
Docket No. 50-313 
November 14, 1991 

Mr. Neil S. Carns 
Vice President, Operations ANO 
Entergy Operations, Inc.  
Route 3 Box 137G 
Russellville, Arkansas 72801 

Dear Mr. Carns: 

SUBJECT: ISSUANCE OF AMENDMENT NO. 154 TO FACILITY OPERATING LICENSE 
NO. DPR-51 - ARKANSAS NUCLEAR ONE, UNIT NO. 1 (TACI60.W77665) 

The Commission has issued the enclosed Amendment No.154to Facility Operating 
License No. DPR-51 for the Arkansas Nuclear One, Unit No. I (ANO-1). This 
amendment consists of changes to the Technical Specifications (TSs) in response 
to your application dated September 20, 1990, as supplemented by letters dated 
February 28, and August 14, 1991.  

The amendment revises the reactor coolant system TS pressure/temperature 
operating limits for the first 15 effective full power years, using the 
methodology of Regulatory Guide 1.99, Revision 2. The proposed amendment 
also revises the low-temperature overprotection (LTOP) enable temperature.  

A copy of our related Safety Evaluation is also enclosed. A Notice of Issuance 
will be included in the Commission's next biweekly Federal Register notice.  

Also note that the staff requests a response, within 60 days of your receipt of 
this letter, regarding your long-term plans for satisfying the requirements of 
Appendix G of 10 CFR Part 50. This request is discussed in Section 2.2 of 
the enclosed Safety Evaluation.  

This requirement affects fewer than 10 respondents and is, therefore, not 
subject to Office of Management and Budget review under Public Law 96-511.  

Sincerely, 

Thomas J. Alexion, Project Manager 
Project Directorate IV-i 

911125010-7 911114 Division of Reactor Projects III, IV, and V 
PDR AIDOCK 05000313 Office of Nuclear Reactor Regulation 
P PDR 
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• ,UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

November 14, 1991 

Docket No. 50-313 

Mr. Nell S. Carns 
Vice President, Operations ANO 
Entergy Operations, Inc.  
Route 3 Box 137G 
Russellville, Arkansas 72801 

Dear Mr. Carns: 

SUBJECT: ISSUANCE OF AMENDMENT NO. 154 TO FACILITY OPERATING LICENSE 
NO. DPR-51 - ARKANSAS NUCLEAR ONE, UNIT NO. I (TAC NO. 77665) 

The Commission has issued the enclosed Amendment No. 154 to Facility Operating 
License No. DPR-51 for the Arkansas Nuclear One, Unit No. 1 (ANO-1). This 
amendment consists of changes to the Technical Specifications (TSs) in response 
to ycur application dated September 20, 1990, as supplemented by letters dated 
February 28, and August 14, 1991.  

The amendment revises the reactor coolant system TS pressure/temperature 
operating limits for the first 15 effective full power years, using the 
methodology of Regulatory Guide 1.99, Revision 2. The proposed amendment 
also revises the low-temperature overprotection (LTOP) enable temperature.  

A copy of our related Safety Evaluation is also enclosed. A Notice of Issuance 
will be included in the Commission's next biweekly Federal Reiser notice.  

Also note that the staff requests a response, within 60 days of your receipt of 
this letter, regarding your long-term plans for satisfying the requirements of 
Appendix G of 10 CFR Part 50. This request is discussed in Section 2.2 of 
the enclosed Safety Evaluation.  

This requirement affects fewer than 10 respondents and is, therefore, not 
subject to Office of Management and Budget review under Public Law 96-511.  

