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Dear Mr. Kovach:

SUBJECT: AMENDMENT TO TECHNICAL SPECIFICATIONS - REVISED
PRESSURE/TEMPERATURE LIMITS FOR REACTOR COOLANT SYSTEM
(TAC NOS. 71472 AND 71473)

The Commission has issued the enclosed Amendment No.37 to Facility Operating
License No. NPF-37 and Amendment No. 37 to Facility Operating License No. NPF-66
for the Byron Station, Unit Nos. 1 and 2, respectively. The amendments consist
of changes to the Technical Specifications in respense te your application
transmitted by letter dated Movember 17, 1989, supplemented January 10, 1990.

These amendments approve changes to the Technical Specifications to revise the
pressure/temperature limits for the reactor coolant system.

A copy of the related Safety Evaluation is enclosed. A Notice of Issuance will
be included in the Commission's next regular bi-weekly Federal Register notice.

Sincerely,
/s/

Leonard N. Olshan, Project Manager

Project Directorate III-2

Division of Reactor Projects - III,
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

February 8, 1990

Docket Nos. 50-454
and 50-455

Thomas J. Kovach

Nuclear Licensing Manager
Commonwealth Edison Company
OPUS West 111

1400 OPUS Place, Suite 300
Downers Grove, I11linois 60515

Dear Mr. Kovach:

SUBJECT: AMENDMENT TO TECHNICAL SPECIFICATIONS - REVISED
PRESSURE/TEMPERATURE LIMITS FOR REACTOR COOLANT SYSTEM
(TAC NOS. 71472 AND 71473)

The Commission has issued the enclosed Amendment No. 37 to Facility Operating
License No. NPF-37 and Amendment No. 37 to Facility Operating License No. NPF-66
for the Byron Station, Unit Nos. 1 and 2, respectively. The amendments consist
of changes to the Technical Specifications in response to your application
transmitted by letter dated November 17, 1989, supplemented January 10, 1990.

These amendments approve changes to the Technical Specifications to revise the
pressure/temperature Timits for the reactor coolant system.

A copy of the related Safety Evaluation is enclosed. A Notice of Issuance will
be included in the Commission’s next regular bi-weekly Federal Register notice.

Sincerely

Teou N 4ls

Leonard N. O0lshan, Project Manager

Project Directorate I1I1-2

Division of Reactor Projects - III,
IV, V and Special Projects

Enclosures:

1. Amendment No. 37 to NPF-37
2. Amendment No. 37 to NPF-66
3. Safety Evaluation

cc w/enclosures:
See next page
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Rockford, I1lincis 61103-7058

Attorney General
500 South 2nd Street
Springfield, I11inois 62701

Chairman, Ogle County Board
Post Office Box 357
Oregon, I1linois 61061



N’

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

COMMONWEALTH EDISON COMPANY

DOCKET NO. 50-454

BYRON STATION, UNIT 1
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 37
License No, NPF-37

The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Commonwealth Edison Company
(the licensee) dated November 17, 1989, supplemented January 10,
1990, complies with the standards and requirements of the Atomic
Energy Act of 1954, as amended (the Act) and the Commission's rules
and regulations set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the applicaticn,
the provisions of the Act, and the rules and regulations of the
Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

E. The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission's regulations and all applicable requirements
have been satisfied.

Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment, and paragraph 2.C.(2) of Facility Operating License
No. NPF-37 is hereby amended toc read as follows:

9002260195 900208
FDR  ADOCK 05000454



(2) Technical Specifications

The Technical Specifications contained in Appendix A as revised
through Amendment No. 37 and the Environmental Protection Plan
contained in Appendix B, both of which are attached hereto, are
hereby incorporated into this license. The licensee shall operate

the facility in accordance with the Technical Specifications and
the Environmental Protection Plan.

