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Virginia Electric and Power Company (Dominion) submitted a proposed Technical 
Specifications (TS) change request in a letter dated December 17, 2004 (Serial No. 
04-755) to revise the Reactor Coolant System (RCS) Pressure/Temperature (P/T) 
operating limits, Low Temperature Overpressure Protection System (LTOPS) setpoint, 
and LTOPS enable temperature (Tenable) basis for cumulative core burnups up to 47.6 
EFPY and 48.1 EFPY (corresponding to the period of the renewed licenses) for Surry 
Power Station Units 1 and 2, respectively. The NRC approved the proposed TS change 
in Surry License Amendments 249244 dated January 3, 2006. However, subsequent 
to NRC issue of the license amendments, Dominion discovered an error in the technical 
basis that supported the proposed TS change and was therefore relied upon by the 
NRC in their safety evaluation. Specifically, the revised RCS P/T limit curves did not 
consider the most limiting material property data at the 3/4 thickness (3/4-T) reactor 
vessel thickness location [i.e., the 3/4-T reference nil-ductility temperature (RTNDT) value 
at the corresponding location within the reactor vessel wall.] Therefore, the RCS P/T 
operating limits, LTOPS setpoint and LTOPS Tenable basis provided in the previous TS 
change request and approved by the NRC in License Amendments 245/244 are not 
valid for use throughout the renewed license periods of Surry Units 1 and 2. 

Although the NRC approved the revised RCS P/T operating limits and LTOPS setpoint 
on January 3, 2006, Dominion was granted 180 days from the date of issuance for 
implementation (i.e., July 2, 2006). As a result, the operating limits/setpoint approved in 
License Amendments 245/244 have not, and will not, be implemented at Surry Power 
Station. The RCS P/T operating limits and LTOPS setpoint currently in Surry TS (i.e., 
prior to issuance of License Amendments 245/244) remain valid until 201 1 and 201 2 for 
Surry Units 1 and 2; therefore, there is no safety issue involved in their continued use. 
Dominion proposes to restore the RCS P/T operating limits, LTOPS setpoint, and 
LTOPS Tenable basis to those in place prior to the approval of License Amendments 
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245/244, (i.e., as previously approved by the NRC in License Amendments 207/207 for 
Surry Units 1 and 2, respectively, on December 28, 1995.) 

Therefore, pursuant to 10 CFR 50.90, Dominion requests amendments, in the form of 
changes to the Technical Specifications (TS) to Facility Operating Licenses Numbers 
DPR-32 and DPR-37 for Surry Power Station Units 1 and 2, respectively. The proposed 
TS change restores the RCS P/T operating limits, LTOPS setpoint, and LTOPS Tenable 

basis to those that were in place prior to the approval of License Amendments 245/244. 

A separate TS change request will be submitted at a later date to provide revised RCS 
P/T operating limits, LTOPS setpoint, and LTOPS Tenable basis that will be effective 
through the end of the Surry Units 1 and 2 license renewal periods. 

A discussion of the proposed TS change is provided in Attachment 1. The marked-up 
and proposed TS pages reflecting the proposed change are provided in Attachments 2 
and 3, respectively. 

We have evaluated the proposed TS change and have determined that it does not 
involve a significant hazards consideration as defined in 10 CFR 50.92. We have also 
determined that operation with the proposed change will not result in any significant 
increase in the amount of effluents that may be released offsite, and no significant 
increase in individual or cumulative occupational radiation exposure will occur. 
Therefore, the proposed amendment is eligible for categorical exclusion as set forth in 
10 CFR 51.22(~)(9), and, pursuant to 10 CFR 51.22(b), no environmental impact 
statement or environmental assessment is needed in connection with the approval of 
the proposed change. The bases for these two determinations are provided in 
Attachment 1. 

The proposed TS change has been reviewed and approved by the Station Nuclear 
Safety and Operating Committee. Dominion requests NRC approval of the proposed 
TS change by June 23, 2006 to facilitate implementation prior to the July 2, 2006 
implementation date (i.e., 180 days after approval) of License Amendments 245/244. 

If you have any further questions or require additional information, please contact 
Mr. Gary D. Miller at (804) 273-2771. 

