
Southern California Edison Company 
P. 0. BOX 800 

2244 WALNUT GROVE AVENUE 

ROSEMEAD. CALIFORNIA 91770 

K. P. BASKIN TELEPHONE 
MANAGER, NUCLEAR ENGINEERING February 13, 1980 (213) 572-1401 

AND LICENSING 

Director of Nuclear Reactor Regulation 
Attention: Mr. D. L. Ziemann, Chief 

Operating Reactors, Branch No. 2 
Division of Operating Reactors 

U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Gentlemen: 

Subject: Docket No. 50-206 
Asymmetric LOCA Loads 
San Onofre Nuclear Generating Station 
Unit 1 

Victor Stello's letter of January 25, 1978 requested that we evaluate 
asymmetric loads developed during a Loss of Coolant Accident (LOCA). A 
Westinghouse Owners' Group was formed to complete an evaluation of the type 
requested and developed a two year schedule for the program. The evaluation 
program was divided into three phases, A, B, and C.  

Phase A of the program included data acquisition from the utilities, and review 
of structural and hydraulic parameters for potential grouping among generically 
similar plants. Phases B and C separated the evaluations for breaks postulated 
outside the reactor cavity and inside the reactor cavity. Phase B involved the 
actual structural assessments of plant groups and development of specific plant 
qualification programs as required for breaks outside the reactor cavity.  
Phase C included evaluation of breaks inside the reactor cavity annulus and 
verification of the structural integrity of the reactor vessel and supports, 
reactor internal structures, fuel, and ECCS piping attached to the reactor 
coolant system. The integrity of the CRDM's and primary equipment supports 
which may be controlled by these vessel nozzle breaks is also considered in 
Phase C.  

Concurrent with the Phase B and C work, mechanistic pipe break analyses were 
also undertaken to determine if large through-wall cracks in reactor coolant 
system piping would propagate to a large LOCA. Results of this work have 
previously been submitted to the NRC by Westinghouse for the Owners' Group in 
the form of WCAP 9558, Mechanistic Fracture Evaluation of Reactor Coolant Pipe 
Containing a Postulated Circumferential Through-Wall Crack. This report and 
the NSAC/EPRI Technical Memorandum submitted to the NRC on October 19, 1979 in 
a letter from John E. Ward (Chairman, AIF Committee on Reactor Licensing and 
Safety) to Harold R. Denton, have determined, by diverse and independent 
analyses and experimental results, that the probability of high energy line 
breaks in reactor piping systems, both austenitic and ferritic, is extremely 
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small. The analyses specifically determined that (1) very large cracks are 
required to initiate ductile fracture in nuclear piping under normal loadings, 
(2) if ductile fracture does initiate due to a severe overload, unstable crack 
extension is unlikely to occur, and (3) the openings of through-wall cracks are 
small. Therefore the consequence of unanticipated, slow crack growth due to 
fatigue, corrosion fatigue, or stress corrosion cracking is likely to be 
relatively slow leakage. These results support the conclusion that a 
double-ended guillotine break in a reactor system pipe without any prior 
indication of substantial leakage is unrealistic and need not be considered as 
a basis for plant design or modification. We urge that the NRC continue its 
review of this report and that its conclusions be adopted as a basis for 
resolution of this issue.  

Nevertheless, Phase B and Phase C asymmetric loads analyses have been 
continued. Westinghouse Owners' Group report "Phase B5: Subcompartment 
Asymmetric Pressure Loads" was submitted in February, 1979. The remainder of 
the Phase B work covering steam generator and reactor coolant pump integrity 
and supports evaluation, is reported in WCAP 9628, Westinghouse Owners' Group 
Asymmetric LOCA Loads Evaluation Phase B, which was submitted February 6, 1980.  

In addition, as requested by the NRC Staff in November, 1979, SCE has performed 
a study to determine the economic and radiological impact associated with 
implementing conceptual physical modifications required to meet allowable 
stresses resulting from a conservatively postulated double-ended guillotine 
break. The results of that study are provided in the enclosure to this letter.  

