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Attention: Document Control Desk NLOS/GDM  R1
Washington, D.C. 20555 Docket Nos. 50-280
50-281
License Nos. DPR-32
DPR-37

VIRGINIA ELECTRIC AND POWER COMPANY

SURRY POWER STATION UNITS 1 AND 2

PROPOSED TECHNICAL SPECIFICATIONS CHANGE REQUEST FOR
REINSTATEMENT OF PREVIOUS REACTOR COOLANT SYSTEM
PRESSURE/TEMPERATURE LIMITS, LTOPS SETPOINT. AND L TOPS ENABLE
TEMPERATURE BASIS

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 (Tenabie) 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 245/244 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 34 thickness (3/4-T) reactor
vessel thickness location [i.e., the 3/4-T reference nil-ductility temperature (RTnpr) value
at the corresponding location within the reactor vessel wall.] Therefore, the RCS P/T
operating limits, LTOPS setpoint and LTOPS Tenane 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 2011 and 2012 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 Tenavle 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,
8 AL~
E. S. Grecheck
Vice President — Nuclear Support Services

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

COUNTY OF HENRICO )

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 Q'EO—/Z/ day ova, 2006.

My Commission Expires: Mﬁﬁ_{/’_éﬁg(,

s

Notary Public

(SEAL)
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DISCUSSION OF CHANGE

1.0 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)
Pressure/Temperature (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
limits/setpoint 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(c)(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:

e 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.

e TS 3.1.G.1.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) Pressure/Temperature
(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 245/244 (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 %4 and 3 thickness (1/4T and 3/4T, respectively) reference nil-ductility
temperature (RTnpr) values at the corresponding locations within the reactor vessel
wall:

1/4-T RTnpr = 238.2 °F (based on Unit 1 weld material SA-1526)
3/4-T RTnpr = 183.9 °F (based on Unit 1 weld material SA-1585)

These RTnpr 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
(ANO)-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 °F to 131.4 °F
Margin term increased from 48.3 °F to 68.5 °F

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 RTnpr = 197.3 °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 °F to 132.4 °F

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 RTnpr = 188.4 °F.
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 RTnpr value of 228.4 °F,
and a 3/4-T RTypr value of 189.5 °F for Unit 1 Intermediate to Lower Shell
Circumferential welds SA-1585 and SA-1650. These limiting Unit 1 RTnpr values were
based on peak reactor vessel inner surface fast neutron fluence (E>1 MeV) of

3.96 E19 n/cm?2 and a chemistry factor of 149.2 °F. 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
RTwnor value of 218.9 °F for Unit 1 Intermediate to Lower Shell Circumferential welds
SA-1585 and SA-1650, based on a chemistry factor of 131.4 °F. The limiting 3/4-T
RTwnot value was 183.1 °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 207/207 are conservative with respect to the
limiting RTnpt values reported in Reference 8.6. Dominion evaluations to date have
confirmed that the 1/4-T RTnpt value of 228.4 °F, and the 3/4-T RTnpt value of 189.5 °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 setpaint 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 8.11 through 8.15).

The RCS P/T operating limits currently in Surry TS (i.e., prior to implementation of
License Amendments 245/244) remain valid until 2011 and 2012 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
limits/setpoint, 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 limits/setpoint

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.

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.

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.

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(c)(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.

(i) 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 P/T
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.

(iiiyThere is no significant increase in individual or cumulative occupational radiation
exposure.

The proposed change restores the Surry Units 1 and 2 RCS P/T 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 cumuiative
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(c)(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 usmg the most limiting value of the
nil-ductility reference temperature, RTypr, at the end of 4%?5 Effective Full Power Years
(EFPY) and-48-+ EFPY for Units 1 and 2, respectively. The most limiting value of RTypT
(5-3%8-83- occurs at the 1/4-T, 0° azimuthal location in the Unit 1 intermediate-to-lower
shell circumferential weld. The limiting RTyp at the 1/4-T location in the core region is
greater than the RTypt of the limiting unirradiated material. This ensures that all

components in the Reactar Coolant System will be operated conservatively in accardance

with applicable Code requirements.

The reactor vessel materials have been tested to determine their initial R_TNDT{ 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 RTypr. Thcfefore, an
adjusted refcrcn.ce temperature, based upon the copper and nickel content of the material
and the fluence was calculated in accordance with the recommendations of Regu]atory
Guide 1.99, Revision 2 “Effects of Residual Elements on Predicted Radxatxon 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 RTypy at the end of 417?:'6-BEFPY
and 48 EFPY for ﬁnits 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 heatwp and cooldown curves must be recalculated
when the ARTypt determined from the surveillance capsule exceeds the calculated
ARTNDT for thi gquwalent capsule radiation exposure, or when the service period exceeds
-47—213FPY or 48-1 EFPY for Units 1 and 2, respectively, priorto a scheduled refuelmg
outage.