Very truly yours, 

E. S. Grecheck 
Vice President - Nuclear Support Services 

Attachments 
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Commitments made in this letter: 

1. A separate TS change request will be submitted at a later date to provide revised 
RCS P/l operating limits, LTOPS setpoint, and LTOPS Tenable basis that will be 
effective through the end of the Surry Units 1 and 2 license renewal periods. 

cc: U.S. Nuclear Regulatory Commission 
Region II 
Sam Nunn Atlanta Federal Center 
Suite 23T85 
61 Forsyth Street, SW 
Atlanta, Georgia 30303 

Mr. S. R. Monarque 
U. S. Nuclear Regulatory Commission 
One White Flint North 
11 555 Rockville Pike 
Mail Stop 8H12 
Rockville, MD 20852 

Mr. N. P. Garrett 
NRC Senior Resident Inspector 
Surry Power Station 

Commissioner 
Bureau of Radiological Health 
1500 East Main Street 
Suite 240 
Richmond, VA 23218 
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COMMONWEALTH OF VIRGINIA 1 
) 

COUNTY OF HENRICO 1 

The foregoing document was acknowledged before me, in and for the County and 
Commonwealth aforesaid, today by Eugene S. Grecheck, who is the Vice President - 
Nuclear Support Services of Virginia Electric and Power Company, He has affirmed 
before me that he is duly authorized to execute and file the forgoing document in behalf 
of that Company, and that the statements in the document are true and correct to the 
best of his knowledge, information, and belief. 

Acknowledged before me this 2071’ day of& , 2006. 

My Commission Expires: 31, a004 

Notary Public 

(SEAL) 
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DISCUSSION OF CHANGE 

1 .O Description 

Virginia Electric and Power Company (Dominion) proposes a change to the Surry 
Power Station Units 1 and 2 Technical Specifications (TS) pursuant to 10CFR50.90. 
The proposed change is requested to restore the Reactor Coolant System (RCS) 
Pressurenemperature (P/T) operating limits and Low Temperature Overpressure 
Protection System (LTOPS) setpoint that were recently approved (but not implemented) 
in License Amendments 245/244 for Surry Units 1 and 2, respectively, to the previous 
limitsketpoint that were contained in the TS prior to NRC approval of the license 
amendments. The associated TS Basis change will also be restored to its previous 
condition. 

The proposed change has been reviewed, and it has been determined that no 
significant hazards consideration exists as defined in 10 CFR 50.92. In addition, it has 
been determined that the change qualifies for categorical exclusion from an 
environmental assessment as set forth in 10 CFR 51.22(~)(9); therefore, no 
environmental impact statement or environmental assessment is needed in connection 
with the approval of the proposed TS change. 

2.0 Proposed Change 

The following specific changes to the Surry Units 1 and 2 TS are proposed: 

TS 3.1 .B - Replace Figures 3.1-1 and 3.1-2 and the cumulative core burnup limits 
with the Figures 3.1-1 and 3.1-2, Reactor Coolant System Heatup and Cooldown 
Limitations previously approved by the NRC in License Amendments 207/207 for 
Surry Units 1 and 2, respectively (Reference 8.1). The proposed curves will be valid 
for both Surry Units 1 and 2. Associated TS Basis changes are also being 
implemented to return to the previous TS Basis text. 

TS 3.1.G.l.c(4) - This specification has been revised to reflect the proposed 
maximum allowable LTOPS setpoint value of 390 psig as previously approved by 
the NRC in License Amendments 207/207 for Surry Units 1 and 2, respectively. 

3.0 Background 

Dominion submitted a proposed TS change request to the NRC on December 17, 2004 
(Reference 8.2) to revise the Reactor Coolant System (RCS) Pressurenemperature 
(P/T) operating limits, Low Temperature Overpressure Protection System (LTOPS) 
setpoint and the associated TS Basis for cumulative core burnups up to 47.6 EFPY and 
48.1 EFPY (corresponding to the period of the renewed licenses) for Surry Units 1 and 
2, respectively. The NRC approved the proposed TS change in Surry License 
Amendments 2451244 (Reference 8.3). However, subsequent to NRC issue of the 
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license amendments, a discrepancy in the technical basis that supported the proposed 
TS change was identified. The NRC also relied upon this discrepant information in their 
safety evaluation supporting the Surry license amendments. Although the revised RCS 
P/T operating limits and LTOPS setpoint were approved by the NRC for implementation, 
Dominion was granted 180 days from the date of issuance for implementation (i.e., July 
2, 2006). As a result, the operating limits and setpoint approved in License 
Amendments 245/244 have not, and will not, be implemented at Surry Power Station. 
Consequently, a TS change is necessary to restore the RCS P/T operating limits and 
LTOPS setpoint that were recently approved (but not implemented) in License 
Amendments 245/244 for Surry Units 1 and 2, respectively, to the limits/setpoint that 
were previously approved by the NRC in Surry License Amendments 207/207 and are 
currently included in the TS since License Amendments 245/244 have yet to be 
implemented. The associated TS Basis discussion will also be restored to its previous 
condition. 

