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Response to NRC Generic Letter 92-01 for
Arkansas Nuclear One - Unit 2

Question 1

Certain addressees are requested to provide the following information regarding
App adix H to 10 CFR Part 50:

Addressees who do not have a surveillance program meeting ASTM E185-
73, <79, or -82 and who do not have an in ted surveillance umnm
approved by the NRC (see Enclosure 2 of 92-01), are ro;& to
describe actions taken or to be taken to ensure compliance with Appendix
H w0 10 CFR Part A.';)o %?xdrﬁ.?mowcho lan to saevlse the lurvem .
gram to meet 0 i rart 50 are requested e
?vrl:‘en tiie revised e will be submitted to the NRC stafY for review,
If the surveillance program is not to be revised to meet Aﬁependix Hto 10
CFR Part 50, addressees are requested to indicate when they plan to
:quoe(stb)an exemption from Appendix H to 10 CFR Part 50 under 10 C¢R

Response to Question 1

The Arkansas Nuclear One - Unit 2 (ANO-2) surveillance program was designed to meet
the requirements of ASTM E185-73'" and 10 CFR 50 Appendix H?, However, the vessel
was fabricated to Section lll of the ASME Code 1968 Edition through the Summer 1970
Addenda. Consequently, deviations to ASTM E185-73 and Appendix H were noted and
identified to the NRC through licensing correspondence (Reference 3). The twn specific
exceptions were: (1) the plate selection for the surveillance program was based on
longitudinal data, and (2) the surveillance program requires the attachment of the
surveillance capsule to the cladding on the inside of the vessel in the beltline region.
Following receipt and review, the NRC provided a favorable Safety Evaluation and a
specific exemption to Appendix H was authorized (Reference 4) pursuant to 10 CFR 50.12
for these exceptions.

Question 2.8

Certain addressees are requested to provide the following information regarding
Appendix G to 10 CFR Part 50:

Addressees of plants for which the Charpy urlper shelf en:ns'?y is predicted
to be less than 50 foot-pounds at the end of their licenses using the
idance in Paragraphs C.1.2 or C.2.2 in R&;latory Guide 1.99, Revision
, are requested to provide to the NRC the y upper shelf energy
redicted for December 16, 1991, and for the end of their current license
or the limiting beltline weld and the plate or forging and are requested to
describe the actions taken pursuant to Paragraphs IV.A .1 or V.C of
Appendix G to 10 CFR Part 50.
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Response to Question z.a

The initial upper shelf enargy, copper weight percent and fluence for each beltline location
were evaluated and utilized to assess the change in upper shelf energy and predict end-of
life values

The Charpy upper she!f energy for the ANQ-2 reactor vessel beltline materials, as predicted
in accordance with Regulatory Guide 1.99 Revision 2, does not fall below 50 “-bs at end
of design life. Therefore, no further action is required

Question 2.0

Addressees whose reactor vessels were constructed to an ASME Code .earli:r than
the Summer 1972 Addenda of the 1971 Edition are re_que_slod to descnh«: the
considerations given to the following material properties in their evaluations

performed pursuant to 10 CFR 50.61 and Paragraph III.A of 10 CFR Part 50,
Appendix G:

(1) The results from all Charpy and drop weight tests for all
unirradiated beltline matertals, and the unirradiated reference
temperature for each beltline material, and the method for

cetermining the unirradiated reference temperature from the Charpy
and drop weight test;

The heat treatment received by all beltline and surveillance
materials;

The heat number for each beltline plate or forging and the heat

number of wire and flux lot number used to fabricate each beltline
weld:

the heat number for each surveillance plate or forging and heat
number of wire and flux lot number used to fabricaie the
surveillance weld:

the chemicul composition, in particular the weight in percent of
copper, nickel, phosphorous, and sulfur for ~ach beltline and
surveillance material; and

the heat number of the wire used for determining the weld and
chemical composition if different than Item (3) above.
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Table 1 provides the unirradiated reference temperatures for the materials in the baltline
region. As requested the basis for these values have been provided. In most instances

this information summarizes previously docketed information
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Response to Questions 2.b.3, 2 b4 2b 5

