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1.0 INTRODUCTION 

As part of the Return To Service (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.  

2.0 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.  

3.0 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.  

-I1.
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I The seisimnic capatiies f the alvesiere Tl termined based on the 
bedin xi nd shear strfsses irrthe c iticg1 section of the 

valve and the }equirements of Section III Apendix XVII f the ASME Ide [1. alificatjon wademonstrated y comparing the seismic 
apaci~ of tl valv&4to t seismil acceTeratiok-resulting from the 

actual ipe/pi e support c ftiguratdon. 

Functonalitof the valve is ensured by limiting all stresses to 
the elastic range. The Level C aTlowable stresses of Apendix XVII 

* 
maintain all stresses below the yield point.  

In addition todemonstrati ngpressipre integrity, the BOPMEP criteria 
-for SONGS 1 [ ] require thit stresses in-the valve bodies are 
limited to yieild.  

A more tetaile4 descriptionif the valve criteria is contained in [4].  

3.3 Passive Valves 

Passive-Valves re no require 7dto-operate during or after the 
postulated seisaic event. Therefor gross deformations in the 
extended _ structures (non-pressure retaining components) are 
acceptable andthese parts were not included in Impell's RTS work 
scope.  

The BOPMEP criteria [38) limit streses in the valve bodies to the 
level D limit of [1]. - The evaluation of valve body stresses is 
described in Appendix C.  

3.4 Load Combinations 

3.4.1 Equipment Supports 

fvaluations ot support's icludedSSE inertia loads 
load'applied1by-attached ipin loads), and gravity 
loads.  

I3.42 Active Valves 

Evaluations of the active valves included gravity, SSE 
inertia, and operational loads.  

4.0 'EVALUATION METHODOLOGY 

4.1 Equipment Supports 

Equipment supports were evaluated using equivalent static analyses.  
These analysesiiere performed in 3 steps as described below: 

1. Component Frequency. The fundamental ftequency of vibration was 
determined using hand calculations or simplified computer 
models. The natural frequencies were used with the floor 
response spectra to provide the seismic load factor.  
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2. Seismic Loads. Seismic load factors were determined in 
accordance with Section II.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 nozzle 
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.  

4.2 Active Valves 

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.Og 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.  

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 

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

I.
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II TABLE 2.1 

II . 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 Oil Coolers (water-cooled) E-906, E-907 

Charging Pump Oil 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 

U 
I.  

NOTE 1: Tag numbers in parenthesis also used for this equipment item.  

II 
I 
I 
I 
I.  
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II TABLE 2.2 

ACTIVE VALVES 

MOV - 14 PCV -3000 SV -2401 
MOV - 15 PCV - 3001 SV - 2402 
MOV - 16 PCV - 3002 SV - 2403 I MOV - 17 PCV - 3003 SV - 2404 
MOV - 18 PCV - 3004 SV - 3401 
MOV - 19 PCV - 3005 SV - 3402 
MOV - 1900B PCV - 3006 SV - 3403 
MOV - 1100C PCV - 3007 SV - 3404 
MOV - 1100D PCV - 3021 SV - 3200 
MOV - 1202 PCV - 3022 SV - 3205 
MOV - 356 PCV - 3023 SV - 3211 
MOV - 357 PCV - 4051 SV - 135 
MOV - 358 PCV - 4052 

PCV - 4054 
PCV - 4055 CV - 2145 

RV - 1 PCV - 4056 CV - 3203 
RV - 2 PCV - 4057 CV - 532 
RV - 3 PCV - 4058 CV - 3201 
RV - 4 PCV - 4059 
RV - 5 PCV - 4060 
RV - 6 PCV - 4061 FCV - 2300 
RV - 7 PCV - 4063 FCV - 2301 

RV - 8 PCV - 4064 FCV - 3300 
RV - 9 FCV - 3301 
RV - 10 CV - 76 
RV - 532 CV - 77 I RV - 533 CV - 78 LCV - 1112 

CV - 79 
FCV - 1115D. CV - 406B CV - 113 
FCV - 1115E CV - 410 CV - 528 
FCV - 1115F CV - 203 

CV - 304 
Main Stop CV - 545 
Valves (2) CV - 546 

CV - 530 
CV - 531 

I 
I.  
,*-8
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APPENDIX A - EQUIPMENT SUPPORT EVALUATION SUMMARIES 

I 
I 
I 
I 

I 
I 
I.  
I 

I 
I 
I 
I 
I 
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II1 TABLE A-01 

SUMMARY OF RESULTS FOR AUX. FEEDWATER 
TURBINE DRIVEN PUMP, G-10 

II 
Calculated Allowable 

Component Stress Stress Remarks 

Turbine 0.03 1.0 OK, Level A Limits 
Holddown (Interaction) 
Bolts 

Pump 0.05 1.0 OK, Level A Limits 
Holddown (Interaction) 
Bolts 

Base 0.60 1.0 OK, FS = 4.0 
Holddown (Interaction) 
Bolts 

Base 2.25 ksi 23.67 ksi OK, Level A Limits 
Channel 
Flange 

I 

I.  
II 

I 
II 
II 
I 

I - 10 -



I 
TABLE A-02 

SUMMARY OF RESULTS FOR CVCS TEST 
PUMP, G-42 

I 
Calculated Allowable 

Component Stress Stress Remarks 

Motor Hold .013 1.0 OK, Level A Limits I Down Bolts (Interaction) 

Motor Base 3.45 ksi 21.6 ksi OK, Level A Limits 

Pump Hold .08 1.0 OK, Level A Limits 
Down Bolts (Interaction) 

Foundation .26 1.0 OK, FS = 4.0 
Bolts (Interaction) 

I 
II 

I.  
II 
I 

I 
I 

I -11 -



II TABLE A-03 

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

I 

I 
Calculated Allowable 

Component Stress Stress Remarks 

Support Legs .88 1.0 OK, Level D Limits 
2-1/2x2-1/2x1/4 (Interaction) 
Angles 

Leg to Shell 15.6 ksi 23.9,ksi OK, Level D Limits 
Weld 

I 
Note: The support legs are embedded in concrete, therefore no anchor bolts or 

base plates are evaluated.  