4.0 Technical Analysis 

The revised RCS P/T operating limits submitted in the proposed TS change request are 
based on Westinghouse WCAP-15130, “Surry Units 1 and 2 WOG Reactor Vessel 
60-Year Evaluation Minigroup Heatup and Cooldown Limit Curves for Normal 
Operation,” Revision 1, April 2001. Bounding reactor vessel fluence values were used 
corresponding to 47.6 Effective Full Power Years (EFPY) for Unit 1 and 48.1 EFPY for 
Unit 2. This WCAP determined RCS P/T heatup and cooldown limits by evaluating the 
following and 3/4 thickness (1 /4T and 3/4T, respectively) reference nil-ductility 
temperature (RTNDT) values at the corresponding locations within the reactor vessel 
wall: 

1/4-T RTNDT = 238.2 OF (based on Unit 1 weld material SA-1526) 
3/4-T RTNDT = 183.9 OF (based on Unit 1 weld material SA-1585) 

These RTNDT values were provided to Westinghouse based on a 1998 Dominion 
calculation. WCAP-15130, Rev. 1, was also cited by Dominion in support of the License 
Renewal application for Surry (Reference 8.4). In a letter dated November 19, 1999 
(Reference 8.5), Dominion submitted revised material property data for Surry Unit 1 
weld materials SA-1585 and SA-1650 based on testing of Arkansas Nuclear One 
(AN0)-1 capsule W-1, which contained the same weld wire heat as Surry weld 
materials SA-1585 and SA-1650. The November 1999 submittal revised the following 
material properties for Surry weld materials SA-1585 and SA-1650: 

Chemistry factor decreased from 138.0 O F  to 131.4 OF 
Margin term increased from 48.3 OF to 68.5 OF 

Use of these material properties with reactor vessel fluence estimates corresponding to 
60-year operation, as provided in Reference 8.4, result in a 3/4-T RTNDT = 197.3 O F .  
This exceeds the value used in WCAP-15130, Rev. 1. In a letter dated March 27, 2003 
(Reference 8.6), Dominion submitted revised material property data for Surry Unit 2 
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weld material R3008 based on testing of Surry Unit 2 surveillance capsule Y. The 
March 2003 submittal revised the following material property for Surry Unit 2 weld 
material R3008: 

Chemistry factor increased from 125.2 O F  to 132.4 OF 

Use of these material properties with reactor vessel fluence estimates corresponding to 
60-year operation, as provided in Reference 8.4, result in a 3/4-T RTNDT = 188.4 OF. 
This also exceeds the value used in WCAP-15130, Rev. 1. Therefore, the appropriate 
material properties (i.e., chemistry factors and margin terms), including evaluation of 
surveillance capsule test results for ANO-1 Capsule W-1 and Surry-2 Capsule Y, were 
not considered when the design work supporting the TS change request (Reference 
8.2) was performed in 2004. This error invalidated the basis for the operating limits 
provided in the TS change request and approved in associated License Amendments 
245/244 for Surry Units 1 and 2. 

As noted above, Surry Units 1 and 2 License Amendments 245/244 have not been 
implemented. Dominion previously submitted the proposed RCS P/T operating limits 
and LTOPS setpoint contained in this proposed TS change request in a letter dated 
June 8, 1995 (Reference 8.7), and the NRC reviewed and approved the proposed TS 
change in License Amendments 207/207 for Surry Units 1 and 2, respectively, on 
December 28, 1995 (Reference 8.1). The RCS P/T limits and LTOPS setpoint 
approved in TS Amendments 207/207 were based on a 1/4-T RTNDT value of 228.4 O F ,  

and a 3/4-T RTNDT value of 189.5 OF for Unit 1 Intermediate to Lower Shell 
Circumferential welds SA-1585 and SA-1650. These limiting Unit 1 RTNDT values were 
based on peak reactor vessel inner surface fast neutron fluence (E>1 MeV) of 
3.96 E l 9  n/cm2 and a chemistry factor of 149.2 OF. The RCS P/T limits and LTOPS 
setpoint approved in TS Amendments 207/207 are valid to 28.8 EFPY for Surry Unit 1 
and 29.4 EFPY for Surry Unit 2, which corresponded to the end of the original 40-year 
license periods at the time the P/T limits were developed. In Reference 8.4, Dominion 
stated that cumulative core burnups at the end of the original 40-year license period 
were 29.6 EFPY for Surry Unit 1 and 30.1 EFPY for Surry Unit 2. In Reference 8.6, 
Dominion provided the most recent update to the NRC's Reactor Vessel Integrity 
Database for Surry, utilizing 40-year fluence estimates corresponding to 29.6 EFPY for 
Surry Unit 1, and 30.1 EFPY for Surry Unit 2. Reference 8.6 reported a limiting 1/4-T 
RTNDT value of 218.9 O F  for Unit 1 Intermediate to Lower Shell Circumferential welds 
SA-1585 and SA-1650, based on a chemistry factor of 131.4 O F .  The limiting 3/4-T 
RTNDT value was 183.1 O F  for Unit 1 welds SA-1585 and SA-1650; however, this value 
was not explicitly reported in Reference 8.6. Therefore, the RCS P/T limits and LTOPS 
setpoint approved in TS Amendments 2071207 are conservative with respect to the 
limiting RTNDT values reported in Reference 8.6. Dominion evaluations to date have 
confirmed that the 114-T RTNDT value of 228.4 OF, and the 3/4-T RTNDT value of 189.5 O F  
remain bounding and conservative for the period of operation corresponding to the 
original 40-year license period. Consequently, no technical issues exist since the 
proposed TS change provided herein simply restores the RCS P/T operating limits, 
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LTOPS setpoint, and associated TS Basis that were previously reviewed/approved by 
the NRC prior to the approval of License Amendments 245/244. 

