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The following is Public Service Electric and Gas' (PSE&G) 
response to the additional information requested by the NRC. The 
NRC's request for information is indicated in bold typeface 
followed by PSE&G's response. 

Questions 1-5 refer to the NRC's Request for Additional 
Information (RAI) transmitted on October 11, 1996. 

1. On sheet 13 of PSE&G calculation 680-0791-004 (Attachment 
2), you made the statement that the worst case for the liner 
will be when the temperature (T) is high and the pressure 
(P) is low if compression is considered and the reverse will 
be true, if tension is considered. The two cases you 
considered are: 

For compression, T= 351.3°F and P= 25 psi. 
For tension as shown on sheet 14, T= 268°F and P= 67.5 
psi. 

However, in conclusion No. 4, on sheet 6, the worst case for 
tension is T= 306°F and P= 70.5 psi. Explain the 
discrepancy in T and P for the tension case . 

PSE&G RESPONSE: 

The worst case for tension values of P=70.5 and T= 306°F, 
noted in the conclusions on sheet 6, are from the original 
design values for a Loss of Coolant Accident (LOCA) . The 
other values evaluated are for the Main Steam Line Break 
(MSLB) cases. See sheets 19 & 20 (Figures 17 and 18) of 

Attachment 2 to Calculation 6S0-0791-004 (Attachment 2) for 
the pressure and temperature time histories for the 
governing tension case. 

2. How is the formula for calculating Ps obtained, especially 
the constant coefficients and constants? 

PSE&G RESPONSE: 

See sheets 8 thru 10 of Calculation 6S0-0791-004 (Attachment 
2) for the derivation of the formula for Ps. 
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3. T is reduced by 60°F for all cases. Explain the basis. 

PSE&G RESPONSE: 

See Salem UFSAR Figure 3.8-24 for the basis of reducing T by 
60°F. 

4. On sheet 15 of PSE&G calculation 6S0-0791-004 (Attachment 
2), the interaction ratio for the design temperature and 
pressure is mentioned. How is the ratio established? 

PSE&G RESPONSE: 

The interaction ratio for the LOCA design temperature and 
pressure mentioned is from UFSAR Table 3.8-10. Discussion 
on how the liner interaction values are determined is 
provided in UFSAR Section 3.8.1.4, pages 3.8-18,19 & 20. 
See Drawing 201177 (UFSAR Figure 3.8-8) for an example of 
liner embedment details. 

5. According to your calculation, the liner is under a 
compressive stress of 21.1 ksi. Have you considered liner 
buckling and other potential effects under such a high 
compressive stress? 

PSE&G RESPONSE: 

The discussion on page 15 of Calculation 6S0-0791-004 
(Attachment 2) concludes that the increased hoop stresses 
will probably cause the liner to yield. However, the 
stresses do not approach the critical buckling stress 
computed as CTcr = 65.7 ksi as shown in Attachment 5. 

Furthermore, if buckling were to occur, due to poor 
workmanship during anchor welding, the failure would be 
local in nature. The loads would redistribute to the 
adjacent anchors. Testing has shown that anchor failure 
would not effect leak tight integrity of the liner. Details 
of the testing and documentation for this conclusion are 
included in the response to Question 12 below. 

6. Provide the time durations of T and P for all the cases 
evaluated. 

PSE&G RESPONSE: 

See Attachment 2 to Calculation 6S0-0791-004 (Attachment 2) 
for MSLB pressure and temperature time-histories. 
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Questions 7-10 refer to the NRC's RAI transmitted on February 3, 
1997. 

7. In Attachment 7.1 to Engineering Evaluation S-C-ZZ-SEE-1048 
(Attachment 3), five load combinations for the Containment 
Vessel and six load combinations for Steel Internal 
Structures are listed. For all the load combinations, "S" is 
defined generically as the required capacity of the member or 
section without any differentiation of the Category, such as 
Service or Factored, as defined in ASME Section III, Division 
2, Subsection CC: Working Stress or Ultimate Strength design 
in ACI 318-63; or as more specifically defined in SRP 
Section 3.8.3 Specify clearly: (a) the strength of 
concrete, the yield strength of the reinforcing steel as well 
as the steel liner and (b) which code or standard you used to 
establish the acceptance criteria for "S." 