I 
I.  
I 
II 
I 
I 
I 
I 

I - 12 -
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II TABLE A-04 

SUMMARY OF RESULTS FOR SEAL WATER 
SUPPLY FILTERS, C-952A, C-952C 

I 
Calculated Allowable 

Component Stress Stress Remarks 

Upper Supports .59 1.0 OK, Level D Limits I 2x2x1/4 Angles (Interaction) 

Upper Supports .57 1.0 OK, RTS Limits 
Anchor Bolts (Interaction) (FS = 2.0) 

Upper Supports 16.2 ksi 40.6 ksi OK, Level D Limits 
Base Plates 

Upper Supports 19.0 ksi 23.9 ksi OK, Level D Limits 
Base Plate Weld 

Upper Supports .18 1.0 OK, Level D Limits 
Pipe Clamp (Interaction) 

I Support Legs .92 1.0 OK, Level D Limits 
2-1/2x2-1/2x1/4 (Interaction) 
Angles 

Anchor Bolts .63 1.0 OK, Level D Limits 
(Structural (Interaction) 
Bolting) 

Leg to Shell 21.2 ksi 23.9 ksi OK, Level D Limits 
Weld 

Leg to Base 5.8 ksi 23.9 ksi OK, Level D Limits 
Plate Weld 

I 
I 
I 
II 

I - 13 -
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TABLE A-05 

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

II 
Calculated Allowable 

Component Stress Stress Remarks 

Support Legs: .45 1.0 OK, Level D Limits 
2-1/2x2-1/2x1/4 (Interaction) 
Angle 

Anchor Bolts .77 1.0 OK, FS = 4.0 
(Interaction) 

Leg-Base Plate 2.4 ksi 23.9 ksi OK. Level D Limits U Weld 

Leg-Shell Weld 10.4 ksi 23.9 ksi OK, Level D Limits 

Brace: 
2x2x1/4 Angle 1.6 ksi 40.6 ksi OK, Level D Limits 

12" Pipe Clamp .1 1.0 OK, Level D Limits 
(Interaction) 

Weld at Angle 4.3 ksi 23.9 ksi OK, Level D Limits 
Brace 

I 
I 
I 
I 
I 
I 
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II TABLE A-06 

SUMMARY OF RESULTS FOR SEAL WATER 
HEAT EXCHANGER (E-34) 

II 
Calculated Allowable 

Component Stress Stress Remarks 

C6xlO.5 .41 1.0 OK, Level A Limits 
(Interaction) 

W6x20 .05 1.0 OK, Level A Limits 
(Interaction) 

W4x13 .30 1.0 OK, Level A Limits 
(Interaction) 

C4x5.4 .07 1.0 OK, Level A Limits 
(Interaction) 

Group 1 .49" Required .75" Actual OK, Level A Limits 
Base Plates thickess thickness 

Group 1 .61 1.0 OK, Level A Limits 
Anchor Bolts (Interaction) 

Group 2 1.0 1.0 OK, RTS Limits 
Anchor Bolts (Interaction) (FS = 2.0) (Note 1) 

Group 2 
Base Plates 15.6 ksi 21.6 ksi OK, Level A Limits 

Group 3 
Base Plates 

Extremely low loads, 
Group 3 Qualified by Inspection 
Anchor Bolts 

Group 4 .10 ksi 21.6 ksi OK, Level A Limits 
Base Plates 

Group 4 .27 1.0 OK, Level A Limits 
Anchor Bolts (Interaction) 

Support Saddles .31 1.0 OK, Level A Limits 
(Interaction) 

Saddle Bolts .82 1.0 OK, Level A Limits 
(Interaction) 

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-



I 
TABLE A-07 

SUMMARY OF RESULTS FOR THE WATER COOLED CHARGING 
PUMP OIL COOLERS 

I 
Calculated Allowable 

Component Stress Stress Remarks 

Cooler/Saddle .25" required N/A Actual bolt size not 
Plate Bolts Diameter available, judged 

acceptable, See Note.  

Saddle Plate to .206 1.0 OK, Level A Limits I Support Plate (Interaction) 
Bolts 

I Support Plate/ 14.0 ksi 18.0 ksi OK, Level A Limits 
Channel Weld 

Support Plate .96 1.0 OK, Level D Limits 
(Interaction) 

NOTE: All loads were combined by absolute sum, maximum nozzle loads were 
assumed to act simultaneously in the most severe direction.  
Therefore, results are conservative.  

I.  
I 
II 
II 
I 

IN 
I.  