3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

O o

ohn W. Craig, Director
roject Directorate 111-2
Division of Reactor Projects - III,
IV, V and Special Projects

Attachment:
Chenges to the Technical
Specifications

Date of Issuance: February 8, 1990



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

COMMONWEALTH EDISON COMPANY
DOCKET NO. 50-455
BYRON STATION, UNIT 2

AMENDMENT TO_FACILITY OPERATING LICENSE

Amendment No. 37
License No. NPF-66

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Commonwealth Edison Company
(the licensee) dated November 17, 1989, supplemented January 10,
1990, complies with the standards and requirements of the Atomic
Energy Act of 1954, as amended (the Act) and the Commission's rules
and regulations set forth in 10 CFR Chapter 1;

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of the
Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

E. The issuance of this amendment is in accordance with 10 CFR Part
51 of the Commission’s regulations and all.applicable requirements
have been satisfied.

2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment, and paragraph 2.C.(2) of Facility Operating License
No. NPF-66 is hereby amended to read as follows:



(2) Technical Specifications

The Technical Specifications contained in Appendix A (NUREG-1113),
as revised through Amendment No. 37 and revised by Attachment 2
to NPF-6C, and the Environmental Protection FPlan contained in
Appendix B, both of which were attached to License No. NPF-37,
dated February 14, 1985, are hereby incorporated into this license.
Attachment 2 contains a revision to Appendix A which is hereby
incorporated into this license. The licensee shall operate the
facility in accordance with the Technical Specifications and the
Environmental Protection Plan.

3. This license amendment is effective as of the date of its issuance.

OR{NHE NUCLEAR REGULATORY COMMISSION

ohn W. Craig, Director 53

Project Directorate II1-2
Division of Reactor Projects - III,
IV, V and Special Projects

Attachment:
Changes to the Technical
Specifications

PDate of Issuance: February 8, 1990



ATTACHMENT TO LICENSE AMENDMENT NOS. 37 AND 37

FACILITY OPERATING LICENSE NOS. NPF-37 AND NPF-66

DOCKET NOS. 50-454 AND 50-455

Revise Appendix A as follows:

Remove Pages

3/4 4-33
3/4 4-34
3/4 4-36
3/4 4-39
3/4 4-40

B 3/4 4-8
B 3/4 4-11
B 3/4 4-12
B 3/4 4-15
B 3/4 4-16

Insert Pages

3/4 4-33
3/4 4-34
3/4 4-36
3/4 4-39
3/4 4-40a
3/4 4-40b
B 3/4 4-8
B 3/4 4-11
B 3/4 4-12
B 3/4 4-15
B 3/4 4-16
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FIGURE 3.4-2a

REACTOR COOLANT SYSTEM HEATUP LIMITATIONS
APPLICABLE UP TO 32 EFPY*{UNIT 1)

*Applicability date has been
reduced per Regulatory Guide 1.99
Rev. 2 to 29.5 EFPY. The calculation

to determine applicability utilized
BYRON = UNITS 1 & 2 3/4 4-33  ,ctual copper content of 0.05 WtZ.

AMENDMENT NO. 37
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MATERIAL PROPERTY BASIS

CONTROLLING MATERIAL: CIRCUMFERENTIAL WELD

RTypr AFTER 16 EFPY: 1/47, 146.5°F -
3/47, 122.8°F

CURVES APPLICABLE FOR HEATUP RATES UP TO 100°F/HR FOR THE SERVICE PERIOD UP TO
16 EFPY. CONTAINS MARGIN OF 10°F AND 60 PSIG FOR POSSIBLE INSTRUMENT ERRORS.
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FIGURE 3.4-2b

REACTOR COOLANT SYSTEM HEATUP LIMITATIONS
APPLICABLE UP TO 16 EFPY (UNIT 2)

BYRON = UNITS 1 & 2 34 434 AMENDMENT NO. 37




MATERIAL PROPERI-~BASIS N,

CONTROLLING MATERIAL:  CIRCUMFERENTIAL WELD
RT\p7 AFTER 16 EFPY: 1/47, 146.5°F
3/4T, 122.8°F

CURVES APPLICABLE FOR COOLDOWN RATES UP TO 100°F/HR FOR THE SERVICE PERIOD UP
TO 16 EFPY. CONTAINS MARGIN OF 10°F AND 60 PSIG FOR POSSIBLE INSTRUMENT
ERRORS.
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FIGURE 3.4-3b REACTOR COOLANT SYSTEM COOLDOWN LIMITATIONS
APPLICABLE UP TO 16 EFPY (UNIT 2)
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REACTOR COOLANT SYSTEM

