support .43 1.0 0K, Level D Limits
' Bolts (Interaction)

Top Support .69 1.0 0K, Level D Limits
l Member C (Interaction)
|- Top Support .55 1.0 0K, Level D Limits

Anchor Bolts (Interaction) .
' Top Support .91 kip/inch 4.2 kip/inch 0K, Level D Limits

Weld

- 20 -




APPENDIX B - VALVE QUALIFICATION LEVELS
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!‘ l. VALVE

MOV-18
MOV-19

MOV-1100B
MOV -1100C
MOV-1100D

MOV -356
MOV -357
MOV-358

FCv-2300
FCV-2301
FCV-3300
FCv-3301

Cv-3203
Cv-3201
Cv-532
cv-113

cv-410
Cv-4068B

Cv-528

Cv-76
Cv-77
Cv-78
Cv-79

LCV-1112

Cv-530
CV-531

FCV-1115D
FCV-1115E
FCV-1115F

MOV-14
MOV-15
MOV-16
Mov-17

l' MOV-1202

TABLE B-1 VALVE QUALIFICATION LEVELS

2.65
2.29

8.20

.73

4.14

2.74
4,53

1.36

.64

4.7

QUALIFICATION LEVEL

a

—y

1.77

1.53

5.47

.47

4.19

3.15
2.81

5.14

5.01

3.14

- 22 -
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2.65

2.29

8.20

7.24

2.90
3.02

1.31

2.06

4.7

aresu]tant

22.3




Rl

PCY-3000
PCY-3001

PCV-3002
PCV-3003
PCV-3004
PCV-3005
PCV-3006
PCV-3007
PCV-3021

PCV-3022
PCV-3023
PCV-405]

PCV-4052
PCV-4054
PCV-4055

TABLE B-1 VALVE QUALIFICATION LEVELS

QUALIFICATION LEVEL

4.1 4.73

1/2 inch diameter pressure
qualified by inspection.

-23 -

az aresu]tant
- 14.2
4,35 -
-- 10.41
- 7.75

control valves (regulators)




. " TABLE B-1 VALVE QUALIFICATION LEVELS

. | = QUALIFICATION LEVEL
l' VALVE a ay 2 ~ resultant
| PCV-4056 S
¢ PCV-4057

PCV-4058
H PCV-4059 1/2 inch diameter pressure control valves (regu'lators)
: PCV-4060 qualified by inspection.

PCV-4061

PCV-4063

PCV-4064

Main Steam Stop valves are considered piping anchors. Valves were

Stop Valves qualified for applied piping loads.

l - 24 -
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September 25,1984
0310-036-015

. Southern California Edison Company
Post Office Box 800 .
2244 Walnut Grove Avenue
Rosemead, California 91770 .

ATTENTION:  Mr. Duane Martin
SUBJECT: Valve Body Stresses for RTS Valves

REFERENCE: 1. Impell Report 01-0310-1305, Rev. 0,
"Summary of Results for RTS Active Valve
and Equipment Evaluations," transmitted to

'SCE with Impell Letter 0310-036-014, dated
August 10, 1984.

Gentlemen:
Enclosed for your use is the justification of the valve body stress
qualification to the BOPMEP criteria for RTS valves. We will also

incorporate this discussion in the RTS valve and equipment report

(Reference 1) and transmit the revised report to you later this
week.

If you have any questions please call Mr. Ward Ingles or me.
Very truly yours,
@’f‘{dﬂz\/%f\—

W. D. Gallo
Project Manager

WDG/W1/3ib
Enclosure

cc: Mr. George Stawniczy, SCE'(w/enc.)
Mr. Ed Kimoto, SCE (w/enc.)
~ Mr. Jack Rainsberry, SCE (w/enc.)




VALVE BODY STRESSES

The piping in the Return to Service (RTS) Scope at SONGS-1 was evaluated using
equation (9) of NC-3652 [1]. The piping evaluations considered pressure,
deadweight, and seismic inertia loads. The effects of valves on the piping
system was addressed by including the valve body in the piping model. A
lumped mass is included at the CG of the valve extended structure. The
primary stresses in the piping, including the effects of the stress
intensificaiton factors of Figure NC-3673.2 (b)-1 [1], were limited to 2.05,.

Seismic qualification of valves is performed in two parts; evaluation of
pressure retaining components and evaluation of non-pressure retaining parts.