5.0 Regulatory Safety Analysis 

Dominion notified the NRC about the TS discrepancy discussed above and entered the 
plant issue into the Surry Corrective Action System. During subsequent discussions 
with the NRC, it was determined that Dominion would prepare and submit a follow-up 
TS change request that would supercede the TS change approved in License 
Amendments 245/244 and restore the RCS P/T operating limits and LTOPS setpoint to 
the limits and setpoint that were included in the TS prior to the issuance of License 
Amendments 245/244. This approach is consistent with the manner of resolution used 
for similar TS implementation issues that occurred at Susquehanna Steam Electric 
Station, Unit 2 (References 8.8 through 8.10), and Ft. Calhoun Station Unit No. 1 
(References 8.1 1 through 8.15). 

The RCS P/T operating limits currently in Surry TS (i.e., prior to implementation of 
License Amendments 2457244) remain valid until 201 1 and 201 2 for Surry Units 1 and 
2; therefore, there is no safety issue involved. A separate TS change request will be 
prepared and submitted to the NRC at a later date, but prior to expiration of the current 
limitsketpoint, to provide RCS P/T operating limits and an LTOPS setpoint that are valid 
through the end of the Surry Units 1 and 2 extended license periods. 

6.0 Significant Hazards Consideration Determination 

Virginia Electric and Power Company (Dominion) has reviewed the requirements of 
10 CFR 50.92, relative to the proposed change to the Surry Units 1 and 2 Technical 
Specifications (TS), and determined that a Significant Hazards Consideration is not 
involved. The proposed change to the Surry Units 1 and 2 TS revises the Reactor 
Coolant System (RCS) pressure/temperature (P/T) limits and Low Temperature 
Overpressure Protection System (LTOPS) setpoint to restore them to the limitsketpoint 
that were previously approved by the NRC and that are currently implemented in the 
plant. 

The following discussion is provided to support the conclusion that the proposed change 
does not create a significant hazards consideration: 

1. Does the change involve a significant increase in the probability or 
consequences of an accident previously evaluated? 

The proposed change does not impact the condition or performance of any plant 
structure, system or component. The proposed change does not affect the 
initiators of any previously analyzed event or the assumed mitigation of accident 
or transient events since the plant will be operated in the same manner and 
within the same operating limits that are currently in place. The proposed 
change merely restores the RCS P/T limit curves and LTOPS setpoint that were 
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approved by the NRC prior to the issue of License Amendments 245/244, and 
which are currently in effect. As a result, the proposed change to the Surry TS 
does not involve any increase in the probability or the consequences of any 
accident or malfunction of equipment important to safety previously evaluated 
since neither accident probabilities nor consequences are being affected by this 
proposed change. 

2. Does the change create the possibility of a new or different kind of accident from 
any accident previously evaluated? 

The proposed change does not involve any changes in station operation or 
physical modifications to the plant. In addition, no changes are being made in 
the methods used to respond to plant transients that have been previously 
analyzed. No changes are being made to plant parameters within which the 
plant is normally operated or in the setpoints, which initiate protective or 
mitigative actions, since the plant will be operated in the same manner and within 
the same operating limits that are currently in place. Since plant operation will 
not be affected by this change, no new failure modes are being introduced. 
Therefore, the proposed change to the Surry TS does not create the possibility of 
a new or different kind of accident or malfunction of equipment important to 
safety from any previously evaluated. 

3. Does the change involve a significant reduction in the margin of safety? 

The return to the previously approved RCS P/T operating limit curves and 
LTOPS setpoint does not involve a significant reduction in the margin of safety. 
The proposed change does not impact station operation or any plant structure, 
system or component that is relied upon for accident mitigation. Furthermore, 
the margin of safety assumed in the plant safety analysis is not affected in any 
way by the proposed change since the plant will be operated in the same manner 
and within the same operating limits and setpoints that are currently in place. 
Therefore, the proposed change to the Surry Technical Specifications does not 
involve any reduction in a margin of safety. 