Sincerely, 

Thomas W. Alexion, Project Manager 
Project Directorate IV-1 
Division of Reactor Projects III, IV, and V 
Office of Nuclear Reactor Regulation 

Enclosures: 
1. Amendment No. 154 to DPR-51 
2. Safety Evaluation 

cc w/enclosures: 
See next page



Mr. Neil S. Carns 
Entergy Operations, Inc. Arkansas Nuclear One, Unit I

cc:

Mr. Donald C. Hintz 
Executive Vice President 

and Chief Operating Officer 
Entergy Operations, Inc.  
P. 0. Box 31995 
Jackson, Mississippi 39286 

Mr. Jerry Yelverton 
General Manager, Plant Operations 
Entergy Operations, Inc.  
Route 3 Box 137G 
Russellville, Arkansas 72801 

Mr. Nicholas S. Reynolds 
Winston & Strawn 
1400 L Street, N.W.  
Washington, D.C. 20005-3502 

Mr. Robert B. Borsum 
Licensing Representative 
B&W Nuclear Technologies 
1700 Rockville Pike, Suite 525 
Rockville, Maryland 20852 

Senior Resident Inspector 
U.S. Nuclear Regulatory Commission 
1 Nuclear Plant Road 
Russellville, Arkansas 72801 

Regional Administrator, Region IV 
U.S. Nuclear Regulatory Commission 
611 Ryan Plaza Drive, Suite 1000 
Arlington, Texas 76011 

Honorable Joe W. Phillips 
County Judge of Pope County 
Pope County Courthouse 
Russellville, Arkansas 72801 

Ms. Greta Dicus, Director 
Division of Radiation Control 

and Emergency Management 
Arkansas Department of Health 
4815 West Markham Street 
Little Rock, Arkansas 72205-3867

Mr. John R. McGaha 
Vice President, Operations Support 
Entergy Operations, Inc.  
P. 0. Box 31995 
Jackson, Mississippi 39286 

Mr. Robert B. McGehee 
Wise, Carter, Child & Caraway 
P. 0. Box 651 
Jackson, Mississippi 39205 

Mr. James J. Fisicaro 
Director, Licensing 
Entergy Operations, Inc.  
Route 3, Box 137G 
Russellville, Arkansas 72801

Admiral Kinnaird 
214 South Morris 
Oxford, Maryland

R. McKee, USN 
Street 

21654

(Ret)

Mr. Charles B. Brinkman, Manager 
Washington Nuclear Operations 
ABB Combustion Engineering 

Nuclear Power 
12300 Twinbrook Parkway, Suite 330 
Rockville, Maryland 20852



$3- 0 _UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

ENTERGY OPERATIONS INC.  

DOCKET NO. 50-313 

ARKANSAS NUCLEAR ONE, UNIT NO. 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 154 
License No. DPR-51 

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

A. The application for amendment by Entergy Operations, Inc. (the 
licensee) dated September 20, 1990, as supplemented by letters dated 
February 28, and August 14, 1991, complies with the standards and 
requirements of the Atomic Energy Act of 1954, as amended (the Act), 
and the Commissiorn's rules and regulations set forth in 10 CFR 
Chapter I; 

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 umendment can be conducted without endangering the health 
and safety of the public, and (ii) that such activities will be 
conducted in compliance with the Conanission's regulations; 

D. The issuance of this license amendment will rot be inimical to the 
courimjun defense and security or to the health and safety of the public; 
and 

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

PDR ADOCIK 05000D313 P PDR
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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.  
DPR-51 is hereby amended to read as follows: 

2. Technical Specifications 

The Technical Specifications contained in Appendix A, as 
revised through Amendment No. 154 , are hereby incorporated 
in the license. The licensee shall operate the facility in 
accordance with the Technical Specifications.  

3. The license amendment is effective 30 days from the date of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

4ý. John T. Larkins, Director 
Project Directorate IV-1 
Division of Reactor Projects ITT, IV, and V 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: November 14, 1991



ATTACHMENT TO LICENSE AMENDMENT NO. 154.  