Non-pressure retaining components, such as yoke legs and yoke to bonnet
bolting are evaluated as linear type supports using Subsection NF or Appendix
XVII of [1]. Passive valves are not required to operate during (or after) the
DBE, therefore, gross structural deformations in the extended structure are
acceptable.

The pressure retaining parts of the valve, including the body and bonnet, are
evaluated according to the rules of NC/ND-3500 of [1]. These rules require

‘that the valve body be stronger than the attached piping (NC-3521(a) of [1])..

The weakest section of the valve body is at the welded joint to the pipe. At
this section the valve body thickness is reduced to match the thickness of the
attached piping. In the RTS piping evaluations the valve to pipe welded
joints were qualified to the functionality limits. This demonstrates the
pressure integrity of all the valve bodies in the RTS Scope.

In addition to demonstrating pressure integrity, the BOPMEP criteria for
SONGS-1 require that stresses in the bodies be limited to yield for active
valves and to Level D 1imits for passive (inactives) valves ([3], Table 3).

The following paragraphs discuss the evaluation of stresses in the bodies of
the valves in the RTS Scope at SONGS-1. In each case the primary stress at

the pipe/valve interface is conservatively assumed to be 2.0Sy. Valves are

connected to the piping systems using butt welds, flanges, or socket welds.

These three connections are described below:

1. Socket Welds - For the small valves, including solenoid valves, a stress
intensification factor of 2.1 is applied to socket welded joints. In
addition, a comparison of the section modulus of standard 3000# socket

weld fittings [2] with the section modulus of standard weight piping shows

that the couplings have a moment capacity from 4.8 (for 1/2") to 3.1 (for
2") greater than the piping. Consideration of these two factors gives the

maximum primary stress in the valve body:
‘ 2.0
Sy
Nalve = (T7T5x2.T7(3.1) = Hs,
Review of the stress qualification concluded that with this magnitude it

reserves sufficient margins for the secondary stresses (thermal and SAM)
and the total stress in the valve body is less than yield. ‘

A%




. - Flanged Ends -~ Relief valves are commonly constructed such that the

limiting secion is the flanged ends. The valves in the RTS scope with
flanged ends were qualified by evaluating the 1oads in the flanged
connections using the rules of NC-3658. Al1 connections were qualified to

~ Level A or B service limits for all loading. This demonstrates that the

stresses in the valve body are below yield, since the level A and B stress
1imits are approximately equal to the yield stress.

Butt Welded Ends - Control and motor operated valves greater than 2" NPS
generally used butt welding ends. Butt welds are generally included in
the piping model as as-welded butt welds using stress intensification
factor of 1.8 or as tapered transitions using stress intensification
factors of 1.5 to 1.9.

A detailed review of 7 valve/pipe interfaces in 3 plants was performed in
[4]. The sizes ranges from 2" NPS to 6" NPS. The data from [4] is
summarized in Table 1. This data shows that the ratio of pipe section.
modulus to valve secton modulus ranges from 4.18 to 7.36. Consideration
of the stress intensificaton factors and the difference in section moduli
reduces the stress of 2.0Sy to: - :

2.0S
S, = . y =
vV~ (L75xT.5)(4.78) ~ .43S

Y

Again, this reserves-enough margins for the secondary stresses. Hence the
total stress in the valve body is less than yield.

. Conclusion:

Stress in valve bodies have been calculated based on pipe end loads (for

flanged valves) or by assuming a primary stress of 2.05‘y in the attached
piping. In all cases the basic stress in the valve body was found to be less

than S,. Therefore, the stresses in all valve bodies satisfy the
requirzments of the BOPMEP criteria for the RTS scope.
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1. ASME Boiler and Pressure Vessel Code, Section III, Subsection WC, 1983
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2. "Forged Steel Fittings, Socket-Welding and Threaded," AWSI Standard
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3. "Balance of Plant Mechanical Equipment and Piping Seismic Reevaluation
Criteria (BOPMEP Criteria)," San Onofre Nuclear Generating Station Unit 1,
dated May 20, 1983, Bechtel Power Corp. Job No. 14000-300/339.

4.. "A Review of the 1-D and 2-D Thermal Transient Analysis of Piping

Components," EDS Nuclear Report No. 01-9602-1113, July 2, 1981.