7.0 Environmental Consideration 

The proposed change to the Surry Units 1 and 2 Technical Specifications restores the 
Reactor Coolant System (RCS) pressure/temperature (P/T) limit curves, LTOPS 
setpoint, and the TS Basis that were approved by the NRC prior to the issue of License 
Amendments 245/244 and which are currently in effect. The proposed TS change 
meets the eligibility criteria for categorical exclusion from an environmental assessment 
set forth in 10 CFR 51.22(~)(9), as discussed below: 

(i) The license condition involves no significant hazards consideration. 
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As discussed in the evaluation of the Significant Hazards Consideration above, the 
proposed change to the RCS P/T limit curves, LTOPS setpoint, and associated TS 
Basis for Surry Power Station will not involve a significant increase in the probability 
or consequences of an accident previously evaluated. The possibility of a new or 
different kind of accident from any accident previously evaluated is also not created, 
and the proposed change does not involve a significant reduction in a margin of 
safety. Therefore, the proposed change to the RCS P/T limit curves, LTOPS 
setpoint, and TS Basis meet the requirements of 10 CFR 50.92(c) and does not 
involve a significant hazards consideration. 

(ii) There is no significant change in the types or significant increase in the amounts of 
any effluents that may be released offsite. 

The allowable operating pressures and temperatures under the proposed RCS PiT 
limit curves are identical to those currently in effect. No changes to plant systems, 
structures or components are proposed, and no new operating modes are 
established. Therefore, the proposed change to the RCS P/T limit curves, LTOPS 
setpoint, and TS Basis will not significantly change the types, or significantly 
increase the amounts, of effluents that may be released offsite. 

(iii)There is no significant increase in individual or cumulative occupational radiation 
exposure. 

The proposed change restores the Surry Units 1 and 2 RCS PTT limit curves, LTOPS 
setpoint, and TS Basis to those previously approved by the NRC prior to the 
approval of License Amendments 245/244. The allowable operating pressures and 
temperatures under the proposed RCS P/T limit curves are identical to those 
allowed under the existing TS RCS P/T limits. No changes to plant systems, 
structures or components are proposed, and no new operating modes are 
established. The proposed change maintains acceptable margin to vessel fracture 
under both normal operation and LTOPS design basis (mass addition and heat 
addition) accident conditions. Therefore, the proposed change will not increase 
radiation levels compared to the existing TS P/T limits, LTOPS setpoint, and TS 
Basis as they are identical, and consequently, individual and cumulative 
occupational exposures are unchanged. 

Based on the above, the proposed change does not have a significant effect on the 
environment, and meets the criteria of 10 CFR 51.22(~)(9). Therefore, the proposed TS 
change qualifies for a categorical exclusion from a specific environmental review by the 
Commission, as described in 10 CFR 51.22. 
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TS 3.1-9 

Heatup and cooldown limit curves are calculated using the most limiting value of the 

nil-ductility reference temperature, RTNDT, ai the end of &Effective Full Power Years 
(EFPY) and484 EFPY for Units 1 and 2, respectively. The most limiting value of R T ~ T  

(%%) occurs at the 1/4-T, 0" azimuthal location in the Unit 1 intermediate-to-lower 

shell circumferential weld. The limiting R T ~ T  at the 114-T location in the core region is 

greater than the RTNDT ofsthe limiting unirradiated material. This ensures that all 

26 0 
2964 

components in the Reactor Coolant System.wil1 be operated conservatively in accordance 

with applicable Code requimmencs. 

The reactor vessel materials have been tested to determine their initial R T m ;  the results 

are presented in UFSAR Section 4.1. Reactor operation and resultant fast neutron 

(E greater than 1 MEV) inadjation can cause an increase in the R T m  Therefore, an 

adjusted reference temperature, based upon the copper and nickel content of the material 

and the fluence was calculated in accordance with the recommendations of Regulatory 

Guide 1.99, Revision 2 "Effects of Residual Elements on Predicted Radiation Damage to 

Reactor Vessel Materials." The hcatup and cooldown limit curves of Figures 3.1-1 
and 3.1-2 include predicted adjustments for this shift in R T ~ T  at the end of&EPpY 

and 4 H  EFPY for Units 1 and 2, respectively (as well as adjustments for location of the 

p m r e  sensing instxument). 

2 8  
29.5' 

Surveillance capsules will be removed in accordance with the requirements of 

ASTM E185-82 and 10 CFR 50, Appendix H. The surveillance specimen withdrawal 

schedule is shown in the UFSAR. The heatup and cooldown curves must be 
when the ARTNI~T determined from the surveillance capsule exceeds the calculated 

A R T ~ T  for the equivalent capsule radiation exposure, or when the service period excaeds 
-47-g)EFpY or 48r1. EFPY for Units 1 and 2, respectively, prior to a scheduled refueling 

outage. 