OVERPRESSURE PROTECTION SYSTEMS

LIMITING CONDITION FOR OPERATION

3.4.9.3 At least one of the following Overpressure Protection Systems shall
be OPERABLE:

a. Two residual heat removal (RHR) suction relief valves each with a
Setpoint of 450 psig * 1%, or

b.  Two power-operated relief valves (PORVs) with 1ift Setpoints that
vary with RCS temperature which do not exceed the 1imit established
in Figure 3.4-4a for Unit 1 (Figure 3.4-4b for Unit 2), or

c.  The Reactor Coolant System (RCS) depressurizedbwith an RCS vent of
greater than or equal to 2 square inches.

APPLICABILITY: MODES 4 and 5, and MODE 6 with the reactor vessel head on.

ACTION:

a. With one PORV and one RHR suction relief valve inoperable, either
restore two PORVs or two RHR suction relief valves to OPERABLE status
within 7 days or depressurize and vent the RCS through at least a
2 square inch vent within the next 8 hours.

b.  With both PORVs and both RHR suction relief valves inoperable,
depressurize and vent the RCS through at least a 2 square inch vent
within 8 hours.

C. In the event the PORVs, or the RHR suction relief valves, or the RCS
vent(s) are used to mitigate an RCS pressure transient, a Special
Report shall be prepared and submitted to the Commission pursuant to
Specification 6.9.2 within 30 days. The report shall describe the
circumstances initiating the transient, the effect of the PORVs, or
the RHR suction relief valves, or RCS vent(s) on the transient, and
any corrective action necessary to prevent recurrence.

d. The provisions of Specification 3.0.4 are not applicable.

BYRON - UNITS 1 & 2 3/4 4-39 AMENDMENT NO. 37
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REACTOR COOLANT SYSTEM

BASES

PRESSURE/TEMPERATURE LIMITS (Continued)

Heatup and cooldown Timit curves are calculated using the most limiting
value of the nil-ductility reference temperature, RTNDT’ at the end of

32 effective full power years for Unit 1 (16 effective full power years for
Unit 2) of service life. The 32 EFPY for Unit 1 (16 EFPY for Unit 2) service
life period is chosen such that the limiting RTy\pr at the 1/4T location in the

core region is greater than the RTNDT of the limiting unirradiated material.
The selection of such a ]imiting RTNDT assures 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
RTNDT; the results of these tests are shown in Table B 3/4.4-1. 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 fluence, copper content and nickel content of the material
in question, can be predicted using Figure B 3/4.4-1 and the largest value of
ARTNDT computed by either Regulatory Guide 1.99, Revision 2, "Radiation

Embrittiement of Reactor Vessel Materials" or the Westinghouse Copper Trend
Curves shown in Figure B 3/4.4-2. The heatup and cooldown limit curves of
Figures 3.4-2 and 3.4-3 include predicted adjustments for this shift in

RTNDT at the end of 32 EFPY for Unit 1 (16 EFPY for Unit 2) as well as adjust-

ments for possible errors in the pressure and temperature sensing instruments.
Revised heatup and cooldown curves have been generated for Unit 2 in
accordance with Regulatory Guide 1.99 Revision 2. For Unit 1, the curves
remain the same. However, the applicability date has been reduced per RG 1.99
Revision 2 to 29.5 EFPY for heatup. The Byron Unit 1 applicability date of 32
EFPY for cooldown remains the same.

Values of ARTNDT determined in this manner may be used until the results

from the material surveillance program, evaluated according to ASTM E185, are
available. Capsules will be removed in accordance with the requirements of
ASTM E185-73 and 10 CFR Part 50, Appendix H. The surveillance specimen with-
drawal schedule is shown in Table 4.4-5. The lead factor represents the rela-
tionship between the fast neutron flux density at the location of the capsule
and the inner wall of the reactor vessel. Therefore, the results obtained from
the surveillance specimens can be used to predict the future radiation damage
to the reactor vessel material by using the lead factor and the withdrawal time
of the capsule. The heatup and cooldown curves must be recalculated when the
ARTNDT determined from the surveillance capsule exceeds the calculated ARTNDT

for the equivalent capsule radiation exposure.