TABLE 1

Zv/zp(Note 1)

tp1' pe valve

2" .343 .922 4.18
2" .343 .922 4.18
3" .438 1.390  5.08
.438 1.688 7.10
3" . .438 1.688  7.10
4 .531 2.00 6.53
6" .78 3.00 7.36

N oo s w -
«

Note.]: ZV

Z; (do4 - di4) Do

_ (Do - Di%) do

do and di are OD and ID for pipe.

l' Where: Do and Di are 0D and ID for valve.
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0. H2189-S]

-t No. 8783R
KWIK-BOLT -
’ | | AVERAGE ULTIMATE TENSILE & SHEAR LOADS*
lcoNcRETE STRENGTH 2000 PSI 4000 PSI 6000 PSI
Diameter Embedment | Tension Shear Tehs-ion Shear Tension Shear
5/8" 2 3/4* | salo 11198 | 6600 11562| 7700 13500
31/2* | 6250 11198 | 9100 11562| 9560 13500
4 1/2" | 7000 11198 | 12000 11562 | 14500 13500
5 1/2" [ 7550 13378 | 14300 15437 | 20300 15437
6 172" | 8025 13378 | 16000 15437 | 21000 15437
7 1/2" | 9000 13378 | 17000 15437 21000 | 15437
3/4" 3 1/4" | 8155 13257 | 10150 17133 | 10860 | 18102
4" 9700 13257 | 13400 17133 13700 | 18102
‘I‘“3 5 11700 13257 | 16500 17133 | 17600 | . 18102
o | 6" 13800 15195 | 18000 18466 | 22500 | 21009
7" 15800 | 15195 | 21000 | 18466 | 23600 21009 1
8" 16000 15195 | 23000 18466 | 23600 21009 f
9 16000 15195 | 23500 18466 | 23600 21009 1
1" 4 1/2¢
5o
.
-
g
9" i
10"
- !

} H
.\ ’

Actual Concrete Strengths

2178 psi 4027 psi 6119 psi

*See sheet A-3 for notes A-2
ABBOT A. HANKS, TESTING LABORATORIES, SAN FRANCISCO, CA. 94107 c-8
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N

Bechtel Power Corporation
Engineers — Constructors

12400 East Imperial Highway

Norwalk, California 90650 @
MAIL ADDRESS

P.O. BOX 60860 - TERMINAL ANNEX. LOS ANGELES. CALIFORNIA 90060
TELEPHONE: (213) 807-2000

March 30, 1984
BPC/V-84-161

Peyre -
WP GPLLO
, RLGRUER
Mr. W. D. Gallo I/}STE,?t.E.,J
Project Manager : , VIR E/i
Advanced Engineering . . ' Doz

Impell Corporation
350 Lennon Lane
Walnut Creek, CA 94598

Subject: San Onofre Nuclear Generating Station, Unit 1
' Bechtel Job No. 15691-384
Safe Shutdown Equipment Data For:

jg)%CV6§ Tégi'éhmpﬁc¥£2“
c¢) Seal Water Injection Filter C-42 N/S

Dear Mr. Gallo:

The enclosed information is forwarded for your use in perfofming calculations
to determine seismic capability of the subject equipment. Should you require
further information, please contact Rick Gold at (213) 807-2466.

Very truly yours,

BECHTEL POWER CORPORATION

O f

. D. Duffin
roject Engineering Manager

RKG: jem/1925L

Enclosure: 1, Summary of Equipment Data
Transmittal to Impell
2, Equipment Data

cc: A. R. Guerrero
W. L. Nelson
G. W. Gartland
All with Enclosure 1 only




ENCLOSURE 1

SUMMARY OF EQUIPMENT
DATA TRAMSMITTAL TO IMPELL

Equipment No. Description Type of Data Provided
G-10 Auxiliary Feedwater QK/Component material, weight, nozzle
Turbine Driven and vessel thickness and pump
Pump foundation details.
/
- }2. Pump, motor and base plate bolt
patterns.

6{ Pump pedestal and base (channel)
dimensions.

L“{ Pump and turbine outline dwgs.
(2 dwgs.)

ﬁ{/Pump‘and turbiﬁe data (2 sheets).

G-42 CVCS Test Pump 1, Component material, weight, nozzle
and vessel thickness and motor base
detail, '

2. Foundation detail.
3. Pump outline dwg.
C-42 N/S Seal Water Injection 1. Component weight, material, nozzle
: : Filter ' and vessel thickness and horizontal
: support information.
2. Filter installation informatfon.
3. Filter shell and base assembly dwg.