The above analysis results and the enclosed study have been compiled because of 
the NRC staff's expressed desire to gain a better understanding of the 
asymmetric loads issue. However, we conclude that the incorporation of 
physical modifications to mitigate consequences of the hypothetical guillotine 
pipe breaks would not result in an appreciable increase in plant safety. SCE 
will evaluate, following NRC concurrence with this approach, the consequences 
of limited area pipe cracks determined mechanistically using the Westinghouse 
results reported in WCAP 9558. Should any design modifications be demonstrated 
to be necessary by that evaluation, they will be expeditiously incorporated 
into the plant design.  

In conclusion, we agree with, and our analysis supports as conservative, the 
NRC Staff's previous assessment "that the probability of a pipe break resulting 
in substantial transient loads on the vessel support system or other structures 
is acceptably small [because] (1) the break of primary concern must be very 
large, (2) it must occur at a specific location, (3) the break must occur 
essentially instantaneously, and (4) the welds are currently subject to 
inservice inspection by volumetric and surface techniques in accordance with
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ASME Code Section XI". These facts justify continued long term operation of 
San Onofre Unit 1 without installation of physical plant modifications to 
mitigate the effects of hypothetical guillotine pipe breaks.  

If you have any questions concerning this matter, please contact me.  

Sincerely yours, 

Enclosures



Enclosure 1 

Asymmetric LOCA Loads 

Conceptual Modifications and Radiological and Cost Estimates 

San Onofre Nuclear Generating Station, Unit 1 

INTRODUCTION: 

Based on the results of analyses of the San Onofre Unit 1 support design with 

respect to the postulated double-ended reactor coolant pipe ruptures, SCE has 

conducted a feasibility study and burden estimate of the conceptual design and 

installation of restraint modifications. These conceptual modifications were 

compared with the seismic backfit modifications which were installed during 

the 1976-77 refueling outage, due to the similarity of the working locations 

involved. Based on this comparison, radiological and cost estimates were 

prepared. Presented herein are the analysis results, a description of the 

conceptual modifications, and the radiological and cost estimates which were 

developed.  

ANALYSIS RESULTS: 

During the past two years, the Westinghouse Owners' Group for Asymmetric LOCA 

Loads has performed generic and specific analyses for postulated reactor 

coolant pipe breaks at various locations in the reactor coolant loops. These 

pipe breaks are postulated to be guillotine type breaks with a one millisecond 

opening time. These analyses determined the effect of the blowdown forces on 

the major components of the reactor coolant system to assess the adequacy of 

supports of the reactor pressure vessel and major reactor coolant system 
components as well as the dynamic depressurization forces acting on the core.  

The results of the generic and specific analyses which applied to San Onofre 

Unit 1 with the original support configuration indicated that all supports 
exceeded allowable stresses under one or more of the postulated break loca

tions. As a result of these analyses it is concluded that major structural 

modifications and support additions would be required to meet allowable 

stresses resulting from a conservatively postulated double-ended rupture.  

DESCRIPTION OF CONCEPTUAL MODIFICATIONS 

The conceptual design of such modifications are illustrated in Figures la, lb, 

2a and 2b. Figures la and lb represent the major component restraints which 

are required to prevent overstressing of component supports following the 
postulated pipe breaks. Figures 2a and 2b represent the reactor coolant pipe 
restraints within the shield wall which are required to prevent separation of 

the pipes (i.e., limit the break size) following an RPV nozzle break. Not 

depicted in these figures are the many field conditions which exist and cause 

major complications for installation. These complications are discussed in 

the following paragraphs.  

Installation of the shield wall restraints (Figures 2a and 2b) has been 

considered from two approaches. Installation of the restraints from the RPV 

side is infeasible due to interference from the neutron shield tank, limited
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access within the observation manholes above the vessel nozzles, 
and limited 

radiological stay-times in the observation manholes. The more viable approach 

would require removal of the six annular borated concrete reactor coolant pipe 

shields located outside and in the penetration area of the reactor primary 

shield wall. These shields consist of 1500 - 3000 lb. precast quarter and 

half segments of concrete bolted together and to the primary shield wall.  