20 29. y 

Amendment Nos.245/244 
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Allowable pressure-temperature relationships for various heatup and cooldown rates are 

calculated using methods derived from Appendix G in Section J I I  of the ASME Boiler and 

Pressure Vessel Code as required by Appendix G to 10 CFR Part 50. 

The general method for calculating heatup and cooldown limit curves is based upon the 

principles of the linear elastic fracture mechanics (LEFM) technology. In the calculation 

procedures a semi-elliptical surface defect with a depth of one-quarter of the wall 

thickness, T, and a length of one and one half T is assumed to exist at the inside of the 

vessel wall as.well as at the outside of the vessel wall. The dimensims of this postulated 
crack, xefened to in Appendix G of ASME Section Ill as the reference flaw, amply exceed 
the m e n t  capabilities of inservice inspection techniques. Therefare, the reactor operation 
limit curves developed for this reference crack are conservative and provide sufficient 

safety margins for protection against non-ductile failure. To assure that the radiation 

unbrittlement effects are accounted for in the calculation of the limit curves, the most 
limiting value of the nil ductility refereace temperature, RTmT, is used and this includes 
the radiation-induced shift, ART,,, corresponding to the end of the period for which 
heatup and cooldown curves am generated. 

The ASME approach for calculating the allowable limit curves for various heatup and 

cooldown r a k  specifics that the total stress mtcnsity factor, KI, for the combmed thmal 

and pressure stresses at any time during hcatup or cooldown cannot k.grcakr than the 

reference stress intensity factor, 

obtained from Lhe reference fracturc tougbcss m e ,  defmcd in 
for the metal temperature at that time. %is 

to the ASME 
t 5% 

Code. The &curve is given by the quatia: + T G  
r R  

(1) 

tion of the metal temperature T 
'Ibols, the govenzing equation for 

the heatup-cooldown analysis is defined m Appendix G of the ASME Code as follows: 

C KIM + Ka Lc 148 
where, KIM Is the stress intensity factor caused by mcmbrancc (pressure) stress. 
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K,, is the stress intensity factor caused by the thermal gradients 

+is provided by the code as a functjon of temperature relative to the R T m  of 

the material. 
I 

3 R  

,C = 2.0 for level A and B service limits, and 

C = 1.5 for inservice hydrostatic and leak test operations. 

At any time during the heatup or cooldown transient, %is determined by the metal 

temperature at the tip of the postulated flaw, the appropriate value for R T ~ T ,  and the 

reference fracture toughness curve. The thermal stresses resulting from temperature 
gradients through the vessel wall are calculated and then the conesponding thermal stress 

I 
I R  

intensity factor, KI,, for the reference flaw is computed. From Equation (2) the pressure 

stress intensity factors are obtained and, from these, the allowable pressures are 

calculated. 

The heatup limit curve, Figure 3.1-1, is a composite curve which was prepared by 

determining the most conservative case, with either the inside or outside wall controlling, 

for any heatup rate up to 60°F per hour. The cooldown limit curves of Figure 3.1-2 arc 

composite curves which were prepared based upon the same type analysis with the 

exception that the controlling location is always the inside wall where the cooldown 
thermal gradients tend to produce tensile stresses while producing compressive stresses at 

the outside wall, The cooldown limit &es am valid for cooldown rates up to IW°F/hr. 
The heatup and cooldown curves were prepared based upon the most limitin value of the 

predicted adjusted reference temperature at the end of 4 M  EFPY and sBtf.EFPY for 
28.8 2t. 3 

Units 1 and 2, respectively. The adjusted reference temperature was calculated using 
i 

matwials properties data from the B&W Owners Group Master Integrated Reactor Vessel 

Surveillance Program (MIRVSP) documented in the most recent revision to BAW-1543 
and reactor vessel neutron fluencc data obtained from plant.specifrc analyses. 

Amendment Nos. 24 5 / 244 
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(3) During the initial 72 hours, maintain a bubble in the pressurizer with a 

maximum narrow range level of 3 3%, 

or 

(4) Maintain two P'yer Operated Relief Valves (PORV) OPERABLE with a 
lift setting of 5395psig and verify each PORV block valve is open at least 
once per 72 hours, 

0 
I 

(5)  The RCS shall be vented through one open PORV or an equivalent size 
opening as specified below: 

(a) with the RCS vented through an unlocked open vent path, verify the 

path is open at least once per 12 hours, OT 

(b) with the RCS vented through a locked open vent path vtrify the path 

is open at least once per 3 1 days. 