4. Filter outline dwg.

5. Seal Water Filters concrete
enclosure plan and detail dwg.




LISULID PUWPED . B | Condensate

ful oo m/nu- foru){ros/an 300 .
<| L0V TENP/SPECIPIC SRAVITY 40-90F/1.0
2! vigcesiTY (N /varer PaEss.(P8iA) 1.670.3 -
Pagasvee: sucriow/piscwanst Fr. Abs. mouQ 30-60
SIFFENENTIAL: PETTHNRKX _ 2510
@l mesn: avarLasL/agoueagd By Bidder {re 30/18.5
®
S| ewP/oR1IVER WP/LFIICIANCY (AT RATIRG) —2927292765%
2 IMPELLER SIAMETER: BIO/MAK B-3/8"/B-3/8"
< SEPELLER EYE: ARZA/ENTRANCE VEL: 8.83 i{n
| erw/RoTaTION (FACING COUPLIES) 44L00/CW
B uwax. ALLOV WOAR PRESS./®O. STASLS 1600 psig/6
z BIAR RiNG (SR NP ELLER) CLEARANCE
> Material Supeested Bidders
= Trim 11-132 Chrome
CASE MATERIAL : ‘tungR/ouTER Cast Iron
u:: IMPELLER MATERIAL - Chrome Steel 11-13%
2  wLAR a1N6 NTL: CAsE/imPELLER Chrome Steel 11-132
SKAFT: MATERIAL/DIAMETER Chrome Steel 11-137% /1.25" @ impelle
: SHAFTY SLECVE MTL/EXTIND THRU &L ANDY Rarden Chrome Steel/Yes 11-13%
; 18] courLins: TYPr/wanuracrumee " Thomas Flexible
. . COUPLING SUARD REQUIRED?  Yes
o SASEPLATE: TYPL/MATYERIAL Lip or Rim/Fabricated Steel
WG| SNAFT STAL: TYPE/SEALINE CONNY __Packing/No
SCARINGS: TYPE: THRUSY/RADIAL Bsll/Ball
LUSRICATION: THRUST/RADIAL 0i1/041 _
; SUCTION CONNECTION: S12E/RATIRG/FACING 600¢ /ASA FF 3"
-t {oousLE) (stmaLE)/POSITION - Right Side
: DISCHARGE coununou SI2E/RATING/ FACING 600# ASA FF 4" .
W/ { PoOSITION 7 : Left Side
| =
T
ﬂ ~
PUMP mMARUFACTURER : Horthington Corg.
TYPE & 3128 3WIT - 86
. MET WEIGKT (PUMP ONLY)/SERIAL NUMBER ' 25904
H S DRIVER ure./RiAN BY Bidder - k'orthingtog[worthington
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Bechtel Power Corporation

Engineers -~ Constructors

12400 East Imperiat Highway v
Norwalk, California 30650 @
MAIL ADDRESS

P.0. BOX 60860 - TERMINAL ANNEX. LOS ANGELES. CALIFORNIA 90060
TELEPHONE (213) 807-2000

March 30, 1984
BPC/V-84~160

Mr. W. D. Gallo
Project Manager
Advanced Engineering
Impell Corporation

350 Lennon Lane

Walnut Creek, CA 94598

Subject: San Onofre Nuclear Generating Station, Unit 1
Bechtel Job No. 15691-384
Safe Shutdown Equipment Data For:

a) Seal Water Supply Filter G2A and G2C

b) Seal Water Supply Filter PZB ,

d) Charging Pump Oil Coolers - Water Cooled
e) Charging Pump 0il Coolers — Air Cooled

Dear Mr. Gallo:
The enclosed information is forwarded for your use in performing calculations

to determine seismic capability of the subject equipment. . Should you require
further information, please contact Rick Gold at (213) 807-2466.

Very truly yours,

BECHTEL POWER CORPORATION

)y

. D. Duffin
roject Engineering Manager

RKG: jem/1925L
Enclosure: 1. Summary of Equipment Data —
Transmittal to Impell
2, Equipment Data

ce: A. R. Guerrero
W. L. Nelson : -
G. W. Gartland
All with Enclosure 1 only




ENCLOSURE 1

SUMMARY OF EQUIPMENT .
DATA TRAMSMITTAL TO IMPELL

Equipment No. Description

Type of Data Provided

G-2A/2C Seal Water Supply
Filter
G-2B - Seal Water Supply
Filter »
-3 / ' Seal Water Heat
Exchanger
N.A.”/ Charging Pump
011 Coolers -
(water cooled)
. for G8A and G8B
N.A Charging Pump

0il Coolers -
(air cooled)
for G8A and G8B

‘Component weight, material, nozzle

and vessel thickness and foundation
information.