The staff made a simple calculation for load combination (C) 
for the testing condition with 1.15 P, neglecting other loads 
in the combination and rebar stress is found to about 44 ksi. 
This is greater than either the ACI 318-63 working stress 
design criteria or ASME Section III, Division 2, Subsection 
CC service category stress criteria. Further, for load 
combination (a) which involves the 1.5 P load and the thermal 
load, it is indicated near the middle of sheet 8 of 
Calculation No. 6S0-0791-004 (Attachment 2) that the average 
rebar stress is 58.18 ksi which appears to exceed the 
allowable limit of both ACI 318-63 and ASME Section III, 
Division 2, Subsection CC. A justification should be 
provided for exceeding the allowables. The steel liner is 
basically a leak-tight membrane and to assure its leaktight 
integrity, the liner under design conditions is generally not 
to be considered to contribute any strength to the concrete 
containment. 

PSE&G RESPONSE: 

Attachment 4 contains pages 243 - 270 of the Calculation 
6S0-0791, Conrad Report. 

• The five load combinations given in Engineering 
Evaluation S-C-ZZ-SEE-1048 (Attachment 3) for the 
containment are taken from the Salem Structural Design 
Criteria, and are identical to those given in Section 
3.8.1.3 of the UFSAR, except that Case E in the UFSAR, 
which is not a governing case, has been omitted. The 
required capacity "S" (or "C" in UFSAR Section 3.8.1.3 
load combinations) for the five load combinations is 
based on the ultimate strength design method of ACI-318-
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63, with the notable exception that the value of "0" for 
tensile loads is 0.95 rather than 0.90 as specified by 
ACI-318. This is explained in Section 3.8.1.4.1 of the 
UFSAR. 

• The yield strength of the reinforcing steel is 60 ksi, 
the yield strength of the liner is 32 ksi, and the 
compressive strength of the concrete is 3500 psi. 

• Load Case F in the UFSAR (load combination (e) in 
Engineering Evaluation S-C-ZZ-SEE-1048) for the testing 
condition was used only to check the liner, since it is 
the governing case for liner tension. As indicated in 
Table 4-10 of the Conrad Report, page 269 of Calculation 
6S0-0791 (Attachment 4), the maximum liner stress for 
this condition is 30.9 ksi, at Elevation 130'. Since 
this is in the membrane region, it is expected that the 
rebar stress is similar, which is well below the yield 
stress of 60 ksi. Our hand calculations based on hoop 
stress in the membrane region, estimate a stress of about 
32.5 ksi, which is consistent with the finite element 
results presented in the Conrad Report. It should be 
noted that the original design of the Salem containment 
does rely on the use of the liner to carry some of the 
loads as explained in Section 3.8.1.4.1 of the UFSAR. 

e The stresses reported in the Conrad Report for the 
reinforcing bars is less than the yield stress of 60 ksi, 
as allowed by ACI-318. Note that the forces and moments 
have been divided by the appropriate "0" factor during 
the calculation of stresses as discussed in the Conrad 
Report, pages 260 and 261 of Calculation 6S0-0791 
(Attachment 4) . 

• The calculated stress of 58.18 ksi in Calculation 6S0-
0791-004 (Attachment 2), which averages the rebar stress 
in the four layers of hoop steel calculated in the Conrad 
Report, is below the allowable stress of 60 ksi. This 
calculated stress value is based on being divided by the 
appropriate "0" factor as discussed in the Conrad Report, 
pages 260 and 261 of Calculation 6S0-0791 (Attachment 4). 
The ultimate strength method of ACI-318 is similar to the 
method of ASME Section III, Division 2, Subsection CC. 
Although Subsection CC limits reinforcing stresses to 0.9 
fy, it does not require the use of the "0" factor . 

• Although ASME Section III, Division 2, Subsection CC does 
not allow the use of the liner to resist applied loads, 
the original design of the Salem containment does rely on 
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the use of the liner to carry some loads. This is 
explained in Section 3.8.1.4.1 of the UFSAR. 

8. The results of your analysis can be summarized as follows: 

(a) under original LOCA design condition with a l"iner 
temperature of 246 degrees Fahrenheit and an internal 
pressure of 70.5 psig which is 1.5 P, P = 47 psig, the 
rebar stress is 58.2 ksi and the liner stress is 
12.3 ksi (tension), and 

(b) under the new MSLB condition with a liner temperature 
of 291.3 degrees Fahrenheit and an internal pressure of 
25 psig, the rebar stress is 28.0 ksi and the liner 
stress is 21.1 ksi (compression). 