I - 16 -



TABLE A-08 

SUMMARY OF RESULTS FOR THE AIR COOLED 
CHARGING PUMP OIL COOLERS 

II 
Calculated Allowable 

Component Stress Stress Remarks 

Angle/Cooler .60 1.0 OK, Level A Limits I Bolts (Interaction) 

Support Legs .19 1.0 OK, Level A Limits 
(Interaction) 

II Anchor Bolts .64 1.0 OK, FS = 4.0 
(Interaction) 

Leg/Base .08 inch required .25,inch actual OK, Level A Limits 
Plate Weld size size 

Base Plate .185 inch required .25 inch actual OK, Level D Limits 
thickness thickness 

II 

III 
I 
I 

I 
I 
I 
I.  
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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 OK, Level A Limits 
Down Bolts (Interaction) 

Pump Hold .79 1.0 OK, Level A Limits 
Down Bolts (Interaction) 

Foundation 3644 lb. 4250 lb. OK, FS = 4.0 
Anchor Bolts Note 1 

Base Channel 20.6 ksi 23.76 ksi OK, using Level A 
Allowables 

I 

Note 1: Foundation Bolts are J-Bolts with an embedment exceeding 12".  
Allowable is based on expansion bolt with 7-1/2" embedment in 4000 
psi concrete. Results are conservative.  

II 
I 
I 
I 
I 
I.  

S- 18 -



II 
TABLE A-10 

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

II 
Calculated Allowable 

Component Stress Stress Remarks 

1" Pump Hold .36 1.0 OK, Level D Limits 
Down Bolts (Interaction) 

5/8" Motor Hold .06 1.0 OK, Level D Limits 
Down Bolts (Interaction) 

Pump Pedestal .44 1.0 OK, Level D Limits 
(Interaction) 

5/8" Anchor Bolts .65 1.0 OK, FS = 4.0 
(Interaction) 

Base Skid 14.9 ksi 40.6 ksi OK, Level D Limits 
(bending) 

II 
I.  
I 
I 

I 
I 
I 
I.  
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II TABLE A-11 

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

I 
Calculated Allowable 

Component Stress Stress Remarks 

Support legs .84 1.0 OK, Level D Limits 
(Interaction) 

Leg, Anchor .70 1.0 OK, RTS Allowables 
Bolts (Interaction) (FS = 2.0) 

Base Plate 27.7 ksi 40.6 ksi OK, Level D Limits 

Top Support .24 1.0 OK, Level D Limits 
Member A (Interaction) 

Top Support .10 1.0 OK, Level D Limits 
Member B (Interaction) 

Top Support .43 1.0 OK, Level D Limits Bolts (Interaction) 

Top Support .69 1.0 OK, Level D Limits 
Member C (Interaction) 

Top Support .55 1.0 OK, Level D Limits 
Anchor Bolts (Interaction) 

Top Support .91 kip/inch 4.2 kip/inch OK, Level D Limits 
Weld 

I 
I 
I 

I 
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APPENDIX B - VALVE QUALIFICATION LEVELS 

I 
I 
g 
I 
U 
I 
I 
I.  
I 

I 

I 
I 
I 
I.  
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II TABLE B-1 VALVE QUALIFICATION LEVELS 

II QUALIFICATION LEVEL 

VALVE ax a az aresultant 

MOV-18 2.65 1.77 2.65 
a MOV-1 9 

MOV-1100B 
MOV-1100C 2.29 1.53 2.29 -
MOV-1100D 

MOV-356 I MOV-357 8.20 5.47 8.20 -
MOV-358 

FCV-2300 
FCV-2301 -- -- -- 22.3 
FCV-3300 
FCV-3301 

CV-3203 -- -- -- 22.3 

CV-3201 -- -- -- 21.8 

CV-532 -- -- -- 19.6 

CV-113 1.28 1.98 1.06 -

CV-410 -- -- -- 11.07 
CV-406B 

CV-528 .73 .47 1.15 -

CV-76 
CV-77 4.14 4.19 7.24 -
CV-78 
CV-79 
LCV-1112 2.74 3.15 2.90 -

CV-530 4.53 2.81 3.02 -
CV-531 

FCV-1115D 
FCV-1115E 1.36 5.14 1.31 -
FCV-1115F 

MOV-14 
MOV-15 .64 5.01 2.06 -
MOV-16 
MOV-17 

MOV-1202 4.71 3.14 4.71 -

-22-



II TABLE B-1 VALVE QUALIFICATION LEVELS 

II QUALIFICATION LEVEL .xVALVE aay a z a resultant 

RV-532 -- -- -- 14.2 

m RV-533 

CV-203 
CV-304 4.11 4.73 4.35 -
CV-545 
CV-546 

RV -1 
RV-2 
RV-3 
RV-4 
RV-5 -- -- -- 10.41 
RV-6 
RV-7 
RV -8 
RV-9 
RV-10 

SV-2401 
SV-2402 
SV-3401 
SV-3402 
SV-2403 
SV-2404 

SV-3403 SV-3404 --- -. 7.75 
SV-3200 
SV-3205 
SV-3211 
SV-135 
CV-2145 

PCV-3000 
PCV-3001 
PCV-3002 
PCV-3003 
PCV-3004 
PCV-3005 
PCV-3006 
PCV-3007 1/2 inch diameter pressure control valves (regulators) 
PCV-3021 qualified by inspection.  
PCV-3022 
PCV-3023 
PCV-4051 
PCV-4052 
PCV-4054 

PCV-4055 

I.  
- 23 -



II TABLE B-1 VALVE QUALIFICATION LEVELS 

QUALIFICATION LEVEL 

VALVEax ay az a resultant 

PCV-4056 I * PCV-4057 
PCV-4058 
PCV-4059 1/2 inch diameter pressure control valves (regulators) 
PCV-4060 qualified by inspection.  
PCV-4061 
PCV-4063 
PCV-4064 

I 
Main Steam Stop valves are considered piping anchors. Valves were 
Stop Valves qualified for applied piping loads.  