Filter support informationm.

Filter assembly dwg.

‘Manufacturers' filter data.

Component weight, material, nozzle
and vessel thickness and foundation
information.

Filter support information.

Filter assembly dwg.

Manufacturers' filter data,

Component weight, material and
nozzle and vessel thickness.
Heat exchanger outline dwg.

Heat exchanger support structure
detail and pictorial (2 sheets).
Structural support assembly

. (3 sheets).

_Manufacturers' equipment data.

Component weight, material, nozzle
and vessel thickness, oil cooler
outline dimensions and.mounting
and foundation details..

Information not available.
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KWIK-BOLT

AVERAGE ULTIMATE TENSILE & SHEAR LOADS*

File No. H2189-S1
Report No. 8783R

*See sheet A-3 for notes

ABBOT A. HANKS, TESTING LABORATORIES, SAN FRANCISCO, CA. 94107

A-1l

CONCRETE STRENGTH 2000 PSI 4000 PSI 6000 PSI
Diameter | Embedment Tension Shear Tension Shear Tension Shear
1/4" -1 1/8" 975 1653 1455 2612 1755 2389
11/2" 1875 1653 2225 2612 2935 2389
1 3/4" 2275 1653 2700 2612 3300 2389
2" 2525 1653 3125 2612 3350 2389
2 1/4" 2680 1653 3310 2612 3350 2389
21/2" 2800 1653 3350 2612 3350 2389
| 3/8" 1 5/8" 2245 3748 2355 5107 2810 6266
2" 2725 3748 3025 5107 3650 6266
21/2" 3075 3748 3900 5107 4450 6266
3" 3300 3792 4300 5419 5000 6266
3 1/2“ 3425 3792 4600 5419 5275 6266
4" 3520 3792 4750 5419 5375 6266
4 1/2" 3580 3792 4800 5419 5400 6266
1/2" 21/4" - 4545 . 7444 5510 83L6 6845 9341
2 3/4" 5800 7444 7200 8316 9800 9341
il/2” | 7000 7444 9450 8316 13200 9341
4 1/2" 7275 8897 11225 10232 14550 11522
s 1/2" 8250 8897 12050 10232 15150 11522
6" 9000 8897 12300 10232 ° 15300 11522
Actual Concrete Strengths
2178 psa 4027 psi 6119 psa

C-7




” File No. H2189-S
Report No. 8783R

AVERAGE ULTIMATE TENSILE & SHEAR LOADS*

KWIK-BOLT

ICONCRETE STRENGTH 2000 PS1I 4000 PSI 6000 PSI
Diameter | Embedment| Tension| Shear | Tension| Shear| Tension| Shear
5/8" 2 3/4" 5410 11198 6600 11562 7700 13500
| 31/2" | 6250 | 11198 | 9100 11562 9560 13500
4 1/2“ 7000 11198 12000 11562 14500 13500
5 1/2" 7550 13378 14300 15437 20300 15437
6 1/2" 8025 13378 | 16000 15437 21000 15437
. 7 1/2° 9000 13378 | 17000 15437 21000 15437
3/4" 3 i/;“ 8155 13257 LOlSO : 17133 10860 18102
4" i 9700 13257 13400 17133 13700 18102
5" 11700 13257 16500 17133 17600 18102
6" 13800 15195 18000 - 18466 22500 . 21009
7" 15800 15195 21000 18466 23600 21009
8" 16000 15195 23000 18466 23600 21009
9* 16000 15195 23500 18466 23600 21009
1" 4 1/2¢
gn
6"
70
8"
9;
lo"

Actual Concrete Strengths

2178 psi

*See sheet A-3 for notes
ABBOT A. HANKS, TESTING LABORATORIES, SAN FRANCISCO, CA. 94107

402

7 psi

6119 psi

A-2

C-8




DF [o]

‘ INC.