Therefore, it can be concluded that the rebar stress is 
controlled by the LOCA loadings and the liner design is 
controlled by the MSLB loadings. The Conrad Associates' 
investigation of the steel liner behavior indicates that the 
liner is analyzed for both biaxial compression with shear and 
biaxial tension with shear. In view of the fact that only a 
limited portion of Conrad Associates' analysis was provided, 
the staff cannot have a complete picture of the analysis. 
However, from the examination of the results of the analysis 
as contained in Table 4-9 which lists the "Interaction 
Coefficient for Liner Plate in Compression" for each of the 
five load combinations and at different elevations of the 
containment, the staff finds that some clarification in the 
following areas of the analysis is needed: 

a. Are the load combinations shown at the top of the table the 
same as those contained in Attachment 7.1 of Engineering 
Evaluation S-C-ZZ-SEE-1048 (Attachment 3)? In analyzing the 
liner compression for the MSLB condition, you did not use a 
load factor of 1.5 for P. For the study of the liner 
behavior no load factors for P and E should be used, except 
for the 1.15 P which is for the test pressure. The load 
factors should be used only for the ultimate strength design 
of the concrete containment shell. 

PSE&G RESPONSE: 

The load combinations in Table 4-9 of the Conrad Report 
(Attachment 4) are the same as those in Attachment 7.1 to 
Engineering Evaluation S-C-ZZ-SEE-1048 (Attachment 3) with 
the exception of load combination (e) . Load combination (e) 
in the Conrad Report is not the test condition, but is: 
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c 1.0D ± 0.05D + 1.0T''' + 1.0E' + l.OB 

where: 

T''' is the operating temperature gradient. 

B is the load resulting from buoyancy affect of 
ground water. 

This combination was chosen by Conrad Associates because it 
produces a worse liner compression than the other four 
combinations. This is true because the pressure introduces 
tension to the liner and reinforcing steel. 

Load combination C is the next most critical load case in 
Table 4-9. This load combination applies a load factor of 
1.0 to the pressure. Load combinations A and B have load 
factors greater than 1.0 applied to the design pressure and, 
hence, the liner compression is lower. The five load 
combinations were chosen to ensure that all components of 
the design (liner, concrete, vertical reinforcing bars, hoop 
reinforcing bars, and diagonal seismic reinforcing bars) are 
evaluated for the worst condition. 

b. In the last column of the Table 4-9, load combination E has 
been identified as the critical case at most of the 
elevations. Load combination E involves mainly the test 
pressure and the liner as well as the concrete shell under 
tension. The table is for the liner plate in compression. 
Explain how the liner plate will be in compression under 
such a loading condition. Provide a sample calculation for 
each of the load combinations at any elevation identified in 
the table. 

PSE&G RESPONSE: 

As noted above, load combination E in Table 4-9 does not 
contain the test pressure. 

Results for the test pressure load combination are presented 
in Table 4-10 of the Conrad Report. The test pressure load 
combination is: 

C = l.OD ± 0.05D + 1.15P + 1.0B 

As expected, the liner is always in tension, and it is the 
governing combination for liner tension. 
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specify the maximum allowable compressive and shear stresses 
which are to be used in Equation (4-5) . 

PSE&G RESPONSE: 

The maximum allowable liner compressive stress used in 
Equation 4.5 is the lesser of the critical buckling stress 
and the yield stress (32 ksi). The maximum allowable shear 
stress is the lesser of the critical buckling stress in 
shear or 24 ksi. See response to 2 d. for description of 
attached calculations. 

d. Provide the calculation of the critical buckling stress of 
the liner based on Equation (4-6) . 

PSE&G RESPONSE: 

Attached are the calculations for critical buckling stress, 
performed by Conrad Associates (formerly T. Y. Lin and 
Associates) in 1969 (Attachment 5). As shown, the critical 
buckling stress exceeds the yield strength in both 
compression and shear. 

9. Since the integrity of the steel liner depends greatly on 
the adequate design of the liner anchors, especially when 
the liner is under tension and the concrete shell is under 
compression, provid~ design details of the liner anchors. 

PSE&G RESPONSE: 

The cylindrical portion of the liner is anchored by 1/2" 
diameter studs spaced at 15" horizontally and vertically. 
They are shown on Drawings 201177 and 201178 (UFSAR Figure 
3. 8-8) . In the dome portion, the anchorage is shown on 
Drawing 201181 (UFSAR Figure 3.8-9). 