Table 2 provides the beltline material and surveillance material source information
pertaining to the materials provided in response to question 2.b.1. This information hos
been extracted from previous subinittals and provided in tabular form for convenience. A
majority of the information was previously provided by Reference 3. Recently, Entergy
Oparations submitted a license amendment raquest (No. 124, Reference 5) te update the
ANQ-2 operating limits and also provided, as required by the NRC Safety Evaluation for the
ANO-2 PTS Evaluation (dated July 20, 1887), projected end-of-i.fe adjusted reference
temperatures in accordance with 10 CFR §50.61 which utilized the best available
information included below. '

Response to Question 2.b.6

The wire heat used for determining the weld and chemical composition is the same as was
identified in response to 2.b.3; therefore, this question is not applicable to ANO-2.

Question 3

Addressees are requested to provide the following information regarding
commitments made to respond to GL 88-11:

a. How the embrittliement effects of operating at an irradiation temperature
(cold leg or recirculation suction temperature) below 525°F were
considered. In particular licensees are requested to describe consideration
given to determining the effect of lower irradiation temperature on the
reference temperature and on the Charpy upper shelf energy.

b. How their surveillance results on the predicted amount of embrittlement
were considered.

c. If a measured increase in reference temperature exceeds the mean-plus-two
standard deviations predicted by Regulatory Guide 1.99, Revision 2, or if a
measured decrease in Charpy upper shelf energy exceeds the value
Rredicted using the guidance in Paragraph C.1.2 in Regulatory Guide 1.99,

evision 2, the licensee is requested to report the information and describe
the effect of the surveillance results on the adjusted reference temperature
and Charpi' upper shelf energy for each beltline material as predicted for
December 16, 1991, and for the end of its current license.

A-MECH-ER-005, Rev. 00 5



Table 2

ANO-2 BELTLINE MATERIAL SOURCE INFORMATION

Beltline Plate/Weld Cu Ni P S
Location Wire Heat No. Flux Type/Lot No. (w) (w %) (w%) {w%)
Plates
C-8009-1 C8161-3 N/A 0.12 0.63 0.010 0.014
C-8009-2 CcC8161-1 N/A 0.08 0.58 0.009 0.011%
C-8009-3 Cc8182-2 N/A 0.08 0.60 0.003 0.011
C-8010-1 C 8131-2 N/A 0.08 0.59 0.006 0.008
<-8010-2 B 2545-1 N/A 0.07 0.66 0.0G3 0.008
C-8010-3 B 2545-2 N/A 0.07 0.65 0.003 0.007
Welds .
2-203 A.B,C 10120 Linde 0091/3989 0.05 0.18 NA NA
9-203 83650 Linde 0091/1122 0.05 0.08 NA NA
Surveillance Weld 83650 Linde 0091/1122 0.04 0.08 0.004 0.009
3-203 AB,C 10120 Linde 0091/3458 0.05 0.18 NA NA

N/A - Not Applicable
NA - Not Available (As deposited information was not taken. Previously reported information
was based on weld wirs heat chemistry.)
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Response to Question 3.8

In response to Generic Letter 88-11, Arkansas Nuclear One - Unit 2 did not consider the
temperature effects of operating at an irradiation temperature below 525°F, ANO-2 is
precluded from operating below §25°F by the Technical Specifications and operational
procedures.