2 The requirements of Specification 3.l.G.l.c.(4) may be modified as follows: 

a One PORV may be inoperable in INTERMEDIATE SHUTDOWN with the 

RCS average temperature > ZOOOF but < 350'F for a period not to exceed 

7 days. If the inoperable PORV is not restored to OPERABLE status within 
7 days, then completely depressurize the RCS and vent through one open 
PORV or an equivalent size opening within the next 8 hours. 

b One PORV may be inoperable in COLD SHUTDOWN or REFUELING 
SHUTDOWN with the reactox vessel head bolted for a period not to e x 4  
24 hours. If the inoperable PORV is not restored to OPERABLE status within 
24 hours then completely deprcsmjze the RCS and vent through one open 
PORV or M equivalent Size Openiog within 8 hours. 

Amendment Nos. 24 5 / 244 
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Surry Units I and 2 
Reactor Coolant System Heatup Limitations 

Material Property Basis 
Limiting Material: Surry Unit 1 Intermediate to Lower Shell Circ Weld 
Limiting ART Values for Surry 1 at 28.8 EFPY: 1/4-T, 228.4F 
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Figure 3.1-2 

Material Property Basis 
Limiting Material: Surry Unit 1 Intermediate to Lower Shell Circ Weld 
Limiting ART Values for Surry I at 28.8 EFPY: 1/4-T, 228.4F 
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Heatup and cooldown limit curves are calculated using the most limiting value of the 

nil-ductility reference temperature, R T ~ T ,  at the end of 28.8 Effective Full Power Years 

(EFPY) and 29.4 EFPY for Units 1 and 2, respectively. The most limiting value of RTNDT 

(228.4”F) occurs at the 1/4-T, 0” azimuthal location in the Unit 1 intermediate-to-lower 

shell circumferential weld. The limiting RTmT at the 1/4-T location in the core region is 

greater than the RTND, of the limiting unirradiated material. This ensures that all 

components in the Reactor Coolant System will be operated conservatively in accordance 

with applicable Code requirements. 

The reactor vessel materials have been tested to determine their initial RTmT; the results 

are presented in UFSAR Section 4.1. Reactor operation and resultant fast neutron 

(E greater than 1 MEV) irradiation can cause an increase in the RTNDT. Therefore, an 

adjusted reference temperature, based upon the copper and nickel content of the material 

and the fluence was calculated in accordance with the recommendations of Regulatory 

Guide 1.99, Revision 2 “Effects of Residual Elements on Predicted Radiation Damage to 

Reactor Vessel Materials.” The heatup and cooldown limit curves of Figures 3.1-1 

and 3.1-2 include predicted adjustments for this shift in RTNDT at the end of 28.8 EFPY 

and 29.4 EFPY for Units 1 and 2, respectively (as well as adjustments for location of the 

pressure sensing instrument). 

Surveillance capsules will be removed in accordance with the requirements of 

ASTM E185-82 and 10 CFR 50, Appendix H. The surveillance specimen withdrawal 

schedule is shown in the UFSAR. The heatup and cooldown curves must be recalculated 

when the ARTNDT determined from the surveillance capsule exceeds the calculated 

ARTN, for the equivalent capsule radiation exposure, or when the service period exceeds 

28.8 EFPY or 29.4 EFPY for Units 1 and 2, respectively, prior to a scheduled refueling 

outage. 

Amendment Nos. 
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Allowable pressure-temperature relationships for various heatup and cooldown rates are 

calculated using methods derived from Appendix G in Section III of the ASME Boiler and 

Pressure Vessel Code as required by Appendix G to 10 CFR Part 50. 

The general method for calculating heatup and cooldown limit curves is based upon the 

principles of the linear elastic fracture mechanics (LEFM) technology. In the calculation 

procedures a semi-elliptical surface defect with a depth of one-quarter of the wall 

thickness, T, and a length of one and one half T is assumed to exist at the inside of the 

vessel wall as well as at the outside of the vessel wall. The dimensions of this postulated 

crack, referred to in Appendix G of ASME Section III as the reference flaw, amply exceed 

the current capabilities of inservice inspection techniques. Therefore, the reactor operation 

limit curves developed for this reference crack are conservative and provide sufficient 

safety margins for protection against non-ductile failure. To assure that the radiation 

embrittlement effects are accounted for in the calculation of the limit curves, the most 

limiting value of the nil ductility reference temperature, R T ~ T ,  is used and this includes 

the radiation-induced shift, ARTNDT, corresponding to the end of the period for which 

heatup and cooldown curves are generated. 

The ASME approach for calculating the allowable limit curves for various heatup and 

cooldown rates specifies that the total stress intensity factor, KI, for the combined thermal 

and pressure stresses at any time during heatup or cooldown cannot be greater than the 

reference stress intensity factor, K,,, for the metal temperature at that time. KIR is 

obtained from the reference fracture toughness curve, defined in Appendix G to the 

ASME Code. The KR curve is given by the equation: 

Km = 26.78 + 1.223 exp [0.0145(T - RTmT + 160)] (1) 

where Km is the reference stress intensity factor as a function of the metal temperature T 

and the metal nil ductility reference temperature RTmT Thus, the governing equation for 

the heatup-cooldown analysis is defied in Appendix G of the ASME Code as follows: 

where, Km is the stress intensity factor caused by membrance (pressure) stress. 