FACILITY-OPERATING LICENSE NO. DPR-51

DOCKET.NO. 50-313 

Revise the following pages of the Appendix "A" Technical Specifications 
with the attached pages. The revised pages are identified by Amendment 
number and contain vertical lines indicating the area of change.
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Pressuriz&-eion. HeatuR. and Cooldown Limitations

Specification 

3.1.2.1 Hydro Tests 

For thermal steady state system hydro tests, the system may be 
pressurized to the limits set forth in Specification 2.2 when 
there are fuel assemblies in the core, under the provisions of 
3.1.2.3, and to ASME Code limits when no fuel assemblies are 
present provided the reactor coolant system limits are to the 
right of and below the limit line in Figure 3.1.2-1. The 
provisions of Specifications 3.0.3 and 3.0.4 are not applicable.  

3.1.2.2 Leak Tests 

Leak tests required by Specification 4.3 shall be conducted under 
the provision of 3.1.2.3. The provisions of Specification 3.0.3 
are not applicable.  

3.1.2.3 The reactor coolant pressure and the system heatup and 
cooldown rates (with the exception of the pressurizer) shall be 
limited ir accordance with Figure 3.1.2-2 and Figure 3.1.2-3, and 
are as follows: 

Heatup: 

Allowable combinations of pressure and temperature shall be to 
the right of and below the limit line in Figure 3.1.2-2. The 
heatup rates shall not exceed those shown in Figure 3.1.2-2.  

Cooldown: 

Allowable combinations of pressure and temperature for a specific 
cooldown shall be to the right of and below the limit line in 
Figure 3.1.2-3. Cooldown rates shall not exceed those shown in 
Figure 3.1.2-3.  

3.1.2.4 The secondary side of the steam generator shall not be 
pressurized above 200 psig if the temperature of the steam 
generator shell is below lOOF.  

3.1.2.5 The pressurizer heatup and cooldown rates shall not 
exceed 100F/hr. The spray shall not be used if the temperature 
difference between the pressurizer and the spray fluid is greater 
than 430F.  

3.1.2.6 With the limits of Specifications 3.1.2.3 or 3.1.2.4 or 
3.1.2.5 exceeded, restore the temperature and/or pressure to 
within the limit within 30 minutes; perform an engineering 
evaluation to determine the effects of the out-of-limit condition 
on the fracture toughness properties of the Reactor Coolant 
System; determine that the Reactor Coolant System remains 
acceptable for continued operations or be in at least HOT STANDBY 
within the next 6 hours and reduce the RCS Tavg to less than 
200F., while maintaining RCS temperature and pressure below the 
curve, within the following 30 hours.

Amendment No. 72, Ir. 77, 154
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3.1.2.7 Prior to reaching fifteen effective full power years of 
operation, Figures 3.1.2-1, 3.1.2-2 and 3.1.2-3 shall be updated for 
the next service period in accordance with lOCFR5O, Appendix G, 
Section V.B. The service period shall be of sufficient duration to 
permit the scheduled evaluation of a portion of the surveillance data 
scheduled in accordance with the latest revision of Topical Report 
BAW-1543(5). The highest predicted adjusted reference temperature of 
all the beltline region materials shall be used to determine the 
adjusted reference temperature at the end of the service period. The 
basis for this prediction shall be submitted for NRC staff review in 
accordance with Specification 3.1.2.8. The provisions of 
Specifications 3.0.3 and 3.0.4 are not applicable.  

3.1.2.8 The updated proposed technical specifications referred 
to in 3.1.2.7 shall be submitted for NRC review at least 90 days prior 
to the end of the service period. Appropriate additional NRC review 
time shall be allowed for proposed technical specifications submitted 
in accordance with 10 CFR Part 50, Appendix G. Section V.C.  

3.1.2.9 With the exception of ASME Section XI testing and when the core flood 
tank is depressurized, during a plant cooldown the core flood tank 
discharge valves shall be closed and the circuit breakers for the 
motor operators opened before depressurizing the reactor coolant 
system below 600 psig.  