FASTENING SYSTEMS

CORPORATE HEADQUARTERS P.0O. BOX 45400, TULSA, OK 74145, (918) 627-9711 -
REVISED
1" DIAMETER HILTI KWIK-BOLT AVERAGE
ULTIMATE TENSILE AND SHEAR LOADS
ANCHOR CONCRETE STRENGTH
EMBEDMENT 2000 PSI 4000 PSI 6000 PSI
DEPTH - -
ULTIMATE ULTIMATE | ULTIMATE ULTIMATE | ULTIMATE ULTIMATE
(INCHES) TENSION SHEAR | TENSION  SHEAR | TENSION  SHEAR
- 4% 14000 27355 16000 26879 20500 32112
5 . 15500 27355 18900 26879 23441 32112
. 6 17600 27355 23441 26879 23441 32112
. 7 18200 27355 23441 26879 23441 32112
8 18200 27355 23441 34491 23441 36394
| 9 18200 27355 23441 34491 23441 36394
‘ | 10 18200 27355 23441 34491 ‘23441 36304

NOTE: The maximum working loads should not exceed % of the average
ultimate values listed. Actual factor of safety to be used depends
on the application.

- C-8A
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Bechtel Power Corporation

Engineers — Constructors

12400 East Imperial Highway "

Norwalk, California 90650 @
MAIL ADDRESS

P.0. BOX 60860 - TERMINAL ANNEX. LOS ANGELES. CALIFORNIA 90060
TELEPHONE: (213} 807-2000

March 23, 1984
BPC/V-84-156

FouTe -
WL GRa Lo
RL iy G
Mr. W. D. Gallo - ' . IS AT
Project Manager WREp
Advanced Engineering DGowE »

Impell Corporation
350 Lennon Lane
Walnut Creek, CA 94598

Subject: San Onofre Nuclear Generating Station, Unit 1
Bechtel Job No. 15691-384
Safe Shutdown Equipment Data

Dear Mr. Gallo:

The information indicated on attachment 1 is forwarded for your use in
performing calculations to determine seismic capability of the equipment.
If you require any additional informationm, please contact Rick Gold at
(213) 807-2466.

Very truly yours,

BECHTEL POWER CORPORATION

Dilgfe—
» D. Duffin
roject Engineering Manager

RKG:cwe/1925L

Attachment: 1. Summary of Equipment Data
transmitted to Impell

2. Equipment Data @”Féﬂé/" 3 [&_X To
L= .
cc: A. R. Guerrero - -
W. L. Nelson Tmeewe Cawe Mo ©&Q-0 9
G. W. Gartland ' )
All with Attachment 1 only Job it O30~ 036- 1356
-




ATTACHMENT 1

SUMMARY OF EQUIPMENT -

' DATA TRANSMITTAL TO IMPELL

Equipment No.

Description

Type of Data Provided

G-8A/B

Charging Pumpé

Equipment weights and holddown

- bolt sizes.

Field sketch of holddown

bolting pattern (3 sheets).

Pump data sheet.

Anchorbolt and foundation
details,

Certified pump outline
drawing.

Nozzle and vessel thickness.
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Appenp1x A,

LIGUID PUNP LD 3% Bor Acid
w| riow: moRMAL/DCSIEM (oru) (XERORRY,  136/213
<| rLow Tewp/sPEcivic oRAVITY WATER = 1.0 130 F/1.05 max.
2 viscosiTY (BED)/vAPOR PRLSS. (PSIA) 0.52 cp/2.3
PRESSURE: SUCTION/DISCHARSE (Psia) 115 max. /2495 max.
DIFFERENTIAL: FPEET/PSI 5200/2300 -
S| wesw: - AvaiLasie/reoutacn_ (ev)]  30/11
§| _SERVICE Charging
€ §YSTEM Chemical and Volume Control
a| owr/oRtvEn uv/trroclt-cv (AT RaTING) 550/600/41 at 136 gpm
S| IMPELLER DIAMETEIR: BID/MAX 10-1/8 / 10-1/4
S|  tEPELLER EYE: ARZA/ENTRANCE ViL: 12.7 8q. in. / 4.36 ft/sec
«| arwrotation (racine courLime) 3570/CCH_
3! wax. ALLO® WORK PRESS./RO. STAGES 27504/12
2 STAR RING (OR INPELLER) CLEARANCE 0.016 {n. (Dismetral)
3
CASE MATERIAL : INNER/QUTER™ A351, CF8/A266, 11, lined w/304 SS
¥l twegiLER MaTERIAL A351/CFB
Ol WCAR RING NTL: CASE/IMPELLER A336, F8M/A336, F8M w/Colmonoy #6
SHAFT: MATEIRIAL/DIAMETER A336, FB8M/2-1/4 in.
SHAFT SLEEVE MTL/EXTEND THRU O AND? A336, F8M/Yas
S| courLING: TYPE/MANUFACTURER Flexible /Thomas DBZ
COUPLING SUARD REQUIARED? Yeg.