Amendment Nos. 
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KI, is the stress intensity factor caused by the thermal gradients 

K, is provided by the code as a function of temperature relative to the R T ~ T  of 

the material. 
I 

C = 2.0 for level A and B service limits, and 

C = 1.5 for inservice hydrostatic and leak test operations. 

At any time during the heatup or cooldown transient, KR is determined by the metal 

temperature at the tip of the postulated flaw, the appropriate value for RTNDT, and the 

reference fracture toughness curve. The thermal stresses resulting from temperature 

gradients through the vessel wall are calculated and then the corresponding thermal stress 

intensity factor, K,,, for the reference flaw is computed. From Equation (2) the pressure 

stress intensity factors are obtained and, from these, the allowable pressures are 

calculated. 

I 

The heatup limit curve, Figure 3.1-1, is a composite curve which was prepared by 

determining the most conservative case, with either the inside or outside wall controlling, 

for any heatup rate up to 60°F per hour. The cooldown limit curves of Figure 3.1-2 are 

composite curves which were prepared based upon the same type analysis with the 

exception that the controlling location is always the inside wall where the cooldown 

thermal gradients tend to produce tensile stresses while producing compressive stresses at 

the outside wall. The cooldown limit curves are valid for cooldown rates up to lOO"F/hr. 

The heatup and cooldown curves were prepared based upon the most limiting value of the 

predicted adjusted reference temperature at the end of 28.8 EFPY and 29.4 EFPY for 

Units 1 and 2, respectively. The adjusted reference temperature was calculated using 

materials properties data from the B&W Owners Group Master Integrated Reactor Vessel 

Surveillance Program (MIRVSP) documented in the most recent revision to BAW-1543 

and reactor vessel neutron fluence data obtained from plant-specific analyses. 

i 

Amendment Nos. 
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(3) During the initial 72 hours, maintain a bubble in the pressurizer with a 
maximum narrow range level of 33%, 

or 

(4) Maintain two Power Operated Relief Valves (PORV) OPERABLE with a 
lift setting of 5 390 psig and verify each PORV block valve is open at least 
once per 72 hours, 

or 

(5) The RCS shall be vented through one open PORV or an equivalent size 
opening as specified below: 

(a) with the RCS vented through an unlocked open vent path, verify the 

path is open at least once per 12 hours, or 

(b) with the RCS vented through a locked open vent path verify the path 

is open at least once per 3 1 days. 

2. The requirements of Specification 3.1.G.l.c.(4) may be modified as follows: 

a One PORV may be inoperable in INTERMEDIATE SHUTDOWN with the 
RCS average temperature > 200°F but c 350°F for a period not to exceed 
7 days. If the inoperable PORV is not restored to OPERABLE status within 
7 days, then completely depressurize the RCS and vent through one open 
PORV or an equivalent size opening within the next 8 hours. 

b One PORV may be inoperable in COLD SHUTDOWN or REFUELING 
SHUTDOWN with the reactor vessel head bolted for a period not to exceed 
24 hours. If the inoperable PORV is not restored to OPERABLE status within 
24 hours then completely depressurize the RCS and vent through one open 
PORV or an equivalent size ownine within 8 hours. v 

Amendment Nos. 



Figure 3.1-1 

Material Property Basis 1 
Limiting Material: Surry Unit I Intermediate to Lower Shell Circ Weld 
Limiting ART Values for Suny 1 at 28.8 EFPY: 1/4-T, 228.4F 

3/4-T, 189.5 F 
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Surry Units 1 and 2 
Reactor Coolant System Heatup Limitations 
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Figure 3.1-1 : Suny Units 1 and 2 Reactor Coolant System Heatup Limitations (Heatup 

Rates up to 6OoF/hr) Applicable for the first 28.8 EFPY for Surry Unit 1 
and the first 29.4 EFPY for Suny Unit 2 

Amendment Nos. 



Figure 3.1-2 

Material Property Basis 
Limiting Material: Surry Unit I lntennediate to Lower Shell Circ Weld 
Limiting ART Values for Suny 1 at 28.8 EFPY 1/4-T, 228.4F 

3/4-T, 189.5 F 
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Surry Units 1 and 2 
Reactor Coolant System Cooldown Limitations 

0 50 100 150 200 250 300 350 400 

Indicated Cold Leg Temperature (Deg. F) 
Figure 3.1-2 : Suny Units 1 and 2 Reactor Coolant System Cooldown Limitations 

(Cooldown Rates up to 100°F/hr) Applicable for the first 28.8 EFPY for 
Suny Unit 1 and the first 29.4 EFPY for Surry Unit 2 
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