3.1.2.10 With the exception of ASME Section XI testing, fill and vent of the 
reactor coolant system, and to allow maintenance of the valves, when 
the reactor coolant temperature is less than 300*F the four High 
Pressure Injection motor operated valves shall be closed with their 
opening control circuits for the motor operators disabled.  

3.1.2.11 The plant shall not be operated in a water solid condition when the 
RCS pressure boundary is intact except as allowed by Emergency 
Operating Procedures and during System Hydrotest.  

Amendment No. /, $, •, y, z, 18a ARKANSAS - UNIT 1 
154
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All reactor coolant system components are designed to withstand the effects of 
cyclic loads due to system temperature and pressure changes.(') These cyclic 
loads are introduced by unit load transients, reactor trips, and unit heatup and 
cooldown operations. The number of thermal and loading cycles used for design 
purposes are shown in Table 4-8 of the FSAR. The maximum unit heatup and 
cooldown rates satisfy stress limits for cyclic operation.(') The 200 psig 
pressure limit for the secondary side of the steam generator at a temperature 
less than 10OF satisfies stress levels for temperatures below the DTT.( 3 ) 

The major components of the reactor coolant pressure boundary have been analyzed 
in accordance with Appendix G to 10CFR50. Results of this analysis, including 
the actual pressure-temperature limitations of the reactor coolant pressure 
boundary, are given in BAW-2106('). The limiting weld material is being 
irradiated as part of the B&W Owners Group Integrated Reactor Vessel Material 
Surveillance Program and the identification and locations of the capsules 
containing the limiting weld material is discussed in the latest revision to B&W 
report, BAW-1543. (5) The chemical composition of the limiting weld material is 
reported in the B&W Report, BAW-1511P.(6) The effect of neutron irradiation on 
the RT of the limiting weld material is reported in the B&W Report, BAW 
2075(7• DT 

Figures 3.1.2-1, 3.1.2-2, and 3.1.2-3 present the pressure-temperature limit 
curves for hydrostatic test, normal heatup, and normal cooldown respectively.  
The limit curves are applicable through the fifteenth effective full power year 
of operation. The pressure limit is adjusted for the pressure differential 
between the point of system pressure measurement and the limiting component for 
all operating reactor coolant pump combinations.  

The pressure-temperature limit lines shown on Figure 3.1.2-2 for reactor 
criticality and on Figure 3.1.2-1 for hydrostatic testing have been provided to 
assure compliance with the minimum temperature requirements of Appendix G to 
10CFR50 for reactor criticality and for inservice hydrostatic testing.  

The actual shift in RTNDT of the beltline region material will be established 
periodically during operation by removing and evaluating, in accordance with 
Appendix H to 10CFR50, reactor vessel material irradiation surveillance 
specimens which are installed near the inside wall of this or a similar reactor 
vessel in the core region.  

The spray temperature difference restriction based on a stress analysis of the 
spray line nozzle is imposed to maintain the thermal stresses at the pressurizer 
spray line nozzle below the design limit. Temperature requirements for the 
steam generator correspond with the measured NDTT for the shell.

Amendment No. Z, I$, ý7, $ý, 154 19



The heatup and cooldown rates stated in this specification are intended as the 
maximum changes in temperature in one direction in a one hour period. The 
actual temperature linear ramp rate may exceed the stated limits for a time 
period provided that the maximum total temperature difference does not exceed 
the limit and that a temperature hold is observed to prevent the total 
temperature difference from exceeding the limit for the one hour period.  

Specification 3.1.2.9 is to ensure that the core flood tanks are not the source 
for pressurizing the reactor coolant system when in cold shutdown.  

Specification 3.1.2.10 is to ensure that high pressure injection is not the 
source of pressurizing the reactor coolant system when in cold shutdown.  

Specification 3.1.2.11 is to ensure that the reactor coolant system is not 
operated in a manner which would allow overpressurization due to a temperature 
transient.  