o] BSASEPLATE: TYPE/MATERIAL Drain Rim/Fabricated Steel
S| SHAPT SEAL: TYPL/SEALING CONNT Teflon Packing/Drain Conn,
GEARINGS: TVYPE: THRUST/RADIAL True Kin}gbury/Sleeve

LUBRICATION: THRUSY/RADIAL Forced Feed with Pump, Strainer & Cooler
SUCTION CONNECTION: SIZE/RATIRG/FACING 3'"/Weld End Preparation
(boustE) (sthesg)/PosiTiON . Single/Top
DISCHARGE CONRECTION: llZI/IATIll/'ACllQ___"__Zﬂlﬂeld_znd_zzgpa;al1nn
PoSITION __Top '
PUMP MANUFACTURER Pacific P .
TYPE & 31128 2" Type Z 12 Stages
NET WEIGHT (PumP o-u)/suu; NUMBER
DRIVER MFE./Puln BY Westinghouse /Pacifiec
(woTOR) (TURS.)/ (INTEGRAL) (cPLD.) Motor /Flexible Coupling
SERIAL NUMBER/ORAVWING REFLALNCE
INSPECTION/NYPROSTATIC TEST? Yes/Yes
PERFORMANCE ttsr?/vurutsstov Yes/Yes
cosT coot a
g FEXHEXANTHE) (sree mo) E-Spec. No. 675229
| *Materials are specified by ASIM Number :
-y ,
S " Pump Welight 9480 1bs
v Driver Weight 5250 lbs
: Base Weight 1700 1bs
°£‘ Total Weight 16430 1bs
BECHTEL . :
conroration |HORIZONTAL CENTRIFUGAL PUMP DATA SHEET| o0 uo 3246

VPS-E32-12/.0

POWER DIVISION
CNGINEERING

CHARGING PUMPS, G-8A AND B

: REY.
San Onofre Nuclear

Generating Station
Unit No. 1
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lN\PELL

CORPORATION

. Memorandum - | |
| "\ . ’ File: (D2/0- D2&- i250

To: lUOYC/ IM?[(§ _ - Copy:.

wIW
From:  Colyn Wﬂ; /J’ ™ Waimw

Date:  (p/)3/84
Subject: Noizle (loads (o C/m?"f] Puwps &-3R 4 6-305
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SUICKPIFE VERS 23 01/03/54; CYEER 172 - NOS. 84/06/12
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ANCHOR _iZaD SUMMARY.
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[MFSLL JURPORATION FAGE 153

S/ICKFIFE VERS 2C 01/03/84; CYGER 172 - NOS. - 84/06/12 2z 29 14

EOUTHES S CALIFGRN EDIZON, SAN CNOFRE UNIT 1§

SAFE SUTDOWN PIPING FUNCTIONALITY CRITES A EVALUATICN

CALL g fve1z :
"?RDBLEM # Ccvi12 REV. # -3 SUBMITTED: 12-JUN-3S4 17:48:58

ANCHOR LCAD /SUMMARY (CONT ‘D).
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File No. H2189-S1

KWIK-BOLT Report No. 8783R

N

AVERAGE ULTIMATE TENSILE & SHEAR LOADS*

CONCRETE STRENGTH 2000 PSI 4000 PSI 6000 PSI
Diameter | Embedment | Tension Shear Tension Shear Tension Shear
- 1/4" 11/8" 975 1653 1455 2612 1755 2389

11/2" 1875 1653 2225 2612 2935 2389
1 3/4" T 2275 1653 2700 2612 3300 2389
2" 2525 1653 3125 2612 3350 2389
2 174" |- 2680 1653 3310 2612 3350 1 2389
2 172" . 2800 1653 3350 2612 3350 2389
3/8" 1 5/8" 2245 3748 2355 5107 2810 | 6266
2" 2725 3748 3025 5107 3650 6266
2 1/2" 3075 3748 3900 5107 4450 | 6266
3" 3300 3792 4300 5419 5000 6266
3 1/2" 3425 3792 4600 5419 5275 | .§266
4" 3520 3792 4750 5419 5375 6266
4 1/2" 3580 3792 4800 5419 5400 _}6266
1/2" | 2 1/4" 4545 ' 7444 5510 8316 6845 | 9341
2 3/4" 5800 7444 7200 8316 9800 9341
31/2" 7000 7444 9450 8316 13200 9341
4 1/2" 7275 8897 11225 10232 | 14550 11522
5 1/2" 8250 8897 12050 10232 15150 11522
6" 9000 8897 12300 10232 15300 11522
Actual Cohcre_te Strengths | Rar Co]l ™ LmPac
2178 ps1 4027 psi 6119 ps1 Chee N EQ-09
*See sheet A-3 for notes . Jos N OJ10~- O~ DSC

