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The purpose of this report is to determine the RTprg values for the McGuire
Unit 2 reactor vessel to address the revised PTS Rule. Section 2 discusses the
Rule and its requirements. Section 3 provides the methodology for calculating
RTprg. Section 4 provides the reactor vessel beltline region material
properties for the McGuire Unit 2 reactor vessel. The neutron fluence values
used in this analysis are presented in Section 5. The results of the RTPTS
calculations are presented in Section 6. The conclusions and references for
the PT1S evaluation follow in Sections 7 and 8, respectively.
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METHOD FOR CALCULATION OF RTpye

In the PTS Rule, the NRC Staff has selected a conservative and uniform method

fovr determining piant '."t‘\“\ values of "'I;vv«\ at a g.ven time

tor the purpose of comparison with the screening criteria, the value of W;,]a
for the reactor vessel must be calculated f r each weld and plate or forging in

data ha¢

considered



4. VERIFICATION OF PLANT-SPECIFIC MATERIAL PROPERTIES

Before performing the pressurized thermal shock evaluation, a review of the
latest plant-specific material properties was performed.

The beltline region is defined by the PTS Rulel?] to be *the region of the
reactor vessel (shell material including welds, heat affected zores and plates
or forgings) that directly surrounds the effective height of the active core
and adjacent regions of the reactor vessel that are predicted to experience
sufficient neutron irradiation damage to be considered in the sele.tion of the
most Timiting material with regard to radiation damage." Figure | identifies
and indicates the location of al)l beltline region materials for the McGuire
Unit 2 reactor vessel.

Material property values were obtained from material test certifications from
the original fabrication as well as the additional material chemistry tests
performed as part of the surveillance capsule testing program["sl. The
average copper and nicke! values were calculated for each of the beltline
region mater,als using all the available material chemistry information.

A summary of the pertinent chemical and mechanical properties of the beltline
region plate and weld materials of the McGuire Unit 2 reactor vessel are given
in Table 1. All of the initial RTNDT values (I-RTNDT) are also presented in
Table 1.
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TABLY ]
M GUIRE UNIT 2 REACTOR VESScL
BELTLINE REGION MATERIAL PROPERTIES

1-RTNDT

v NI
Material [~ ¢ription (X) (%) (*F)
hintarmediate Shel! Forging 05*| 0.153| 0.793 B 4
Lower Shell forging 04 0.15 | 0.8¢ -30
Circumferential Weld+* 0.039| 0.73 -68

* Mean values of copper and nickel as indicated below

Materiali Data Source
Foi »ing 05 Original Mill Test Repori

Surveillance Program [6)
Capsule V Report (7]
Capsule U Report (41
Mean Average Valu~s

Forging 04 Original Mill Test Report

Weld

Original Mill Test Report
Surveillance Program [6)
Capsule V Report |7)
.ipsule U Report [4)
Caps=le U Report [4)
Capsule U Report [4)]

Mean Average Value

Copper
(wt %)
0.16
0.16
0.14

0.151
0.153

0.i%

0.05
0.031
0 03
0.039
0.036

0.039

Nickel
(Wt %)
0.85
0.79
0.71

.82
0.793

.88

0.70
0.73
0.66
0.765
0.747

0.730
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6. DETERMINATION OF RTpyg VALUES FOR ALL BELTLINE REGION MATERIALS

Using the prescribed PTS Rule methodology, RTpyg values were generated for

all beltiine region materiale of the McGuire Unit 2 reactor vesse) as a
function of prasent time (6.05 EFPY per Capsule U analysis) and end-of-1ife (32
EFPY) fluence values. The fluence data were generated based on the most recent
surveillance capsule program results(4],

The PTs Rule requires that each plant assess the RTpyg values based on plant
specific surveillance capsule data undur certain conditions. These conditions
are:
- Plant specific surveillance data has been deemed credible as defined
in Regulatory Guide 1.99, Revision 2, and

= Rlpyg values change significantly. (Changes to RTprg values are
considered significent 1f the value determined with RTpyg
equations (1) and (2), or that using capsule data, or both, exceed
the screening criteria prior to the expiration of the operating
license, including any renewed term, if applicable, for the plant.)

For McGuire Unit 2, the use of ; wnt specific surveillance capsule Jata arises
ror the intermediate shell forging 05 and circumfurential weld because of the
following reasons:

1) There have been vhree capsules removed from the reactor vessel, and
the data is deemed credible per Regulatory Guide 1.99, Revision 2.

2) The surveillance capsule materials are representative of the cctual
vessel intermediate sheil forging and weld materials.

The chemistry factors for the intermediate shell forying 05 and circumferential
weld were calculated using the surveillance capsule data as shown in Table 3.
The chemistry factor value for the lower shell forging 04 was calculated using
the Table 2 from 10 CFR 50.6112],

-10-






Tables 4 and § provide a summary of the Rpyg values for all beltiine region
materials for 6.05 EFPY and end-of-license (32 EFPY), respecti.ely, usina the

PTS Rule.
TABLe 4
RTpyg VALUES FOR MCGUIRE UNIT 2 FOR 6,05 EFPY

ART“DT('F) + Initia) lT“DT +  Margin = RT"S
Material (CF x FF*) (*F) (*F) (*F)
Intermediate Shell  117.2  0.7358 ' W 116
Forging 05 (84.6) 0.7. - 4 k1| (92)
Lower Shel) 115.8  0.73%8 -30 34 8y
Forging 04
Circumferential 2.7 0.73%8 -68 56 ¢l
Weld Seam (30) 0.73%8 -68 56 (10)

() Indicates numbers were calculeted using surveillance capsule data.

*  Fluence factor based upon peak inner surface neutron fluence of 3.85 x
1018 n/cmz[Q].






CONCLUS IONS

As shown in Tables 4 and §, all the R"prq values remain below the NRC screening
values for PTS using the fluence values for the present time (6.05 EFPY) and the
projected fluence values for the end-of-liconse (32 EFPY). A plot of the RTprs
values versus the fluence 1s shown in Figure 2 for the most 1imiting material, the
intermediate shell forging 05, in the McGuire Unit 2 reacter vessel belt]ine region.
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Figure 2. RTprg versus Fluence Curves for McGuire Unit 2 Limiting
Matcrial - Intermediate Shel® Forging 05
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