Allowable pressure-temperature relationships for various heatup and
cooldown rates are calculated using methods derived from Appendix G in
Section IIT of the ASME Boiler and Pressure Vessel Code as required by
Appendix G to 10 CFR Part 50, and these methods are discussed in detail in
WCAP-7924-A, "Basis for Heatup and Cooldown Limit Curves," April 1975.

BYRON - UNITS 1 & 2 B 3/4 4-8 AMENDMENT NoO. 37
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TABLE B 3/4.4-1a

REACTOR VESSEL TOUGHNESS

Average Upper
Shelf Energy

(UNIT 1)

50 ft-1b
T 35 mil
Cu P NDT Temp.
COMPONENT Heat No. Grade (%) (%) (°F) (F°)
Closure Head Dome C3486-1 A533B CL1 .10 .016 -10 < 40
Closure Head Ring 1v4566 A508 CL2 .11 . 007 20 < 80
Closure Head Flange 124K358VAl " -—- .011 60 <100
Vessel Flange 123J219VAl . --- .012 10 < 70
Inlet Nozzle - 1v4684/3V1320 " .12 .008 -10 < 40
" " 1v4684/3V1320 " .12 .008 -20 < 40
" " 1v4695 " .13 . 007 -20 <10
" " 1v4695 " .12 .006 -20 <10
Outlet Nozzle 1V4656 " .11 .007 0 <10
" " 1V4656 " 11 . 007 -20 < 10
" " 2V2557 " .11 . 007 -20 <10
" " 2V2557 " .11 .008 -10 50
Nozzle Shell 123J218 " .05 .010 20 < 70
Upper Shell** 5P-5933 " .05 .010(.73) 40 <100
Lower Shell** 5P-5951 " .04 .014(.64) 10 <70
Bottom Head Ring 1v4672 " --- .012 0 < 60
Bottom Head Dome €2815-1 A533B CL1 .19 .009 -30 40
Upper to Lower WF336 - .024 .010(.70) -30 30

Shell Girth Weld**

*Normal to Principal Welding Direction
**Calculations per Regulatory Guide 1.99 Revision 2 use nickel content shown in parenthesis.

Normal to
Principal Principal
RT Working Working

NDT Direction Direction
(°F) (ft-1b) (ft-7
-10 151 --=

20 125 ---
60 145 ---
10 152 ---
-10 117 ---
-20 116 ---
-20 116 ---
-20 119 ---

0 131 ---
-20 131 ---
-20 112 ---
-10 94 --(

20 138 184
40 139 156
10 150 160

0 115 ---
-20 118 ---
-30 77% -
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TABLE B 3/4.4-1b
REACTOR VESSEL TOUGHNESS

(UNIT 2)
Average Upper
Shelf Energy
Normal to
50 ft-1b Principal Principal
T 35 mil RT Working Working
Cu P NDT Temp. NDT Direction Direction
Component Heat No. Grade (%) (%) (°F) (F®) (°F) (ft-1b) (ft-1b)
Closure Head Dome C4375-2 A533 B, C1.1 .12 .013 -40 <20 -40 114 -
Closure Head Ring 48C1300-1-1 A508 C1.3 .05 .007 -30 <30 -30 108 ---
Closure Head Flange 2029-v-1 A508 C1.2 --- .011 0 <60 0 157 -=-
Vessel Flange 1241556VAl " -=- .008 30 <90 30 129 ---
Inlet Nozzle 51-2979 " .07 .010 -10 <50 -10 130 ---
" " 51-2979 " .07 .009 -20 <40 -20 121 ---
" " 42-5105 " .07 .008 0 <60 0 122 ---
" " 42-5105 " .07 .011 0 <60 0 121 -
Outlet Nozzle 11-5052 " .09 .010 -10 <50 -10 108 ---
" " 11-5052 " .08 . 007 -10 <50 -10 121 ---
" " 4-2953 " .09 .010 -20 <40 -20 133 ---
" " 4-2956 " .09 .009 -10 <50 -10 121 --(
Nozzle Shell 4P-6107 " - .014 10 <70 10 155 ---
Upper Shell* 490329/ A508 C1.3 .01 .007(.70) -20 <40 -20 149 149 l
a9c297 171
Lower Shell* 490330/ A508 C1.3 .05 .008(.73) -20 <40 -20 127 159 .
a9c208 171
Bottom Head Ring 48D1566 1-1 A508 C1.3 .07 . 007 -30 <30 -30 126 ---
Bottom Head Dome C3053-1 A533B, C1.1 .06 .004 -30 40 -20 121 ---
Upper Shell to Lower WF447 SAW .059 .009(. 62) 10 <70 10 80 -1
Shell Girth Weld*
Weld HAZ --- --- -—- - -60 <0 -60 143 ---