ABBOT A. HANKS, TESTING LABORATORIES, SAN FRANCISCO, CA. 94107
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File No. 1H2189-S]
Report No. 8783R
KWIK-BOLT

AVERAGE ULTIMATE TENSILE & SHEAR LOADS*

CONCRETE STRENGTH 2000 PSI 4000 PSI 6000 PSI
Diameter Embedment | Tension Shear Tension Shear Tension Shear
5/8" 2 3/4" 5410 11198 6600 11562 7700 13500
3 1/2" 6250 11198 9100 11562 9560 13500
4 1/2" 7000 11198 12000 | 11562I 14500 13500
5 1/2" 7550 13378 14300 15437 20300 15437
6 1/2" 8025 13378 | 16000 15437 | 21000 15437
7 1/2" 9000 13378 170001[ , 15437 21000 - 15437
3/4" 3 1/4" ‘8155 13257 10150 17133 10860 ' 1é102
4" 9700 - 13257 13400 17133 13700 18102
5" 11700 13257 16500 17133 17600 18102
6" 13800 15195 18000 » 18466 22500 21099
7™ 15800 15195 21000 18466 23600 21009
8" 16000 15195 23000 18466 23600 21009
9" 16000 15195 23500 . 18466 23600 21009
1" 4 1/2"
gn
6"
7"
8"
9" |
io"
i

- Actual Concrete Strengths

2178 psi 4027 psi 6119 psi

*See sheet A-3 for notes A-2
ABBOT A. HANKS, TESTING LABORATORIES, SAN FRANCISCO, CA. 94107 c-8




INC.

FASTENING SYSTEMS

CORPORATE HEADQUARTERS P.0. BOX 45400, TULSA, OK 74145, (918) 627-9711

REVISED

1" DIAMETER HILTI KWIK-BOLT AVERAGE
ULTIMATE TENSILE AND SHEAR LOADS

' ANCHOR | CONCRETE STRENGTH
EMBEDMENT 2000 PSI 4000 PSI 6000 PSI
DEPTH - :
A ULTIMATE ULTIMATE | ULTIMATE ULTIMATE | ULTIMATE ULTIMATE
(INCHES) TENSION  SHEAR | TENSION  SHEAR | TENSION  SHEAR
4% 14000 27355 16000 26879 20500 32112
5 15500 27355 18900 26879 23441 32112
e 6 17600 27355 23441 26879 23441 32112
. 7 18200 27355 23441 26879 23441 32112
8 18200 27355 23441 34491 23441 36394
) 18200 27355 23441 34491 23441 36394
10 18200 27355 23441 34491 23441 36394

NOTE: The maximum working loads should not exceed % of the average
ultimate values listed. Actual factor of safety to be used depends -
on the application.

s

C-8A




. _ File No. H2189-S1
Report No. 8783R

KWIK~BOLT
“-_\S , AVERAGE ULTIMATE TENSILE & SHEAR LOADS*
4 .
CONCRETE STRENGTH 2000 PSI 4000 PSI 6000 PSI
Diameter | Embedment | Tension Shear Tension Shear Tension Shear
1 1/4" 5 1/2" 19000 36750 | 23000 | 35680 31200 | 45195
A6 172" 21600 | 36750 27100 35680 36500 45195
7 1/2" 23600 36750 31100 35680 42000 45195
8 1/2" 25100 39843 34600 35680 44400 47098
_§'1/2" 26 200 39843 | 37800 35680 44400 47098
§> 10 1/2" 26800 39843 40900 | 35680 44400 49596
; 1

Actual Concrete Strengths

2178 psi 4027 psi 6119 psi

¢

3 - *Tension values obtained from best fit curve through mean values of test
g data. Curves and test data contained in A. A. Hanks Report No. 8784

; (HILTI No. TR-—lllA)

Shear values are mlnlmum mean values at each embedment based on failure
across threaded section of the anchor.

ot e e a2 s 1 o

.‘ii;‘ A-3 .

ABBOT A. HANKS, TESTING LABORATORIES, SAN FRANCISCO, CA. 94107 .