Amendment Nos. 245/ 244



TS 3.1-10

Allowable pressure-temperature relationships for various heatap and cooldown rates are
calculated using methods derived from Appendix G in Section 1 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 cobldé)wn limit curves is based upon the
principles of the linear clastic fracture xﬁccharﬁcs (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 ane half T is assumed to exist at the inside of the
vessel wall as. well as at the outside of the vessel wa]l..'l'he.: dimensions. of this postulated
crack, réfcrred to in Appendix G of ASME Section HI as the reference flaw, amply exceed
the current cepabilities 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, RTypy, is used and this includes
the radijation-induced shift, ARTypr, 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
coaldown rates specifies that the total stress intensity factor, Ky, for the combined thcnﬁal
and pressure stresses at any time during heatup or cooldown cannot be greater than the
reference stress intensity factor, Kﬁ for the metal temperature at that txme K;%IS
obtained from the reference fracture toughness curve, defined in Seehen-)ﬂ-to the ASME
Code. The K;g.curve is given by the equation: Aﬁ"”‘!"‘ G

—¥pr=33:2-+20:734cxp{6.02(F—R¥xpp}— ) _ )
where K;e.is the reference stress intensity factor as a function of the metal temperature T
IR :
and the metal nil ductility reference temperature RTypr. Thus, the govemning equation for
the heatup-cooldown analysis is defined in Appendix G of the ASME Code as follows:

CKpy + Ky <Kig | | ' @
IR ‘ ,
wherc, Kpy is the stress intensity factor caused by membrance (pressure) stress.

Amendment Nos. 245844
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Ky, is the stress intensity factor caused by the thermal gradients

Kje.is provided by the code as a function of temperature relative to the RTNbT of |
I . '
thcﬁnaterial.

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, Kjg,is determined by the metal |
temperature at the tip of the postulated flaw, the appropggc value for RTypT, and the
reference fracture toughness curve. The thermal stresses resulting from témperature
gradients through the vessel wall are calculated and then the conespondihg thermal stress
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 prcparéd 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 wifh, the -
exception that the controlling location is always the inside wall where tﬁe 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 106°F/hr.
The heatup and cooldown curves were prcpare_d based up%n t.hc most llmmi\%v&lue of the
predicted adjusted reference temperature at the end of 436 EFPY and 48:FEFPY 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 Ve.ssel
Surveillance Program (MIRVSP) documented in the most recent revision to BAW-1543
and reactor vessel neutron fluence data obtained from plant-specific analyses.

Amendthent Nos. 245 /‘244
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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 P_nggr Opcrated Relief Valves (PORV) OPERABLE with a
lift setting of < 394 psig and verify each PORV block valve is open at least
once per 72 hours,

(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 31 days.

2. The requirements of Specification 3.1.G.1.c.(4) may be modified as follows:

a

One PORV may be inoperable in INTERMEDIATE SHUTDOWN with the
RCS average temperature > 200°F but < 350°F for a period not to exceed
7 days. If the inoperable PORY 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.

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 PORY is not restored to OPERABLE status within
24 hours then completely depressurjze the RCS and vent through one open
PORY or an equivalent size opening within 8 hours.

Amendment Nos, 245 /244



Figure 3.1-1

Surry Units 1 and 2
Reactor Coolant System Heatup Limitations

Material Property Basis

1/4-T, 238.2 deg. F
3/4-T, 183.9 deg. F

iting ART:

1]
P
l|)1||ﬁll|—ll|-l-.|
afrieabiobloobol
S "l sk e
- Q---b-oboto

- =
]
!
ELL B

v

2 T
1 J 1
i ket RPN

(g QU VN M N
1 * [}
R LTSI NAPRON JRPRp RRpye
[} [} ' (]

v ]
RPN SEPRON SR, S
- - --.l —'I 3

P LT PP R
comdewdecdaaanl
17770

P LT PILE PRy

—eqesqgreqemye~

] ¢ t_o_1 -

EEELEE EEE EEY P

madoadl it 4
t 1 [} t

medecdecdacda.
] [ | ]

400

)
i
cq=1=t-r-

3 ] ] ]
== = =~ = g = o]

3 § ] U
R S TP QUL
= - ! '—" i }
A==
(SR NI TR R S
AT

L}
--a-- B
--1--8
-

-1
o -

] ’ ] 1
R T P s B

] ] [}
e qunp--

3 ] 1
1T-"1 "1 -11~~

A
)

4= ER R R
[}

T TP E Y

E EEE R R LY T

) [} ] ]
1|J||4||4|l4|l

300

[)
Olrllrllfilfll

rllfll—lll.lllfll
[}
'IlTllTllTllTll

||I1II1II1|I1II
[] [] [} (]

-unTlnTnﬁTAllnL

II1II1IO1IIIIL
[ L ] 1

]

