
Distribution' 
Docket Fil PDO'Reilly 
NRC PDR VHWilson 
Local PDR LCShao 
LWR 1-3 File DCJeng 

AR.1 7 1975 RCDeYoung AGluckmann 
VAMoore ODParr 

Docket Nos. 5;O33.R FSchroeder WRButler 
and 5 36i . . AKenneke DBVassallo 

RWKlecker DPAllison 
MWilliams JPanzarella 
ELD ACRS (14) 

Southern California Edison Company IE (3) JRBuchanan, ORNL 
ATTN: Mir. Jack B. Moore TBAbernathy, DTIE 

Vice President 
2244 Walnut Grove Avenue 
P. 0. Box 800 
Rosemead, California 91770 

San Diego Gas & Electric Company 
ATTN: Mr. Martin R. Engler, Jr.  

Senior Vice President 
101 Ash Street 
P. 0. Box 1831 
San Diego, California 92112 

Gentlemen: 

In a meeting with the NRC staff on January 30, 1975, your representatives 
discussed corpliance with the recommendations of Regulatory Guide 1.18, 
"Structural Acceptance Test for Concrete Primary Reactor Contaimnents", 
in the San Onofre Units 2 and 3 containment design. By letter dated 
February 21, 1975, you submitted for the staff's review and evaluation 
the document entitled, "Prototypal Testing of San Onofre Unit 2 Contain
ment Structure". This document describes your program for satisfying 
Regulatory Guide 1.18 along with justification for proposed exceptions 
to the regulatory position in the Guide. We have completed our review 
of this document. Based on our evaluation, we conclude that: 

(1) Your proposed structural acceptance test program for 
the prototypical San Onofre Unit 2 containment structure 
at the springline and the dome regions is acceptable.  

(2) Your proposed omisnion of the strain measurements in the 
vicinity of the anchor for the U-shaped tendon (consisting 
of the dome tendon plus the vertical tendons) is acceptable.



APR. 7 1975 

Southern California Edison Co.  
San Diego Gas & Electric Co. - 2 

(3) The remainder of the proposed exceptions to Regulatory 
Guide 1.13 described in the above-mentioned document are 
not acceptable. You should satisfy all other provisions 
of the Guide, including the special provisions for 
prototypical testing, or provide acceptable alternatives.  

Our conclusions, as well as the technical bases for these conclusions, 
are described in detail in Enclosure No. 1.  

If you have any questions regarding our evaluation of your proposal' 
please contact us.  

Sincerely, 

Original Signed by 
0. D. Parr 

Olan D. Parr, Chief 
Light ater Reactors 

Project Branch 1-3 
Division of Reactor Licensing 

Enclosure: 
NRC Staff's Technical 

Evaluation of "Prototypal 
Testing of San Onofre Unit 2" 

cc: Rollin E. Woodbury, General Counsel 
Southern California Edison Company 
2244 Walnut Grove Avenue 
P. 0. Box 800 
Rosemead, California 91770 

Chickering & Gregory, General Counsel 
San Diego Gas & Electric Company 
Ill Sutter Street 
San Francisco, California 90272 

Mr. Larry E. Moss 
15201 DePauw 
Pacific Palisades, California 90272 
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cc: Mr. David Sakai 
845 North Perry Avenue 
Montebello, California 90640 

Frederick P. Sutherland, Esq.  
Center for Law in the Public Interest 
10203 Santa Monica Boulevard 
Los Angeles, California 90067 

Mr. Kenneth E. Carr 
City Manager 
City of San Clemente 
100 Avenido Presidio 
San Clemente, California 92672 

Alan R. Watts, Esq.  
Assistant City Attorney 
City Hall 
Anaheim, California 92805 

Lawrence Q. Garcia, Esq.  
California Public Utilities Commission 
5066 State Building 
San Francisco, California 94102 

George Spiecel, Esq.  
2600 Virginia Avenue, N. W.  
Washington, D. C. 20036 

OP.ICE*.I 

SURNAME3...  

DATEI__ 
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ENCLOSURE NO. 1 
8 R27 197 5 

TECHNICAL EVALUATION OF SOUTHERN.  
CALIFORNIA EDISON CO.'S DOCUMENT TITLED 

"PROTOTYPAL TESTING OF SAN ONOFRE 
UNIT 2 CONTAINMNENT STRUCTURE" 

The NRC staff has reviewed the subject document for assessing 

the acceptability of the applicant's proposed exceptions to the 

recommendations of Regulatory Guide 1.18. Our conclusions of the 

review are given in Part I of this evaluation, whereas, the technical 

basis for arriving at the conclusions are discussed in Part II below: 

Part I Conclusions 

1. The applicant's proposed structural acceptance test program for 

prototypical San Onofre Unit 2 containment structure at the 

springline and the dome regions is acceptable.  

2. The applicant's proposed omission of the strain measurements in 

the vicinity of the anchor for the U-shaped tendon (dome plus 

vertical tendons) is acceptable.  

3. All the other provisions of -Regulatory Guide 1.18 should be 

satisfied by the applicant, including the special provisions 

for prototypical testing.  

Part II Discussions of Technical Bases 

1. Number of Buttresses 

The discussion and conclusion given on pages 7 thru 10 of the 

document related to the need for obtaining strain measurements 

for a three buttress containment are judged as not necessarily 

pertinent and correct in its entirety. Therefore, the proposed 
exception to item 2.a, Appendix A of Regulatory Guide 1.18 is 

not acceptable.  