*Calculations per Regulatory Guide 1.99 Revision 2 use nickel content shown in parenthesis. l




~— \//

REACTOR COOLANT SYSTEM

BASES

PRESSURE/TEMPERATURE LIMITS (Continued)

A notch in the cooldown curve of Figure 3.4-3 may be present due to the
added constraint on the vessel closure flange given in Appendix G of 10 CFR 50.
This constraint requires that, at pressures greater than 20% of the preservice
system hydrostatic test pressure, the flange regions that are highly stressed
by the bolt preload must exceed the RTNDT of the material by at least 120°F.

The flange RTNDT + 120°F impinges on the cooldown curves and therefore the

notch is required. If no notch is present, this indicates that the vessel
closure flange region has been determined not to be Timiting.

HEATUP

Three separate calculations are required to determine the 1imit curves
for finite heatup rates. As is done in the cooldown analysis, allowable
pressure-temperature relationships are developed for steady-state conditions
as well as finite heatup rate conditions assuming the presence of a 1/4T
defect at the inside of the vessel wall. The thermal gradients during heatup
produce compressive stresses at the inside of the wall that alleviate the
tensile stresses produced by internal pressure. The metal temperature at the
crack tip lags the coolant temperature; therefore, the KIR for the 1/4T crack

during heatup is lower than the KIR for the 1/4T crack during steady-state

conditions at the same coolant temperature. During heatup, especially at the
end of the transient, conditions may exist such that the effects of compressive
thermal stresses and different KIR's for steady-state and finite heatup rates

do not offset each other and the pressure-temperature curve based on steady-state
conditions no longer represents a lower bound of all similar curves for finite
heatup rates when the 1/4T flaw is considered. Therefore, both cases have to

be analyzed in order to assure that at any coolant temperature the lower value

of the allowable pressure calculated for steady-state and finite heatup rates

is obtained.

The second portion of the heatup analysis concerns the calculation of
pressure-temperature limitations for the case in which a 1/4T deep outside
surface flaw is assumed. Unlike the situation at the vessel inside surface,
the thermal gradients established at the outside surface during heatup produce
stresses which are tensile in nature and thus tend to reinforce any pressure
stresses present. These thermal stresses, of course, are dependent on both
the rate of heatup and the time (or coolant temperature) along the heatup
ramp. Furthermore, since the thermal stresses, at the outside are tensile and
increase with increasing heatup rate, a Tower bound curve cannot be defined.
Rather, each heatup rate of interest must be analyzed on an individual basis.

Following the generation of pressure-temperature curves for both the
steady-state and finite heatup rate situations, the final 1imit curves are
produced as follows. A composite curve is constructed based on a point-by-
point comparison of the steady-state and finite heatup rate data. At any
given temperature, the allowable pressure is taken to be the lesser of the
three values taken from the curves under consideration.
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BASES

PRESSURE/TEMPERATURE LIMITS (Continued)

The use of the composite curve is necessary to set conservative heatup
Timitations because it is possible for conditions to exist such that over the
course of the heatup ramp the controlling condition switches from the inside
to the outside and the pressure 1imit must at all times be based on analysis
of the most critical criterion.

Finally, the composite curves for the heatup rate data and the cooldown
rate data are adjusted for possible errors in the pressure and temperature
sensing instruments by the values indicated on the respective curves.

Although the pressurizer operates in temperature ranges above those for
which there is reason for concern of nonductile failure, operating limits
are provided to assure compatibility of operation with the fatigue analysis
performed in accordance with the ASME Code requirements.