II 
I 
III 

I 
I 

I 

I 

I 
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APPENDIX C - VALVE BODY STRESSES FOR RTS VALVES [39] 

I 
I 
I 
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September 25, 1984 
0310-036-015 

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

I 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 3 week.  

If you have any questions please call Mr. Ward Ingles or me.  
Very truly yours, 

W. D. Gallo 
Project Manager IWDG/WI/jb 
Enclosure 

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

I.  
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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 2.0Sy.  

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 El]. These rules require 
that the valve body be stronger than the attached piping (NC-3521(a) of El).  
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 limits 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: 

2.0S 

SValve = (7152.1)(3.1) = .41S y 
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.  

I



2. 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 loads in the flanged 
connections using the rules of NC-3658. All 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 
limits are approximately equal to the yield stress.  

3. 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 .OSy to: 

2.0S 
V (.75x1.5)(4.) .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 2.0Sy 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 
requirments of the BOPMEP criteria for the RTS scope.  

REFERENCES 

1. ASME Boiler and Pressure Vessel Code, Section III, Subsection WC, 1983 I Edition.  

2. "Forged Steel Fittings, Socket-Welding and Threaded," AWSI Standard 
B16.11-1973, ASME, New York.  

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.  
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TABLE 1 

Case MPS t t Zv/ (Note 1) 
pipe valve Zp 

1 2" .343 .922 4.18 
2I2 .343 .922 4.18 

3 3" .438 1.390 5.08 
4 3"1 .438 1.688 7.10 
5 3" .438 1.688 7.10 
6 4" .531 2.00 6.53 I 7 6" .718 3.00 7.36 

Note 1: Zy -(Do 4 - Di ) do 

7p (do - di ) Do 

Where: Do and Di are OD and ID for valve.  
do and di are OD and ID for pipe.  

I 
I 
I 
I 
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.o. H2189-SJ 
t 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 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 1/4" 8155 13257 10150 17133 10860 18102 

4" 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" 

5" 

6" 

7" 

8" 

9" 

10" 

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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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 

Mr. W. D. Gallo 94 59 
Project Manager j 

Advanced Engineering 
Impell Corporation 
350 Lennon Lane 
Walnut Creek, CA 94598 

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

b) CVCS Test Pump G-42
c) Seal Water Injection Filter C-42 N/S 

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 

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 . Component material, weight, nozzle 
Turbine Driven and vessel thickness and pump 
Pump foundation details.  

2. Pump, motor and base plate bolt 
patterns.  

. Pump pedestal and base (channel) 
dimensions.  

. Pump and turbine outline dwgs.  
(2 dwgs.) 

Pump and turbine 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 information.  

3. Filter shell and base assembly dwg.  

4. Filter outline dwg.  

5. Seal Water Filters concrete 
enclosure plan and detail dwg.
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SPEED CHANGES: TYPE manfual _____________ 

CONTaOLLED BY/LOADING PRESS. _____ 

z CASING RELIEF VALVE: SIZE/sETTIuG SenLinel WaringSet @90 oigj 
ROor6* "ATERIL_______________ Open hearth carbon steel plate 

I SLADE MATERIAL Stainless Steel 
CASING MATERIAL______________ Cast Steel 
SHAFT: WATER IAL/NOM.O01AME Tam hot rolled steel alloy 
STEAM STRAINER FURHI/SASEPLATE FURN____ Yes - Intezral & remova ble/EjLm 
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SHAFT PACKING: TYPE/080Of RINGS________________per__box 
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1 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-84-160 

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 G2B 

d) Charging Pump Oil Coolers - Water Cooled 

e) Charging Pump Oil 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 

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-2A/2C Seal Water Supply 1. Component weight, material, nozzle 
Filter and vessel thickness and foundation 

information.  
2. Filter support information.  
3. Filter assembly dwg.  
4. Manufacturers' filter data.  

G-2B Seal Water Supply 1. Component weight, material, nozzle 
Filter and vessel thickness and foundation 

information.  
2. Filter support information.  
3. Filter assembly dvg.  
4. Manufacturers' filter data.  

E-34 Seal Water Heat 1. Component weight, material and 
Exchanger nozzle and vessel thickness.  

2. Heat exchanger outline dwg.  
3. Heat exchanger support structure 

detail and pictorial (2 sheets).  
4. Structural support assembly 

(3 sheets).  
5. Manufacturers' equipment data.  

N.A. Charging Pump 1. Component weight, material, nozzle 
Oil Coolers - and vessel thickness, oil cooler 
(water cooled) outline dimensions and mounting 
for G8A and G8B and foundation details.  

N.A Charging Pump Information not available.  
Oil Coolers 
(air cooled) 
for G8A and G8B 

01
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'6 File No. H2189-S1 
KWIK-BOLT Report No. 8783R 

0 AVERAGE ULTIMATE TENSILE & SHEAR LOADS* 

CONCR E 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 

1 1/2" 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 

2 1/2" 2800 1653 3350 2612 3350 2389 

3/8" 1 5/8" 2245 3748 2355 5107 2810 6266 

2" 2725 3748 3025 5107 3650 6266 

2 1/2" 3075 3748 1 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" 2 1/4" 4545 7444 5510 83L6 6845 9341 

2 3/4" 5800 7444 7200 8316 9800 9341 

3 1/2" 7000 7444 9450 1 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 10.232 15300 11522 

Actual Concrete Strengths 

2178 psi 4027 psi 6119 psi 

*See sheet A-3 for notes 
A-1 

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

C-7



File No. H2189-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 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 1/4" 8155 13257 10150 17133 10860 18102 

4" 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" 

5" 

6"0 

7" 

8" 

9" 

10" 

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



U FASTENING SYSTEMS 

CORPORATE HEADQUARTERS P.O. 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 

- 4/2 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 36394 

NOTE: The maximum working loads should not exceed 4 of the average 
ultimate values listed. Actual factor of safety to be used depends 
on the application.  