10. In Section 3.4.2 of Engineering Evaluation S-C-ZZ-SEE-1048 
(Attachment 3) , you indicate that you have evaluated the 
effect of high temperature on the containment internal 
structures and you have made modifications to the 
containment spray piping support connections and the reactor 
coolant pump access platform connections so as to relieve 
the thermal stresses due to increased temperature. Indicate 
when you have completed the physical modifications and 
provide a sketch of modified connections. 

PSE&G RESPONSE: 

The physical modifications of the reactor coolant pump 
platform have been completed on Unit 2. The Unit 2 
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containment spray piping support structure is different from 
Unit 1 and did not require modification. The Unit 1 
modifications to the pump platform and the containment spray 
piping support structure have not been completed, but they 
are identified as implementation required prior to restart. 
Sketches of the modifications are provided in Attachment 7. 

Questions 11 & 12 refer to the NRC's RAI transmitted on March 21, 
1997. 

11. From your response to Question 7 in the third bullet, it 
appears that you have used yield strength of the rebar as 
the stress allowable for the load case involving the test 
pressure. In accordance with ASME Section III Division 2 
Subsection CC Table CC3230-1, the load combination involving 
the rest pressure is listed under Service Category and for 
this category the allowable bar tension is 0.50 fy as 
specified in CC3432-1, i.e., for fy = 60 ksi, the allowable 
tensile stress is 30 ksi. According to ACI 318-63 Section 
1003 for working stress method, the allowable tensile stress 
in rebar is 24 ksi. If the steel liner is relied on to 
resist the internal pressure load as the reinforcing 
steel,the allowable stress of the liner should be 0.5 x 32 = 
16 ksi. You have not included the seismic reinforcement 
which consists of #14 bars @ 16 inches at 45 degrees. The 
contribution of this reinforcement to the hoop rebar area is 
2.25 x 2 x 0.707 = 3.18 square inches. This additional 
reinforcing steel area will reduce the steel (both rebar and 
liner) stress from 32.5 to 27.44 ksi. You mentioned that 
ASME Section III Division 2 Subsection CC limits rebar 
stress to 0.9 fy without the application of the 0 factor for 
the factored load design. Note that 0.9 is the 0-factor. 
In view of the above observation, it appears that you should 
revise your UFSAR Section 3.8.1.3 to redefine C for load 
Case F on page 3.8-7 to conform with the ASME Section III 
Division 2 Subsection CC requirements as identified above. 

PSE&G RESPONSE: 

The Salem Generating Station containments were not designed 
to ASME Section III, except for the cont~inment 
penetrations, and the equipment and personnel airlock 
hatches. In the original design of the containments the 
required load capacities for the load case involving the 
test pressure were based on ultimate capacities. Only the 
liner was checked for the load case involving the test 
pressure because it would subject the liner to the most 
severe tensile stresses (See pages 244-246 of Calculation 
6S0-0791, Section 4-2 of the Conrad Report, Attachment 4) . 
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The design of the concrete containment would be obviously 
governed by the other load combinations. Therefore, we 
believe we are not required to revise our UFSAR. 

The staff has reviewed the analysis performed on the liner 
behavior in 1969 by T. Y. Lin & Associates (Attachment 5), 
and it appears that the liner was analyzed for the biaxial 
compression and shear at ~hat time. Are the loadings 
applied to the liner under the MSLB condition comparable to 
those analyzed? Is there any analysis on the adequacy of 
the 1/2" diameter stud anchors? 

PSE&G RESPONSE: 

Comparison of Liner Biaxial Compression and Shear 
Evaluations for LOCA and MSLB: 

LOCA Liner Evaluation 

The liner biaxial compression and shear evaluation for the 
LOCA was performed in Calculation 6S0-0791 (Attachment 4). 
The resulting interactions are documented in Table 4-9 (page 
267), with the governing value being 0.902 for load 
combination "C" at El. 120. A review of the stresses in the 
diagonal seismic reinforcing bars tabulated in Table 4-8 
(page 263) for each load combination reveals that for the 
temperature and pressure loads, without seismic, (load case 
"a") does not result in shear stresses. 

MSLB Liner Evaluation 

In the MSLB liner biaxial compression an shear evaluation, 
as shown in Calculation 6S0-0791-004 (Attachment 2), the 
analysis was performed as follows: 
• For the critical MSLB compression combination of high 

temperature and low pressure, the total liner hoop stress 
was computed to be 21.1 ksi on page 13. 