The OPERABILITY of two PORVs, or two RHR suction valves, or an RCS vent
opening of at least 2 square inches ensures that the RCS will be protected from
pressure transients which could exceed the limits of Appendix G to 10 CFR
Part 50 when one or more of the RCS cold legs are less than or equal to 350°F.
Either PORV has adequate relieving capability to protect the RCS from overpres-
surization when the transient is Timited to either: (1) the start of an idle
RCP with the secondary water temperature of the steam generator less than or
equal to 50°F above the RCS cold leg temperatures, or (2) the start of a
centrifugal charging pump and its injection into a water solid RCS.

These two scenarios are analyzed to determine the resulting overshoots
assuming a single PORV actuation with a stroke time of 2.0 seconds from full
closed to full open. Figure 3.4-4 is based upon this analysis and represents
the maximum allowable PORV variable setpoint such that, for the two overpres-
surization transients noted, the resulting pressure will not exceed the
Appendix G reactor vessel NDT 1imits (nominal 10 effective full power years
for Unit 1 only).

RHR RCS suction isolation valves 8701A and 8702A are interlocked with an
"A" train wide range pressure transmitter and valves 8701B and 8702B are inter-
lTocked with a "B" train wide range pressure transmitter. Removing power from
valves 8701B and 8702A, prevents a single failure from inadvertently isolating
both RHR suction relief valves while maintaining RHR isolation capability for
both RHR flow paths.

3/4.4.10 STRUCTURAL INTEGRITY

The inservice inspection and testing programs for ASME Code Class 1, 2,
and 3 components ensure that the structural integrity and operational readiness
of these components will be maintained at an acceptable level throughout the
life of the plant. These programs are in accordance with Section XI of the
ASME Boiler and Pressure Vessel Code and applicable Addenda as required by
10 CFR 50.55a(g) except where specific written relief has been granted by the
Commission pursuant to 10 CFR 50.55a(g)(6)(i).
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
RELATED TO AMENDMENT NO. 37 TO FACILITY OPERATING LICENSE NO. NPF-37

AND AMENDMENT NO. 37 TO FACILITY OPERATING LICENSE NO. NPF-66
COMMONWEALTH EDISON COMPANY

BYRON STATION, UNITS 1 AND 2
DOCKET NOS. 50-454 AND 50-455

1.0 INTRODUCTION

In response to Generic Letter 88-11, "NRC Position on Radiation Embrittlement
of Reactor Vessel Materials and Its Effect on Plant Operations," the
Commonwealth Edison Company (the licensee) requested permission to revise the
pressure/temperature (P/T) limits in the Byron Station, Unit 1 Technical
Specifications, Section 3.4, The request was documented in a letter from the
licensee dated November 17, 1989, supplemented January 10, 1990. This revision
also changes the effectiveness of the P/T limits from 32 to 29.5 effective full
power years (EFPY). The proposed P/T limits were developed based on Section 1
of Regulatory Guide {RG) 1.99, Revision 2. The proposed revision provides up-to-
date P/T limits for the operation of the reactor coolant system during heatup,
cooldown, criticality, and hydrotest. The January 10, 1990 letter provided
clarifying information that did not make substantive changes to the action
noticed in the Federal Register on December 29, 1989, or affect the initial
determination of no significant hazards consideration.

To evaluate the P/T limits, the staff uses the following NRC regulations and
guidance: Appendices G and H of 10 CFR Part 50; the ASTM Standards and the

ASME Code, which are referenced in Appendices G and H; 10 CFR 50.36(c)(2);

RG 1.99, Revision 2; Standard Review Plant (SRP) Section 5.3.2; and Generic Letter
88-11.

Each licensee authorized to operate a nuclear power reactor is required by 10
CFR 50.36 to provide Technical Specifications for the operation of the plant.

In particular, 10 CFR 50.36(c)(2§ requires that limiting conditions of operation
be included in the Technical Specifications. The P/T limits are among the
limiting conditions of operation in the Technical Specifications for all
commercial nuclear plants in the U.S. Appendices G and H of 10 CFR Part 50
describe specific requirements for fracture toughness and reactor vessel
material surveillance that must be considered in setting P/T limits. An

. acceptable method for constructing the P/T limits is described in SRP Section
5.3.2.