C-8A



ACTIONS ON StPPCRTS AND ANCHORS. MElOIIJI DATIE d31684' PAGE .10! 

TITLE :CHEN.%OL CONTROL SicH_____________ 
;PRCJECT NBP 15491-30W* - I PROBLEM IPC VS1 

LOAD CASE :11H 

GLOBAL, E OALNNNS t-D0 

DAT-A WOYE TITLE Fu F? FZ my N'N FT i 'i 

T, I * 
17! PAD -a- 

001 
.47A '4q 7. 0.6 5404 

to PAD -0"i~j b ~ d ~G 
-4 go,~ __ __ _ __ __ _ __ __ _ __ __ _ 60 PAD . . 1.M 0 . ii '-* 0. 0o 23 80 PAD -' 3 ' .20. 7 t- sa 5 .,. 40 .I 

81 PAD / 
0'~ ~~.~A VV* .i~ 

F AD' -904~r '0 
* 8 PAD 0 ~ ~ ,- . ~ 44 ~ O0 >, 

0.0 

ISO 0S 

__ __ o '. 0 . 4 80' 9 PAD 
00 31~* ~~~4yaA~ 

so PAID *''.'\, . ,'-- ~ 0. 0." W7 '0 

81. PA 0. . .  91 PAD,0 .6 .0 .0 

* 11 PD 1 - 0. - i 00 0. 0. I' * 15 PAD 0.0.2 06 00 00 

21 PAD .7,- i7 -11V. vi -I. 0. 0. 0.41 

361 PADW1 6 .0.0 .0 

0, 0



ACTICNS ON StPPCRTS AND ANCHORS M. EOWSg DATE O31684 P AGE 1060 

~ '~ t~.V L~AL ORCS EI) LOEAL NOPENtS (FT-LID 
*[ O o f A . f . . F' .  

' 51 PAC Ci 2 00'0 

* ~ ~ / 12.  

*~J 
e ;12 . -

Oe 13.  
S 470. 9-AD0 00 'b ?. ',v< ~3' . .  

"~~~ ...N - . 64.q l .. 2 .- 7 .- 6 

S 718 PAD 
230 

19 718 0. 0AD 00 24~' " .~~~ *
74 0. ANC 0 , 55 

' 5I AN 
IS mow9.  

-3 :9~ 
14 i 

*1 ~33 

4-Q 
V 4t

4 pLl. 
3  v N 

V. 

14 
44 

...

13 

~ 

13 

4 Is 

i3 

- -37 

23 
.- .. ...  

4 I 

-' - --- -- -



ACTION4S ON SI.VPCRTS AND AWCHCPS PE0iuii DATE 031684 PAGE 138 

- ITLE :CHEM VOLCONTROL ~ ~ ~ ~ ______ .  

pRdjeEif NLP1BEP 15191-30C. _______ 

PR COLEMq NLP8EP tCVCS-11 
~USER_: ICGN- - .. . . . .  

LOAD CASE :SAPI

GLOBAL FCRCES CLD. A LOeAL ROPENTS IF?-O 

-_ _ _ ------ _- .---.....  DAT TYE TITLE FV "i i ,7 z. RX - 7 
47 PAD29406 

027 0. 0. 0.  
I PAD__________ 00 9 0 __0_00~___ 
0 PAD 0. 15 0. 0. 0. 0.  

0~ PAD 0. . 0. 0. 0. 0.  

75 PAO 0. 0 7__ PA.0 0. 0.  
83a PAD 0. 0. 00.00 

. 0. 0.  
80 PAD 1  0. . 0 0. 0. 0.  00 00 
81 PAD 0 ,., 00~ ka ~ 81 PAD ~ '0 .0.  

83 PAD 000.0 0. 00 0.  
0 A . as 0. 0. 00 0.  

a 0 PAD 000 

10! -PAD 0. 0, 0 0...0 
90 P AD a. 0 0..0 0.  

290 PD 0. 0. Is.0 

511 PAD 0. 0 0. 0. J 

1.4 PA-:0 00 

III INC 000 

237 PA..0 o000 

-2 290 ONC 0



OCT104IS ON StPPCRTS AND AhCHCPS 14E 101IJ5 DATE 031684 PAGE 139 

1. DATA _TYPE TITLE ._ ... ___ .F Ft - FZ - N my lIZ 

561 RAO 0. 0. 0 

04 000 

:n B6 AD 0. oo 

12 47 PADl 6. 00 a. 0. 0. 0. 0___ 

~I4 q5~ PAD. so 0.* . ... 0.. 0.  
_~O 0___ *0.0..  

505 ANC 0.0 .0 . 0.  

18 PAC Of 0.0.0.0 0.  
via PAD Go 0.0: , 7 .S 0.  '4 ~-0 . ~ . ~00 

OoI 0, 00 

24 31 
24f 

I Li* 
4 42 

4 -_ _ _ .44i (ji 

44f.  