• The LOCA hoop compressive stress from the original 
analysis was documented on page 15 to be 9.5 ksi. Thus, 
the net change in liner hoop stress due to the increased 
MSLB temperatures is 21.1 - 9.5 = 11.6 ksi. 

• As noted above, liner shear stresses are not affected by 
the changes in temperature and pressure loads. 

• The discussion on page 15 concludes that the increased 
hoop stresses will probably cause the liner to yield. 
However, the stresses do not approach the buckling 
capacity of the liner. 

The evaluation could have calculated a conservative MSLB 
interaction value for bi-axial compression and shear. 
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The interaction equation for combined bi-axial compression 
and shear in the liner is: 

(J' h + (J'"' + (-"-) 2 ~ 1.0 
(J' h,allow + (J' m,allow r allow 

with the hoop and meridional compression allowables equal to 
32 ksi. 

Calculation 6S0-0791 (Attachment 4) gives the LOCA hoop and 
the meridional stresses for both the pressure loads (Figure 
3-8, page 225) and the temperature loads (Figure 3-15, page 
241). A review of these figures reveals that the hoop 
stresses are larger than the meridional stresses, and that 
increases in hoop stresses due to the MSLB temperature and 
pressure will also be larger than the corresponding 
increases in meridional stresses. Conservatively setting O'h 

equal to O'm , the MSLB interaction equation can be computed 
as the LOCA interaction of 0.902 plus the total change in 
the compressive stress divided by the allowable, or: 

0.902 + l 1.6 + l 1.6 = 1.26 
32+ 32 

As noted by this interaction value, the liner will yield, as 
stated on page 15 of the MSLB evaluation. 

Therefore, the loadings and load combinations used in the 
evaluation of the MSLB are comparable to those analyzed in 
1969 by T. Y. Lin & Associates. 

Original Design of Liner Anchorage for LOCA: 

For the original design of the Salem containment, the 
adequacy of the liner stud anchors was discussed and 
evaluated for the LOCA load combination in the original 
design/licensing documents. These discussions and 
evaluations are summarized below: 

• PSAR (Attachment 8): 

Pages 5.1-23 and 24 briefly describes the anchorage 
details and layout. Note that all studs are 1/2" 
diameter, and the liner plate ranges from 3/8" to 1/2" 
thick. Starting on page 5.1-28, the PSAR discusses tests 
on stud anchors in shear (Highway Research Record No. 76) 
and specifically discusses fatigue life. These tests 
approximate the accident condition where the studs would 
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be subjected to shear due to possible localized buckling 
of the liner plate, or to slippage of the plate over the 
concrete due to sharp rises in temperature of the plate. 
The test specimens performed admirably and the presence 
of the studs did not influence the yield point or 
ultimate strength of the base material. In the event an 
anchor were to fail, the integrity of the liner plate 
would not be affected. 

The PSAR also addressed the shear capacity of the 
anchors. On page 5.1-29, a discussion of the 
manufacturer's shear and torsion tests is provided, which 
showed that the anchors deflection reaches 0.10" at 92.5% 
of the ultimate shear strength of the material. This 
discussion concludes that if one anchor were to fail, 
adequate flexibility in the anchors exists to 
redistribute the loads to the other anchors without 
resulting in a progressive failure. Note that this 
discussion ignores the cork sleeves on the anchors 
adjacent to the liner plate, which would increase the 
anchor's flexibility, facilitating redistribution of the 
loads over still more anchors. 

The original PSAR contains no discussion of the tensile 
capacity of the studs. 

PSE&G Responses to NRC PSAR Questions (Attachment 6) : 

Question No. 10.3b asked for a description of the 
analytical procedures and techniques used in liner 
anchorage design. The response states that anchor shear 
load is due to strain in the liner which, if assumed to 
approach yield of 0.1%, would be 0.02", which is less 
than the 0.1" test value described in PSAR Page 5.1-29. 
In addition, cork spacers were provided to permit 
additional shear displacement of the anchors and are not 
mentioned in the response. 

The tensile capacity of the studs is also discussed. The 
response states that the stud anchors, assuming liner 
column buckling analogy, resist a lateral load equivalent 
to 2% of the buckling load. This equivalent load on the 
anchor is computed to be 2.82 kips with an associated 
stress of 14.15 ksi. The response also computes a 
possible tensile load associated with an accident cool
down negative pressure of 3.5 psi, resulting in a tensile 
load of 1.4 kips . 