IlLIlLIILllLll

IILIILIILIILIC
-&llllléll

cdlldlldll

250

T T T ¥
r||F|0f||F||r|r

|llr|lr|lf0lrll
.llrt|T0|T|lF!l

lll1li1lth|1ll

e R YN S

'

| ==t = e b = 2]
[} ] ]

ek e - -
] U

200

||Ir|lrllrllll
4

1n|r||r|-T|n||1
] ] ]

R S AP R S
[ ) ' +
s = afm = afm — = = e - ]

cmdemdende e ann
' ] ]
mrdrede e de -

ke adededadakab o-

150

N L L S PO R
] (] 3 1

1 t 1
' 1 t
1 1 '
L L e
[EEp N N P
i [ 1

mmdrcduwcdenac-

]
||J||Alla||41
tahllu

lnhnlunn
1

.10L||Lllulluo:

100
ated Wide Range Cold Leg Temperature (Deg. F)

50 /
dic

] ) ] )
- — - -

] ] 1 ]
shaial R LR R
[] 1 [} [
il Sk B S

1] ] )
TS N

' U t
- -~

] ] ] t
= pr = g -
$ 1 ] 1
e L

1 3 ] )
~ ==y = —

B LT Ly yeape

¢ ] ]

El EEL T CETPIR

i ] )
TEATEAT st

RS RO JIS [
[) 1

—mger e fr—y g m =

] ] ]
EEE Rl LTS PR P

1__i__i__1

EESEET EES FYE

[P FS N P DI .
1T T

2500
5 2000

S =]
o
e

[Te]

Bisd) aunssaiy Ba JoH eBuey apim pajesipy]

[=]

Rates up to 60°F/hr) Applicable for the first 47.6 EFPY for Unit 1 and

Figure 3.1-1 : Surry Units 1 and 2 Reactor Coolant System Heatup Limitationg (Heatup
48.1 EFPY for Unit 2 (Including Margins for Instramentation

Amendment Nos.




2500.00

S 2000.00

7

o,

S

@

.

s

7

0

@ 1500.00

Q.

Q

o

c

©

o

[}

O 1000.00

ye]

B

m

lg

o

L 50000
0.00

Figure 3.1-1

Surry Units 1 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
3/4-T,189.5F
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Surry Units 1 and 2 Reactor Coolant System Heatup Limitations (Heatup Rates up to
60 F/nr) Applicable for the First 28.8 EFPY for Surry Unit 1 and the First 29.4 EFPY for Surry Unit 2
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Reactor Coolant System Cooldown 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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Heatup and cooldown limit curves are calculated using the most limiting value of the
nil-ductility reference temperature, RTypr, 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 RTypt
(228.4°F) occurs at the 1/4-T, 0° azimuthal location in the Unit 1 intermediate-to-lower
shell circumferential weld. The limiting RTyp at the 1/4-T location in the core region is
greater than the RTypy 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 RTypr; 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 RTypt. 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 RTypr 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 ARTypt determined from the surveillance capsule exceeds the calculated
ARTypr 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, RTypr, is used and this includes
the radiation-induced shift, ARTypT, 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, Ky, for the combined thermal
and pressure stresses at any time during heatup or cooldown cannot be greater than the
reference stress intensity factor, Kyp, for the metal temperature at that time. Kyy is
obtained from the reference fracture toughness curve, defined in Appendix G to the

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

KRk =26.78 + 1.223 exp [0.0145(T - RTypt + 160)] (1)
where Ky, is the reference stress intensity factor as a function of the metal temperature T
and the metal nil ductility reference temperature RTypt. Thus, the governing equation for

the heatup-cooldown analysis is defined in Appendix G of the ASME Code as follows:
C KIM + KIt < KIR ' (2)

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

Amendment Nos.
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K(y; is the stress intensity factor caused by the thermal gradients

Kr is provided by the code as a function of temperature relative to the RTypr of

the material.
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, K is determined by the metal
temperature at the tip of the postulated flaw, the appropriate value for RTnpt, 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, Ky, 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 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 100°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.

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

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

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 31 days.

2. The requirements of Specification 3.1.G.1.c.(4) may be modified as follows:

a

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

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 PORYV is not restored to OPERABLE status within
24 hours then completely depressurize the RCS and vent through one open
PORY or an equivalent size opening within 8 hours.

Amendment Nos.
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Surry Units 1 and 2
Reactor Coolant System Heatup Limitations

Materiat Property Basis
Limiting Material: Surry Unit 1 Intermediate to Lower Shell Circ Weld
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Figure 3.1-1: Surry Units 1 and 2 Reactor Coolant System Heatup Limitations (Heatup

Rates up to 60°F/hr) Applicable for the first 28.8 EFPY for Surry Unit 1
and the first 29.4 EFPY for Surry Unit 2
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Figure 3.1-2

Surry Units 1 and 2
Reactor Coolant System Cooldown 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 : Surry Units 1 and 2 Reactor Coolant System Cooldown Limitations

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