400 
41 

42 -0 

I 

7 7: .  
410



OCTIO4S ON SIPPICRTS AND ANCHORS - E0i9DATE 031604 PAGE ITS 
TITLE M CEN VOL CONTROL SYTEM 

PRIECT NMPEU 

* R e E WTIE ............. .~ .~ 

'LOAD CASC 
T 

I ~~77 -, EN -7____- Z1 
SLOAK, DIAL~I3 MOMENTS fFT-LED 

DATA TPE TILEA

12 PT 

13 __ .A .~ .% .~ ..  

PAD MAI * 41X, 17 21 7 ~ P D O G * 140* 

47 PAD 00. .. 5.'0 
0 

-0 
60 SAO 00 a~I'" %~~ 

81 PAD 0* Agg. o~~~~ 

To. PAD - 40 
30 1, 00O 

86 PAD 
017:to.Ge 6 0. 0.  

'5 8 AD1.6.0 ~ ' go . 0. 0.  
Z4 

3 90 PAD 
0 [,.S & at .. RAO W e6.  40 i53 PADU~1 0. 

N .  'I ? AD0.0. . 00 0. .  

,as ~PAD' so . 'S*, 0. 0. w I'F~ n1.. . 4 0 .  

I. 14 PAD, _.11w 0.0 06 ." 

$6 Be. PAD Y. 0.Ao2 0. 0- 00.  11 237 PAD 
a .. 4.aa........a .a 

19 2g0 SAO . . 0. 0. 0. 0.  10 FA 3. 0 OwDo m 
1 10- A s0 

0~~ _''jr"9



ACTIONS ON SIPPeRTS AND AhC401RS ME I lJps DATE 031684 PAGE 176 

CLOBAL FiC LDGLOB!AL HOPENTS IFT-LOP 
DATA TYE T1U RxL. FT.I PNU.. MY

r 20 ANC -31je.-. .-. 1 301 0.: 700 
367 PA -1 .,. f 00 6 0.  610 ANC__ O'o11 .4E 0.* 13.-- 12 

4 PAD 3. 0. 0. 0. 0. 0.  463 77D70i4* 
. 0. " 470: PAD 0. 00~'', 0 .o.  

481 PAD 30 0.19 0. 0 

467. 0 0400 
505 ANC * 4 p ~ ~ V*4 . s 

via PAD -0~. 0 0.0.o 746 -NC a'.S. ! 2. 20 34.  
854 ONC 22. iS 2. 1.1.1 

I 71p I 

17 A~ 
____ ____ ___ ____ ___ ____ ___ ____ ___ 

____ ___ ____ __ 

4 I *._ _45 

_ _ _ (1 

4.. .........  

\J4,



- ACTIONS ON SLPFCRTS AND ANCHORS P1I.5DT 36 ~ PG 8 
TITLE :CHEM %OL CONTROL SYSTER 

PRCJET NLBEP15191,-300 
PROBLEM NLPBOEP : CUCS-11 ~, USER- - : KHCIGANJ -

4 LCAD CASE S tl...  

9 L GLOBAL FORCES 4LBD G LOBAL MOPENTS £FT-LB) 

PI DTA Y E f l E Y- MY HZ 

1!41 4 PAD - 1.320m 309o 213o 
lii. . 1. '- . 00 d. 0. a 0___0 OAD 0. 0.. 0j 0 to ------.  60 PAD do 91. 0. 0. 0. - 0d......  

fi PD00000 
0. 0.  

80 PAD $,3 e1: 
78 A.3 00 0. 0 

' - 3 AD d oa a . - -0 
0..  7k83 P A D 0d o.00.0 0 . 0.  

1 I 23f jf so PAD U. f 0. 0. 0 __ _ 

00 0 0.  85 PAD . 0.,0 0. 0. 0.  86 PRAD ITO____________ __0_ ___0__ ___ 0. 0.  R3 PAD 240. 0. 0.0.0 83 PAD 29. 0.s*d 00 0. 0.  

31~0 
0A 

. - -2. -0 r I 90 PAC 16.- 13a . 0. 0. .00 9 0 P A D _ _ _ _ _ _0 .! . - - 0_ _ _0 . 0 .  4', 1 P A D 136c 04 0. - - -- _ _ 0 .  I 0.. 0.  
689 PAD 20 0. do9 0. 0. 0 

90,13 PAD 02. .0.0 0. 0.  
0 131 PA D , 0.5 100 .0 15 ~ PAD0. 05. 0as a 0. 0. 0- ~ .  

4.1 RAO 4'1 3 -- 9 241 PAD 00 00 
97 PAD 90. 00 259o 00 0. 00 

54 

PA 9 od 

.U-) 

50>
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ACTIONS ON SLPPCRTS AND ANCHORS PE1O1IJS DATE 031684 P AGE 385 

GLBA FORa1iiCSi, (L)LOeAL MOMENTS IFT-L5P -

___DATA tYP1"E .TXL FV -X -~_ _ Imy 

36 PA 0T00 
S1 6- - e0 

4(3 PAD 126 0. 0____0 
----.. AD 00 0.  :~~0 0* 0AD 0. .. ~ 00 

8? PAD U. . U 
740 t, 0s 0 

5 NC 31.' 470 15 . ,,.. i2 510 

.4 s AD0 

1 00 Oo 0 e .1~~II *0AC o 

ie PAO 

oo *
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3.4 SUMMARY OF NOZZLE LOADS (oV I 0I 
Orientation of nozzle and component 
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3.4 SUMMARY OF NOZZLE LOADS .. AG. Be4r AlA&9'7kW 
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Orientation-of nozzle and component 
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13 LOADING CONDITI NS 
EQUIPMENT NODE POINT DIRE DW T ! SSE SAM TOTAL RESULTANT ALLOWABLE* 

S CA L 22. .7. // _ ._/ .ft 

Is k7,A zk 114. 7 Z?. 07? 70,? 954.  