Question No. 10.3c asked for a description of the failure 
mode and failure propagation characteristics of the 
anchorages, and their effect on the leak tightness 
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integrity of the liner. The response identifies the 
possible failure modes and states that the anchors are 
designed so that failure occurs in the anchor and not the 
plate. The response stated that tests would be performed 
to verify this. The response also states that any stud 
failure would be random, due to poor workmanship during 
stud attachment. This failure would not impair the liner 
integrity nor would it cause a progressive failure. The 
design load per anchor is low, and if an anchor should 
fail, the load it would have carried is easily 
distributed to the adjacent anchors. 

Question No. 10.4 asked that elastic and inelastic 
buckling of the liner be considered in the anchor design, 
to prove that a chain reaction failure resulting in 
massive liner buckling can not occur. The response 
states that the design allows for differential movement 
between the plate and concrete, preventing the anchors 
from shearing off and eliminating the possibility of a 
chain reaction anchor failure. 

• PSE&G Calculation 6S0-0791, Conrad (Seismic) Report 
(Attachment 4) : 

The Conrad Report contains only a physical description of 
the stud anchor configuration, and provides no analytical 
or evaluation information. 

• UFSAR 

UFSAR Section 3.8.1.6.1 states that three tensile and 
three shear tests were performed on test assemblies 
approximating as close as possible the actual welded stud 
configurations used in the field. These test specimen 
studs pulled from the liner plate at 74,500 - 80,600 psi 
in tension and 62,600 - 67,000 psi in shear. Neither 
failure mode affected the leak tight integrity of the 
liner plate. 

Thus, while no specific design calculation exists for the 
original design of these stud anchors, the original 
licensing documents did provide adequate discussions of the 
pertinent design aspects. 

Evaluation of Liner Anchorage for MSLB: 

For the MSLB, the adequacy of the stud anchors for the new 
temperature/pressure loads was discussed and evaluated . 
However, it was inadvertently not included in Calculation 
680-0791-004 (Attachment 2). The calculation will be 
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revised to include the evaluation. The following three 
aspects of the stud anchor design were evaluated: 

1. Liner Integrity After Anchor Failure 

As described above, the PSAR (Attachment 8) discussion 
concludes that the stud's failure would not influence the 
yield point or ultimate strength of the base material, 
and that the integrity of the liner plate would not be 
affected. This conclusion was reiterated in UFSAR 
Section 3.8.1.6.1, which states that three tensile and 
three shear tests were performed on test assemblies 
approximating as close as possible the actual welded stud 
configurations used in the field, and that neither 
failure mode affected the leak tight integrity of the 
liner plate. 

2. Anchor Shear Capacity 

The PSAR (Attachment 8) also addressed the shear capacity 
of the anchors, and concluded that even if one anchor 
were to fail (due to poor workmanship), adequate 
flexibility in the anchors exists to redistribute the 
loads to the other anchors without resulting in a 
progressive failure. The reply to a subsequent PSAR 
Question No. 10.3b (Attachment 6) further quantified the 
shear displacements, stating that anchor shear load is 
due to strain in the liner which, if assumed to approach 
yield of 0.1%, would be 0.02". This is less than the 
0.1" value described in PSAR Page 5.1-29. Finally, the 
UFSAR Section 3.8.1.6.l quantifies the actual shear 
capacity of the stud anchors, as determined by testing, 
to range from 62,600 to 67,000 psi. 

3. Anchor Tensile Capacity 

The original PSAR contains no discussion of the tensile 
capacity of the studs. However, the reply to PSAR 
Question 10.3b (Attachment 6) does quantify tensile loads 
that the stud anchors must resist. The column buckling 
analogy used may be very conservative for a membrane 
structure, but still results in computed loads that are 
relatively minor as compared to the capacity of the stud 
anchors in tension. Again, the UFSAR Section 3.8.1.6.l 
quantifies the actual tensile capacity of the stud 
anchors, as determined by testing, to range from 74,500 
to 80,600 psi. 

In summary, the stud anchors were found to be more than 
adequate for all three pertinent design aspects, and the 
relative changes in temperature and pressure due to the MSLB 
would not alter these conclusions. If an anchor were to 
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fail, due to poor workmanship during anchor welding, the 
failure would be local in nature, the loads will 
redistribute to the adjacent anchors, and the failure would 
not effect leak tight integrity of the liner. Our 
assessment Calculation 680-0791-004 (Attachment 2) and 
Engineering Evaluation S-C-ZZ-SEE-1048 (Attachment 3) will 
both be updated to include the above evaluation. 
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