REFERENCES 

(1) FSAR, Section 4.1.2.4 

(2) ASME Boiler and Pressure Code, Section III, N-415 

(3) FSAR, Section 4.3.11.5 

(4) BAW-2106 

(5) BAW-1543, latest revision 

(6) BAW-1511P 

(7) BAW-2075, Revision I

Amendment No. Z, ZZ, M• 4 , O$, 154 20 ARKANSAS - UNIT 1
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- .UNITED STATES 
A • "NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 154 TO 

FACILITY OPERATING LICENSE NO. DPR-51 

ENTERGY OPERATIONS, INC.  

ARKANSAS NUCLEAR ONE, UNIT NO. 1 

DOCKET NO. 50-313 

1.0 INTRODUCTION 

By letter dated September 20, 1990, as supplemented by letters dated 
February 28, and August 14, 1991, Enitergy Operations, Inc. (the licensee) 
submitted a request for changes to the Arkansas Nuclear One, Unit No. 1 
(ANO-1) Technical Specification (TS). The requested changes would revise the 
reactor coolant system TS pressure/temperature (P/T) operating limits for the 
first 15 effective full power years (EFPYs), using the methodology of 
Regulatory Guide 1.99, Revision 2. The proposed amendment would also revise 
the low-temperature overpressure protection (LTOP) enable temperature.  

The February 28, and August 14, 1991, letters provided clarifyine information 
that aid not change the initial proposed no significant hazards consideration 
determination.  

2.0 EVALUATION 

2.1 Proposed Fast Neutron Fluence 

The determination of the reactor coolant pressure boundary material strength 
is required to comply with the provisions of Appendix G to 10 CFR Part 50.  
Analyses for the P/T limits for 15 EFPYs for ANO-1 are described in BAW-2106 by 
B&W Nuclear Service Compan . Tie maximum inside pressure vessel exposure for 
15 EFPYs is 0.488 E19 n/cma and was estimated in BAW-2075, Revision 1. The 
wrtthodology ir BAW-2075 is based on BAW-1485, which is under NRC review.  
However, the NRC staff has separately reviewed BAW-2075, Revision 1, for the 
specific AN1-C capsule analysis and results. The transport calculations were 
carried out with the DOT-4.3 computer code using an S, angular quadrature and 
a P, scattering approximation. The calculation is ba ed on the CASK cross 
section set with which DOT 4.3 has been benchmarked; thus, the calculation is 
acceptable. The dosimeters used ENDF/B-V based cross sections. A set of 
reasonable uncertainies has been used for the estimation of the fluence.  
Therefore, the staff finds the information in BAW-2075, Revision 1, adequate to 
accept the fluence estimate for 15 EFPYs.  

PDR ADNCR 6•) 000313 P PDR
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2.2 Proposed PT Limits 

The proposed P/T limits are valid for 15 EFPYs. The proposed P/T limits were 
developed using Regulatory Guide (RG) 1.99, Rev. 2. Generic Letter 88-11 
recommends that RG 1.99, Rev. 2, be used in calculating P/T limits, unless the 
use of different methods can be justified. The P/T limits provide for the 
operation of the reactor coolant system during heatup, cooldown, criticality, 
and hydrotest.  

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, Rev. 2; Standard Review Plan (SRP) Section 5.3.2; and Generic 
Letter 88-11.  

Each licerisee authorized to operate a nuclear power reactor is required by 
10 CFR 50.36 to provide TSs for the operation of the plant. In particular, 
10 CFR 50.36(c)(2) requires that limiting conditions of operation be included 
in the TSs. The P/1 limits are among the limiting conditions of operation in 
the TSs for all conmercial 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, specifies that the beltline materials in the surveillance 
capsules be tested ir, accordance with Appendix H of 10 CFR Part 50. Appendix H, 
in 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 
referenice 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, Rev. 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 ter ierature 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.
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The staff evaluated the effect of neutron irradiatien enmbrittlement on each 
beltline material in the ANO-1 reactor vessel. The amount of irradiation 
embrittlemenrt was calculated in accordance with RG 1.99, Rev. 2. The staff has 
determined that the material with the highest ART at 15 EFPYs was weld WF-18 
with 0.29% copper (Cu), 0.55% nickel (Ni), and an initial reference 
temperature (RTndt) of -6°F.  