Appendix G of 10 CFR Part 50 specifies fracture toughness and testing
requirements for reactor vessel materials in accordance with the ASME Code
and, in particular, that the beltline materials in the surveillance capsules
be tested in accordance with Appendix H of 10 CFR Part 50. Appendix H, in
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turn, refers to ASTM Standards. These tests define the extent of vessel
embrittlement at the time of capsule withdrawal in terms of the increase in
reference temperature. Appendix G also requires the licensee to predict the
effects of neutron irradiation on vessel embrittlement by calculating the
adjusted reference temperature (ART) and Charpy upper shelf energy (USE).
Generic Letter 88-11 requested that licensees and permittees use the methods
in RG 1.99, Revision 2, to predict the effect of neutron irradiation on reactor
vessel materials. This guide defines the ART as the sum of unirradiated
reference temperature, the increase in reference temperature resulting from
neutron irradiation, and a margin to account for uncertainties in the
prediction method.

Appendix H of 10 CFR Part 50 requires the licensee to establish a surveillance
program to periodically withdraw surveillance capsules from the reactor vessel.
Appendix H refers to the ASTM Standards which, in turn, require that the
capsules be installed in the vessel before startup and that they contain test
specimens made from plate, weld, and heat-affected-zone (HAZ) materials of the
reactor beltline.

2.0 EVALUATION
2.1 Unit 1

The staff evaluated the effect of neutron irradiation embrittlement on each
beltline material in the Byron 1 reactor vessel. The amount of irradiation
embrittlement was calculated in accordance with RG 1.99, Revision 2. The staff
has determined that the material with the highest ART at 29.5 EFPY was the
upper shell forging 5P-5933 with 0.05% copper (Cu), 0.73% nickel (Ni), and an
initial RTndt of 40°F.

The licensee has removed one surveillance capsule from Byron 1. The data was
published in WCAP-11651. A11 surveillance capsules contained Charpy impact
specimens and tensile specimens made from base metal, weld metal, and HAZ
metal.

For the limiting beltline material, forging 5P-5933, the staff calculated the
ART to be 110°F at 1/4T (T = reactor vessel beltline thickness) and294°F for
3/47 at 29.5 EFP%. The staff used a neutron fluence of 1.8E19 n/cm® at 1/4T
and 6.49E18 n/cm™ at 3/4T7. The ART was determined using Section 1 of RG 1.99,
Revision 2. '

The licensee used the method in RG 1.99, Revision 2, to calculate an ART of
109.7°F at 29.5 EFPY at 1/4T for the same limiting forging metal. The staff
judges that a difference of 0.3°F between the licensee's ART of 109.7°F and
the staff's ART of 110°F is acceptable. Substituting the ART of 110°F into
equations in SRP 5,3.2, the staff verified that the proposed P/T limits for
heatup, cooldown, and hydrotest meet the beltline material requirements in
Appendix G of 10 CFR Part 50.
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In addition to beltline materials, Appendix G of 10 CFR Part 50 alse imposes
F/T limits based on the reference temperature for the reactor vessel clesure
flange materials. Section IV.2 of Appendix G states that when the pressure
exceeds 20% of the preservice system hydrostatic test pressure, the temperature
of the closure flange regions highly stressed by the bolt preload must exceed
the reference temperature of the material in those regions by at least 120°F
for normal operation and by 90°F for hydrostatic pressure tests and leak tests.
Based on the flange reference temperature of 60°F, the staff has determined
that the proposed P/T limits satisfy Section 1V.2 of Appendix G.

Section IV.B of Appendix G requires that the predicted Charpy USE at end of
1ife be above 50 ft-1b. The unirradiated Charpy USE is 77 ft-1b for the upper
to lower shell girth weld metal. Using the method in RG 1.99, Revision 2, the
predicted Charpy USE of the weld metal at the end of 1ife will be 58 ft-1b.
This is greater than 50 ft-1b and, therefore, is acceptable. :

2.2 Unit 2

The staff evaluated the effect of neutron irradiation embrittlement on each
beitline material in the Byron 2 reactor vessel. The amount of irradiation
embrittlement was calculated in accordance with RG 1.99, Revision 2. The staff
has determined that the material with the highest ART at 1C EFPY was the
circumferential weld (WF447) between the upper and lower shells with 0.059%
copper (Cu), 0.62% nickel (Ni), and an initial RT gt of 10°F.