Specifically, the following reasons are cited for the staff's 

conclusion: 

.4
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a. The purpose of the test is not only to verify the expected 

close agreement between the design analysis results and 

the actual measured response of the containment structure, 

but also to. establish the soundness of the "as built" struc

ture.* Regulatory Guide 1.18 has been prepared with this 

thought in mind and covers as many locations of the structure 

as practicable, where the construction weaknesses may show up 
during and after the construction.  

b. The staff' feels that the six-buttress containment (Turkey 
Point and Palisades type) would result in a more axisymmetric 

structure (therefore, more amenable to the use of axisymmetric 

computer code in structural analysis) than the three-buttress 

type containment, insofar as the vertical containment shell 

stiffness is concerned. Additionally, the increased length 

of hoop tendons, covering 240 degrees of circumference, may 

cause frictional losses that are quite different from those of 

the six-buttress containment.  

c. Referring to page 8, second paragraph, which states that "The 

predicted analytical response of ... which ignores the buttress 

effect altogether ",.t is noted that.the intent of this statement 
requires further clarification. The applicant should discuss the 

intent for comparing two sets of "predicted" results. The 

criterion for judging that two predicted results are "consistent", 

should be clarified. Ordinarily, one would compare the predicted 

results with those actually observed to justify the validity 
of the protection.  

d. Line 13 on page 8, states that "These results snow 

little variation in measured response between the typical 
wall cross-section and a buttress for the region of membrane 

stress." This statement is not necessarily correct, e.g.,
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if one refers to Figures 6-28 and 6-32, one sees signifi

cant differences in measured outside hoop strains for all 

cases shown in the figures at the elevation of the mid-point 

of the containment shell height. (For the case.under prestress 

alone -150 micron (typical) versus - 260 (buttress), for the 

1.15 design pressure cases; +110 (typical) versus +20 (buttress); 

and for the prestress plus 1.15 design pressure; virtually 

zero strain (typical) versus large compressive strain -220+ 

(buttress)). At the discontinuity regions both the measured 

and predicted responses are found to differ significantly 

as can be seen from the figures.  

The conclusion drawn by the last paragraph on page 8 is not 

necessarily correct.  

e. With respect to last portion of page 9, strain data obtained 

at the Palisades plant (six-buttress type) is quoted in 

connection with the discussion of Attachment (3) data per

taining to a three-buttress containment. This mingling of 

incompatible data tends.to introduce additional confusing 

factors to the issue being considered and therefore is judged 

inappropriate. cAlso, the third diagram in Figure 6-49 shows 

comparison of radial displacements computed from measured strains 

to the "Average" of wall and buttress sections' measured radial 

displacements. It should be noted that such a comparison, in 

general, has no majorsignificance. One should compare the 

displacements obtained from the measured strains to the dis

placement data obtained from pertinent cases rather than the 

"averaged" data, in order to be meaningful in drawing con

clusions.  

.. . .. . .
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2. Size of Tendons 

The proposed exception to item C.5.C of the Regulatory position 

of Regulatory Guide 1.18, that the vertical, horizontal and 

shear strains in the concrete should be measured under one 

prestressing anchor of a vertical tendon, is acceptable to 

the staff. The basis for accepting this exception is that, 

since all the anchor points of vertical tendons are located 

in the prestressing gallery under the base mat, the stresses 

in the anchor,region cannot be a problem due to presence of 

massive concrete resisting the anchor loads. Also, Bechtel 

topical reports BC-TOP-7 and 8 provide additional bases for 

the staff's acceptance. These two reports address.the subjects 

of full scale buttress test for prestressed containment struc

ture and tendon end anchor reinforcement post, respectively, 

and have previously been reviewed and accepted by the staff.  

3. Dome Configuration and Associated Modifications 

As indicated in the item 1 discussion given above, the proposed 

exception is not acceptable.  

4. Strain Measurements at Top of Basement on One Meridian 

On page 14 mid-portion, it is stated that "...l) that the 

analytical techniques utilized ... in the base mat region and 

2) that the SIT responses can be correlated with analytical 

predictions." This statement is not necessarily correct. There 

-seem to be considerable variations between the measured and 

the predicted responses at the base mat region in some of the 

figures presented (e.g., figures6-30, 6-33 and 6-34). For this 

prototype structure, the strain measurements at top of base mat 

will be required. The purpose of this measurement is to permit 

a check in design and construction at this interface point. In



the present case, this requirement is extremely important since 

no detailed knowledge exists.on behavior of long U-shaped tendons 

in containment structures.  

5. Strain Measurements at Largest Opening 

Strains should be measured at the largest opening. This pro

vision has been included in Regulatory Guide 1.18 to check 

on the behavior of tendons draped around the opening. In the 

present case this provision is of. the utmost importance for 

the same reason as stated in item 4 above. The applicant should 

satisfy this provision.  

6. Strain Measurements at Springline Level of the.Dome 

The applicant's strain measurement procedure discussed in item V.C 

(page 15) is acceptable to the staff.  

7. Strain Measurements at End Anchorage Region of a Vertical Prestressinq 
Tendon 

The applicant's proposed exception in item V.D.is acceptable.  

8. Extent of Instrumentation 

Strain measurements should be made at three positions within the 

wall per item C.5.c of the Guide. The aim of this provision is 

to detect any non-linear strain or unusual strain distribution 

that may be caused by unexpected construction weaknesses. The 

applicant should satisfy this provision.