The licensee has removed four surveillance capsules from ANO-1. The results 
from capsules E, B, A, and C were published in Babcock and Wilcox Reports 
BAW-1440, BAW-1698, BAW-1836, and BAW-2075, respectively. Surveillance 
capsules E, A, ana C contained Charpy impact specimens and tensile specimens 
made from base itctai, weld metal, and HAZ metal. Surveillance capsule B 
containee only base metal aid PHAZ metal samples. These surveillance data have 
beei used wherever applicable in calculating ART for beltline materials.  

For the limiting beltline material, wela WF-18, the staff calculated the ART to 
be 175.2cF at I/4T (T = reactor vessel beltline thickness) and 2 133.9 0 F for 3/4T 
at 15 EFPYs. lht staff used a neutron fluence of 4.88E18 n/cm , which reduced 
ti 2.94E18 n/cmL at 1/4T and 1.06E18 n/cm' at 3/4T. The ART was determined by 
using Section 1 of RG 1.99, Rev. 2, because weld WF-18 was not in the 
surveillance capsules.  

The licensee used the method in RG 1.99, Rev. 2, to calculate an ART of 183 0F 
at 15 EFPYs at 1/4T for the limiting beltline weld. This value reduced to 173 0F 
whet! the extra margin of +10F ( 5%) was removed. (This extra conservatism was 
mectiorned it, the licensee's response to the staff's request for additional 
information.) The staff judges that a difference of 2.2°F between the 
licensee's ART of 173 0 F (183 0 F-10 0 F) and the staff's ART of 175.2 0 F is 
acceptable. Substituting the ART of 175.2 0 F into equations in SRP 5.3.2, the 
staff verified that the proposed F/T limits for heatup, cuoldown, and hydrotest 
meet the beltlire material requirements in Appendix C of 10 CFR Part 50.  

In addition to beltline materials, Appendix G of 10 CFR Part 50 impuses P/T 
limits based or, the referenct temperature fur the reactor vessel closure flange 
m.aterials. Section IV.2 of Apperdix 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 - eload must exceed the 
reference temperature cf the material in those regions by at least 120OF for 
normal operation and by 90OF for hydrostatic pressure tests ard leak tests.  
Based on the flar.ce reference temperature of 10OF and the preservice system 
hydrostatic test pressure of 3125 psi (1.25x2500 psi), the staff has determined 
that the corresponding temperature of 220*F from the proposed P/T limits 
satisfies Section IV.2 of Appendix G.
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The staff finds that the proposed P/T limits for the reactor coolant system 
for heatup, cooldown, leak test, and criticality are valid through 15 EFPYs 
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, Rev. 2, to calculate the ART.  
Hence, the proposed P/T limits may be incorporated into the ANO-1 TSs.  

Although the subject was not discussed by the liceisee in the submittal, the 
staff notes that Section IV.A of Appendix G requires that the predicted Charpy 
USE at end-of-life (EOL) be above 50 ft-lb, unless it is demonstrated in a 
manner approveo by the director, Office of Nuclear Reactor Regulation, that 
lower values of USE will provide margins of safety aSainst fracture equivalent 
to those required by Appendix G of the ASME Code. The material with the lowest 
unirradi~ted USE and the highest Cu conte.t is weld WF-18 with 0.29% Cu. Since 
surveillance data is not available for this type of weld, the staff used Figure 
2 in RG 1.994 Rev. 2 directly and calculated the EOL USE at 1/4T (fluence of 
4.58E18 n/cmL) to be 44.9 ft-lb, which is below the required 50 ft-lb.  