The licensee has removed one surveillance capsule from Byron 2. A1}
- surveillarce capsules contained Charpy impact specimens and tensile specimens
rade from base metal, weld metal, and HAZ metal.

For the limiting beltline material, (WF447), the staff calculated the ART to be
134°F at 1/4T (T = reactor vessel beltlire thickness) agd 103.9°F at 3/4T at 10
EFPY, The staff used 2 neutron fluence of 5.69E18 n/cm® at 1/4T and 2.15E18
n/ce” at 3/4T. The ART was determined using Section 1 of RG 1.99, Revision 2.

The licensee used the method in RG 1.99, Revision 2, to calculate an ART of
134.9°F at 10 EFPY at 1.4T for the same limiting weld metal. The staff judges
that a difference of 0.5°F between the licensee's ART of 134.9°F and the staff's
ART of 134.4°F is acceptable. Substituting the ART of 134.9°F into equations

in SRP 5.3.2, the staff verified that the proposed P/T limits for heatup, cool-
down, and hydrotest meet the beltline material requirements in Apperdix G of 10
CFR Part 50.

In addition to beltline materials, Appendix G of 10 CFR Part 50 also imposes
P/T limits based on the reference temperature for the reactor vessel closure
flange materials. Section IV.2 fo Appendix G states that when the pressure
exceeds 20% of the preservice system hydrostatic test pressure, the temperature
of the closure flange regions highly stressed by the bolt preload must exceed
the reference temperature of the material in those regions by at least 120°F
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for normal operation and by 90°F for hydrostatic pressure tests and leak tests.
Based on the flange reference temperature of 30°F, the staff has determined
that the proposed P/T limits satisfy Section IV.2 of Appendix G.

Section 1V.B of Appendix G requires that the predicted Charpy USE at end of

life be above 50 ft-1b. The unirradiated Charpy USE is 80 ft-1b for the upper

to lower shell weld metal. Using the method in RG 1.99, Revision 2, the predicted
Charpy USE of the weld metal at the end of life will be 59 ft-1b. This is

greater than 50 ft-1b and, therefore, is acceptable.

3.0 SUMMARY

The staff concludes that the proposed P/T limits for the reactor coolant system
for heatup, cooldown, leak test, and criticality are valid through 29.5 EFPY

for Unit 1 and through 10 EFPY for Unit 2 because the limits conform to the
requirements of Appendices G and H of 10 CFR Part 50. The licensee's submittal
also satisfies Generic Letter 88-11 because the licensee used the method in

RG 1.99, Revision 2 to calculate the ART. Hence, the proposed P/T limits may be
incorporated into the Byron Technical Specifications.

4.0 ENVIRONMENTAL CONSIDERATION

The amendment involves changes to a requirement with respect to the installation
or use of a facility component located within the restricted area as defined in
10 CFR Part 20. The staff has determined that the amendment involves no signi-
ficant increase in the amounts, and no significant change in the types, of any
effluents that may be released offsite, and that there is no significant
increase in individual or cumulative occupational radiation exposures. The
Commission has previously issued a proposed finding that the amendment involves
no significant hazards consideration and there has been no public comment on
such finding. Accordingly, the amendment meets the eli ibility criteria for
categorical exclusion set forth in 10 CFR Section 51.22?0)(9). Pursuant to 10
CFR 51.22(b), no environmental impact statement or environment assessment need
be prepared in connection with the issuance of the amendment.

5.0 CONCLUSION

The staff has further concluded, based on the considerations discussed above,
that: (1) there is reasonable assurance that the health and safety of the
public will not be endangered by operation in the proposed manner, and (2) such
activities will be conducted in compliance with the Commission's regulations
and the issuance of this amendment will not be inimical to the common defense
and security or to the health and safety of the public.

Principal Contributors: John Tsao, Lenny N. Olshan

Dated: February 8, 1990