'HA.5 - -7. ?3. ShO. -607 

" ExcH. s -42. SM. 262. -30 __ 

-/5/. 2. -73f /ofoo.  

3a.1#. Hz -1 -212. 3712. -07______ 

2 
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13 
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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 23, 1984 
BPC/V-84-156 

lP L £ 

Mr. W. D. Gallo 
Project Manager IVJP K 

Advanced Engineering r 
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 information, please contact Rick Gold at 
(213) 807-2466.  

Very truly yours, 

BECHTEL POWER CORPORATION 

D. Duffin 
roject Engineering Manager 

RKG:cwe/1925L 

Attachment: 1. Summary of Equipment Data 
transmitted to Impell 

2. Equipment Data T-0 

cc: A. R. Guerrero 
W. L. Nelson O aa-09 
G. W. Gartland 
All with Attachment 1 only ' 0210-



ATTACHMENT 1 

SUMMARY OF EQUIPMENT 
DATA TRANSMITTAL TO IMPELL 

Equipment No. Description Type of Data Provided 

G-8A/B Charging Pumps 1. Equipment weights and holddown 
bolt sizes.  

2. Field sketch of holddown 
bolting pattern (3 sheets).  

3. Pump data sheet.  

4. Anchorbolt and foundation 
details.  

5. Certified pump outline 
drawing.  

6. Nozzle and vessel thickness.
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LIQUID PUNPED 3%__________ Acid- 6&D/ 
PLOW: sOeMMAt/SIe (aps ___ G )( 136/213 
F PLOW ?E/SPECIFIC GR14AVITY WATER - 1.0 130 F/1.05 max.  
VISCOSITY CM)/VAPOM P1ESS. (P*) -0.52 cpf2.3 
PRassusE: SUCTiON/DelsAses (P5a) 115 max./2495 max.  
DIFRaNTIAL: FEtT/PSI 5200/2300 

j NPIN: AVAILAsLI/RUeDt (PT) 30/11 
SERVICE Charging 
SYSTEM Chemical and Volume Control 
s.p/.asvas uP/pFrIcsegcV (AT RATING) 550/600/41 at 136 gpm 
# WELLER DIAEsTtE: aID/MAs 10-1/8 / 10-1/4 

J tUPaLLts EYE: AREANTRANCt TEL: 12.7 sq. in. / 4.36 ft/sec 
4 ePM/seTATION (FACING COUPLING) 3570/CCW 

MAX. ALLOW WORE PRESS./NO. STAGES_____ 7750#/I12 
stAs asNe (OR eLL9R) CLEAAANCt 0.016 in. (Diametral) 

CASE MATERIAL : NEta/OUTet* A351, CF8/A266, II, lined w/304 SS 
IMPELLER MATERIAL_____________ A____3 ____51______________ 

u e AR RING UTL: CAst/ImPLLER A336, FSM/A336, F8M WfColmonoy #6 
SNAFT: MATERIAL/SIAMNTER A336, FSM/2-1/4 in, 
SHAFT SLaVE NT/EXTEND TRau GLAND? A36 EM/Yts 

a COUPLING: TVPE/MA*UFACTURER__ 1_____bl_/Thman t 
COUPLING GUARD REQUaIRE? 

a BAStPLATE: TYPE/MATERIAL Drain Rim/Fabricated steel z w SHAFT sEAL: TYPE/SEALING CONN? Teflon Packing/Drain Conn.  
eAsINGS: TYPE: TRNUST/RADIAL True KingsburyfSleeve 

LUeaeCATION: TMRUST/RAesL Forced Feed with Pump, Strainer & Cooler 
SUCTION CONNECTION: sit/RATING/FACING 3"/Weld End Preparation 

(DOUeLE) (sINL)/PoSIeIGN Snglep 
DISCHARGE CONNECTION: SIZE/RATING/FACING_ _nd PrepArtin 

POSITION_________________ 

PUMP MANUFACTURER Pariffr Pumpn Tne 
TYPE S s_ __ 2" Type Z 12 Stages 
Nsr ass6T (PUMP OULY)/SsaIAL NUMstR 

DRIVn Mre./Pues BY Westinghouse/Pacific 
(MOTO)(TURG.)/(INTeGRAL)(CPLD.)_ _ Motor/Flexible Coupling 
SERIAL NUM8RER/DIAWIEG REFERENCE_____ 

INSPECTIOn/NYeaOSTATIC TST?_ Yes/Yes 
PERFORMANCE TEST?/rITNSSED? Yes/Yes 
COST COs_ 
t-npuOl (st e-Spec. No. 675229 
*Materials are specified by ASbM Number 

Pump Weight 9480 lbs 
Driver Weight 5250 lbs 
Base Weight 1700 lbs 
Total Weight 16430 lbs 

~* o BEClETEL 
CORPORATION HORIZONTAL CENTRIFUGAL PUMP DATA SHEET lo 3246 

CHARGING PUMS, G-8A AND B San Onofre Nuclear 
Generating Station 

a PowR DIVSIDNUnit No. 1
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Memorandum 
File: 02/0- z: 

To: lIaod -klt Copy: 

From: t&~/j 

Date: 
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a Ch e p/ le 4 4. 4 MOW- 1 12-18 AA lrp9,4110 4t 
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RESULT SUMM4ARY B 1) NOZZLE LOAD SUMMARY 
Load direction shown Mr 
here are positive and 
act on the nozzle.  