To satisfy the requirements of Section V.C of Appendix G, the licensee has 
to propose a progran at least 3 years prior to the date wher, the predicted 
fracture toughness levels will no longer satisfy the requirer-ents of Section 
V.B of this Appendix. Since further action is required, the staff requests 
that, within 60 deys of receipt of this safety evaluation, the licensee respond 
regardiing its plars to address this issue.  

2._ Proposed LTOP Limits 

Standard Review Plan (SRP) 5.2.2 recommends that LTOP P/T limits meet the 
fracture mechanics criteria in Appendix G to the ASME Code Section III.  
However, the proposed LTOP limits were calculated using the non-Appendix G 
criteria that produced limits less restrictive than the limits calculated by 
the Appendix G criteria.  

Generic Letter 88-11, "NRC Position on Radiation Embrittlemert of Reactor 
Vessel Materials aria Its Impact on Plant Operations," states that "If 
changes can be implemented to show that the frequency of an LTOP event that 
would exceed Appendix G limits is expected to be much less thAr one per 
redctor lifetime, then the staff would consider alternatives to Appendix G 
LTOP setpoints." The alternatives allow licensees to establish LTOP P/T 
limits that are higher (less restrictive) than the Appendix G P/T limits.  

i•n the proposed LTOP limits, the licensee considered that 1) an LTOP event 
has not occurred in over 100 years of the B&W nuclear plants operating 
experience and is therefore not an anticipated operational occurence; and 
2) that the reactor coolant system in ANO-1, a B&W reactor, has the benefit of 
the nitrogen/steam bubble in the pressurizer. Such provision reduces the 
occurence of an LTOP by enabling the operator to reduce the reactor coolant 
system pressure within an allowable time.
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Considerirng the operating experience at ANO-1 and other B&W plants, the 
staff judges that the AF4O-1 LTOP limits may be calculated by using non
Appendix G criteria. The LTOP limits at Rancho Seco were calculated by using 
nor.-Appendix G criteria, and the staff approved those limits on a plant
specific basis. The staff has evaluated the proposed ANO-1 LTOP limits using 
the same criteria used in evaluating the Rancho Seco LTOP limits. The staff 
concludes that the proposed ANO-1 LTOP limits will provide adequate protection 
for the reactor vessel up to the requested EFPYs. Hence, the proposed LTOP 
limits may be incorporated in the ANO-1 TSs.  

3.C STATE CONSULTATION 

In accordancE with the Commission's regulations, the Arkansas State official 
was notified of the proposed issuance of the amendmer.t. The State official 
had rc comments.  

4.0 ENVIRONMENTAL CONSIDERATION 

The amencanent changes a requirement with respect to installation or use of a 
facility compcrert located within the restricted area as defined in 10 CFR 
Part 20 arid changes in surveillance requirements. The KRC staff has determined 
tha4t the amenderdent involves no significant increase in the amounts, anid no 
significant change iri the types, of any effluents that may be released 
offsite, and that there is no significant increase in individual or cumulative 
occupational radiation exposure. The Commissiorn has previously issued a 
proposeG finding that the amendment itnvulves no significant hazards 
consideration, and there has ber, no public commeni on such finding (56 FR 
89C). Accordingly, the amendment meets the eligibility criteria for 
categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant to 10 CFR 
51.22(b) no environrmerntal impact statement or environmental assessment need be 
prepared in corkrection with the issuance of the amendment.  

5.0 CONCLUSION 

The Coa'.mission ha! concluded, based on the considerations discussed above, that: 
(1) there is reasondble assurance that the health and safety of the public 
will not be endangered by cperation in the proposed manner, (2) such act" ities 
will be cornducted in compliance with the Conmission's regulations, and (3) the 
issuancC of the amendment will riot be inimical to the common defense and 
security or to the health arnd safety of the public.  

Principal Contributors: S. Sheng, Materials and Chemical Engineering Branch 
J. Tsao, Materials and Chemical Engineering Branch 
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