ANO-2 Technical Specification 3.1.1.5, "Minimum Temperature for Criticality,” dictates
that the lowest operating loop temperature (T,,.) shail be > 525°F when the reactor is
critical. if this condition is not met and cannot be restored within 15 minutes, the reactor
is placed in hot standby within the next 15 minutes.’ In addition, a corresponding
surveillance requirement delineates that when the reactor is critical and T, is less than
535°F, the reactor coolant system (RCS) temperature is to be determined at least once per
thirty minutes. To date, the limiting condition Technical Specification 3.1.1.5 has only
been exceeded once. This occurred when the unit was operating at approximately 8%
power and a relief valve lifted causing a cooldown. The reactor was tripped at 524°F and
brought to hot standby conditions as required.

Technical Specification, 3.2.6, "Reactor Coolant Cold Leg Temperature,” further limits the
cold leg temperature above 30% of rated thermal power. This specification de.ir.eates that
the cold leg temperature be maintained between 542°F and 554.7°F. Should the
temperature be outside these limits, restoration is required within 2 hours or a reduction in
thermal power to less than 30% of rated thermal power is dictated in the following 4
hours. To date, no evidence has been found that indicates this specification has ever been
exceeded such that a power reduction has been necessary.

In addition to the Technical Specification requirements, operating procedures dating back
to initial startup direct the operating temperatures to be above 525°F. Initial conditions
for criticality are established with a RCS temperature of 545° + §°F. Power escalation is
then directed to proceed with a linear increase in T, from 545°F to §53°F corresponding
to reactor powers of O to 100% (Figure 1). Reactor power decreases are also conducted
utilizing the same guidance. In the event of a reactor trip, the Steam Dump and Bypass
Contro! System effects a smooth transition to hot zero-power conditions, and
automaticaily controls the steam pressure and thus RCS temperature at the hot-zero power
value (545°F).

in conclusion, core critical operation of ANO-2 is not conducted at temperatures below
525°F and question 3.a is not applicable.

Response to Question 3.b

To date, one surveillance capsule has been removed and evaluated from the ANO-2 vessel.
The resuits of this capsule evaluation were provided in Reference 10. The evaluation
results have established the fluance and this information has been considered in a
conservative fashion when developing normal operation limits ana projected RT g values
provided by Reference 5. Since only one capsule has been removed and analyzed, credible
surveillance measurements are not yet available for application using Regulatory Position
2.1 of Regulatory Guide 1.99, Revision 2.
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RCS TEMPERATURE (°F)

FIGURE 1

RCS TEMPERATURE vs. REACTOR POWER LEVEL
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Response 10 Question 3.¢
A review of the ANO-2 surveillance material test report (Reference 10) and comparison
with the required shift predictions methods for. ART, (shift in Nil-Ductility Transition

Reference Temperature cauced by irradiation) and decrease USE given by Regulatory Guide
1.99 Revision 2 was performed.

The ART,, was determined using mean estimates of the material properties for both plate
and weld and compared with the test measurements. The results are shown in the
following table.

ART o for ANO-2 Surveillance Materials
Predicted vs. Measured

Predicted ART,, (°F) 36 25
Measured ART, (°F) 50 (Transverse) 10
21 (Longitudinal)

Based on the preceding results, the general conclusion is that no anomalies exist and the
predicted ART,,, is within one standard deviation for both piate and weld materials.

The decrease in USE was predicted in using the mean material properties for both plate
and weld and compared with measured values. The results which follow show that the
Regulatory Guide predictions are conservative for the ANO-2 materials.

Decrease in USE for ANO-2 Surveillance Materials
Predicted vs. Measured

Plate C-8009-3  Weld 9-203
Predicted AUSE (ft-Ib) 15% 15%

Measured AUSE (ft-Ib) 1.2% (Transverse) 2.7%
8.4% (Longitudinal)

In conclusion, the data from the Arkansas Nuclear One - Unit 2 surveillance program have
been found to be predictable or conservative when compared to the methodology of
Regulatory Guide 1.99 Revision 2 and no shift in reference temperature has exceeded the
mean-plus-two standard deviation method intrinsic in the Regulatory Guide. The
Regulatory Guide conservatively predicts the decrease in USE for the ANO-2 beltline
materials.
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