HA 

N 0 LOADS (lbs./ft.-lbs.) 
0 

In 'D Gravity Inertia Remarks 

Fx I __ z 99 -101 3 _ _ _ _ _ _ 

Cu ,c Fy 93~( _ _ _ _ 

C:;11 F t+6o 6 44 t,) 9 __ _ _ _ 

I4r Mx _ _ _ _ _ _ _ _ _ _ 

Fx M 1(.;) I%-?__ 
I% , M. 4 

X.0. G Fy __ _ _ _ _ 

C 1 0 -- Fz 370_ 

FaMy -7 _ _ _ _ _ _ __ _ _ _ _ _ 

Ref P&ID#L s_ P. isomtri Bechtel/I caic _ 

NOTE
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KjPELL JiFRPORATION 
PG 

SUCPP ER C0/3/4 YE 170~ NOS. 84/06/12 22.29 1,t 

SUTHER-1- CALI-UW4 EDIN SAN ONDFRE UNZ7 1 
SAF S <<*TOW PIPING FUJNCTIONALIT 'C I m;:A EVA.LUATION 

PROBLEMi 0 CV12 REV. # 3 SUBMITTED: 12-.jUN-S4 17:4S:52 

ANCHOR LOD SUMMARY.  

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

* NAM~E: ;N'l LOCATION: AWi AXIS.- LOCAL 

PUP6-j N ~~ ..- - -- - ---------- -_----

LOAD FORCEa (LB) .MOMENTS (LOFT) 
C GIN D I T N F(A) ,(S1)) FQS2) IX M(TOR) M(B1) Mf32. MR 

----------------------------~~-- -----------------------------

VW9~T -4. -0 . -41.4 .  
-4 7 ~ -- 2. -41. 4. 41 

Its. 379 
0. 

10 115. : 

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

S AMS 0 .00 0. 0. 0. 0.  
0. 0. -o.0 . 0. .0 

DESN 319. 523) 4_ 934. 143: 0. 57. 57.  
* 1)10. 2. -242. 266. -29e-2. -164. 183.  

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

EW Prliminar 

I0



7 'zELL DRPORATION 
]UICK FIE VERS 2C 01/03/84, YER 170 - NOS4; 

C E CALIFORN EDISON SAN C'4NFjRE UNIT 1 
S ;"-F:JWN PIPING FUNCTONALITv C-RTEP:R; EYouATion 

?ROBLEM CV12 REV. # 3 SUBMITTED: 12-JUN-54 17:48:5e 

A4NCHOR L SUMMARY (CONT'D).  

NAME: AN2 LOCATION: AN2 AXIS LOCAL 

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

LOAD FORCES (LB) 
CONDITION F(AX) F(S1) FeS2) FSp) M(TOR MMOET M ) M(BR) 

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

.8. 37 -116. 14 
37. - -116. 140 

-------------------------------------------------------- 
10 

T4RIM 
--------------------------------------------------

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

16 4. 132. 205. 2 4. 137. 134.  
-122-13 

-134.  

5 MS '.  

O..  
0. 0.'. O. . 0.  

- - - - - - - --- - - - - - ------- -- ------- -- - --------- ----- -- -- - -- - -- - - - --- - - - -- -- - --- - - - - - - - - - - - -
DESN 4 4" 15 . _ -. '1 .1 4 (+ )j - 2 -2 315 174 18. -719.  201 -204. 6 -135. -268. -368 317.  

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

L1fnIim



File No. H2189-SI 

EKWI-BOLT Report No. 8783R 

AVERAGE ULTIMATE TENSILE & SHEAR LOADS* 

CONCRESE 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 

1 1/2" 1875 1653 2225 2612 2935 2389 

1 3/4" 2275 1653 2700 2612 3300 2389 

21 2525 1653 3125 2612 3350 2389 

2 1/4" .2680 1653 3310 2612 3350 2389 

2 1/2" 2800 1653 3350 2612 3350 2389 

3/8" 1 5/8" 2245 3748 2355 5107 2810 6266 

2" 2725 3748 3025 5107 3650 6266 

2 1/2" 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" 2 1/4" 4545 7444 5510 83L6 6845 9341 

2 3/4" 5800 7444 7200 8316 9800 9341 

3 1/2" 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 Concrete Strengths 

2178 4027 psi 6119 psi C-C 'i 0L 
*See sheet A-3 for notes A-1 A 0 O o 016- OS( 

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

C-7



File No. 112189-Si 
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 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 1/4" 8155 13257 10150 17133 10860 18102 

4" 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" 

5" 

6" 

7" 

8" 

9" 
10" 

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



FASTENING SYSTEMS 

CORPORATE HEADQUARTERS P.O. 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 

4V2 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 36394 

NOTE: The maximum working loads should not exceed 4 of the average 
ultimate values listed. Actual factor of safety to be used depends 
on the application.  

C-8A



File No. H2189-Si 
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 

1 1/4" 5 1/2" 19000 36750 23000 35680 31200 45195 

6 1/2" 21600 36750 27100 35680 36500 45195 

7 1/2" 23600 36750 31100 35680 42000 45195 

8 1/2" 25100 39843 34600 35680 44400 47098 

9 1/2" 26200 39843 37800 35680 44400 47098 

10 1/2" 26800 39843 40900 35680 44400 49596 

Actual Concrete Strengths 

2178 psi 4027 psi 6119 psi 

*Tension values obtained from best fit curve through mean values of test 
data. Curves and test data contained in A.. A. Hanks Report No. 8784 
(HILTI No. TR-111A).  

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

A-3

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

C-9