Removal of these pipe shields would require removal of significant 
interfer

ence, especially around loop C, as well as rigging these 
large, bulky pieces 

of concrete to a designated storage area which would not interfere with other 

work in progress.  

Installation of the component restraints (Figures la and 1b) for the Steam 

Generators (SG) and Reactor Coolant Pumps (RCP) would require anchorage and 

support in the secondary shield wall which in some cases is at considerable 

distance (10-12 feet) from the component. In some areas, as little as two 

feet of clearance is available (RCP "A" and SG"B" bumpers) for core drilling 

in the secondary shield wall. In addition, the anchors and supports must be 

designed and placed so as not to interfere with the rebars and affect the 

structural integrity of the secondary shield wall. This would require 

significant radiography of the shield walls to locate the 
rebar.  

RADIOLOGICAL AND COST ESTIMATES 

The estimates for installation of all restraints and other necessary 
modifica

tions totalled 57,200 manhours of work inside the containment sphere.  

Exposure records from the seismic backfit modifications during 
the 1976-1977 

refueling outage provide a reasonable basis for estimating the exposure 
which 

would be received during the installation of these conceptual modifications 

since they are in the same working location. The average exposure rate during 

the seismic backfit for work inside containment was 45 man millirem/manhours.  

Applying this to the estimated 57,200 manhours inside 
containment results in 

approximately 2,600 man rem for installing the conceptual restraints. Assum

ing this backfit is accomplished during one calendar quarter 
and all personnel 

are allowed to receive the maximum exposure of 3 rem, the total work force 

would be 867 people, each working a maximum of only 8 days. This type of 

condition will exhaust the available labor force quickly. Because of this 

situation, special union agreedents and compensation may be required. 
In 

addition, if the backfit is conducted continuously, assuming no interference, 

it is estimated to require approximately 100 days to complete.  

Figure 3 is a tabulation of the estimated costs of the restraint modification.  

The initial capital cost of the conceptual modifications is estimated at 

$11,100,000. Also shown is the replacement energy cost for the outage 
time 

required. The replacement energy costs for SONGS 1 is estimated 
at 

$700,000/day in January 1982. Since approximately 60 outage days above and 

beyond the normal 40 day refueling outage would be required 
to install the 

conceptualized modifications, the differential cost for replacement energy is 

estimated to be $42,000,000.
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CONCLUSION 

San Onofre Unit 1 would require major structural modifications and support 
additions to show acceptable results for the loads resulting from a 
conservatively postulated double-ended break of reactor coolant pipe. In 
accordance with NRC guidance to the Owners' Group, we have determined the 
burden associated with installing such modifications. As indicated in 
Figure 3, the modifications have an estimated initial capital cost of 
$11,100,000, and result in approximately 2600 man-rems of radiation exposure.  
We have concluded from this assessment that the economic and radiological 
burden to incorporate these plant modifications is not warranted by the 
minimal improvement in safety which they would provide based on the low 
probability of the postulated double-ended guillotine break.
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Conceptual Estimate for Piping and Component Restraints 

San Onofre Nuclear Generating Station 

Unit 1 

Item Capital Costs (dollars) 

Material 520,000 

Field Costs (Installation, Field Measurements, etc.) 2,185,000 

Bechtel Home Office 1,000,000 

Westinghouse Engrg. 2,150,000 

Subtotal 5,855,000 

SCE Costs (Licensing, Quality Assurance, 500,000 
Project and Construction Management) 

Subtotal 6,355,000 

ContIngency 2,490,000 

1979 Total 8,845,000 

Escalation (1981-1982) 2,255,000 

Total Capital Costs 11,100,000 

Estimated 

Replacement Energy Costs , 42,000,000 

Estimated Radiological Exposure 2,600 man-rem 

Figure 3
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