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/ December 2, 1 W

L aet Nos. 50-295
| and 50-304

Mr. Thomas J. Kovach
Nuclear Licensing Manager
Commonwealth Edis.n Company-Suite 300
OPUS West 111
1400 OPUS Place
Downers Grove, Illinois 60515

! Dear Mr. Kovach:

SUBJECT: ZION STATION, UNITS 1 AND 2, FRACTURE TOUGHNESS REQUIREMENTS FOR
PROTECTION AGAINST PRESdVRIZED THERMAL SHOCK EVENTS,10 CFR 50.61 i

(TAC NOS. M84546 AND MB4547)<

in a letter dated May 22, 1992, you provided the staff an assessment of the
pressurized thermal shock reference temperature (RTns) values for the reactor|

vessels of Zion Station, Units 1 and 2, which are Westinghouse designed
reactors. In your analysis, the unirradiated reference temperature value for
the limiting weld metal (weld metal f abricated from Linde 80 flux and heat
number 72v5 weld wire) was determined from the mean value of all heat number
72105 weld metal data with stress relief times of less than 35 hours. Data
with stress relief times greater than 35 hours were not included in your
evaluation,

The increase in reference temperature resulting from neutron irradiatko was
determined from the analysis of surveillance data from welds fabricated from
Linde 80 flux and heat number 72105 weld wire. Data were available from both
Westinghouse and Babcock and Wilcox designed reactor vessels. -

The staff's consult nt, Oak Ridge National Laboratory (ORNL), performed an
analysis of Linde 80 weld, base metal and standard reference materials
irradiated in Westinghouse and Babcock and Wilcox designed reactor vessels
using the Power Reactor Embrittlement Data Base. The enclosed data indicate
that for the same material and neutron fluence, reactor vessels designed by
Westinghouse will have greater neutron embrittlement than reactor vessels
uesigned by Babcock and Wilcox. This could be attributed to lower operating
temperatu'es of the Westinghouse designed reactors or to a difference in
neutron sp.ctra. Hence, based on this data, the increase in reference
temperature resulting from neutron irradiation should be determined from welds
fabricated from Linde 80 flux and heat number 72105 weld wire, which were
irradiated in surveillance capsules in Westinghouse designed reactor vessels.

Although Zion 1 and 2 have Westinghouse designed reactor vessels, your
conclusions for the increase in reference temperature for Zion weld metal were
based on data from surveillance capsules irradiated in Babcock and Wilcox

'designed reactor vessels,
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Mr. Thomas J. Kovach -2- December 2, 1992

We request that you provide, within 60 days of the date of this letter, the
basis (mechanistic and statistical) for not including in your analvris-
unirradiated data with stress relief times greater than 35 hourt m the basis

,

d. 'd' metalfor concluding that the increase in reference tem p ature for Z' ,
mry be determined from surveillance data irradiated in Babcock o * .cox
designed reactor vessels. Plant specific irradiation temperature; .ad spectra
should be included in your evaluation of the effect of neutron irradiation on
the increase in reference temperature.

In addition, the surveillance data in Table 2 of your analysis are different
than the data in previous surveillance reports. You should provide the Charpy
impact data and curves that were used to determine the increase in'the 30
f t-lb transition temperature and identify the neutron transport code, the ;

scattering cross-sections and quadrature approximations used in determining-
the neutron fluences of the capsules,

if you have any questions, please contact me.

Sincerely,

Original signed by:

Clyde Y. Shiraki, Senior Project Manager
Project Directorate III-2
Division of Reactor Projects Ill/IV/V
Office of Nuclear Reactor Regulation

Enclosure:
ORNL Data Analysis for the

Evaluation of the Irradiation
Temperature Effects<

cc w/ enclosure:
see next page -;
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Mr. Thomas J. Kovach: Zion Nuclear Power Station-
Commonwealth Edison Company Unit Nos. 1 and 2

CC:

Michael 1. Miller, Esquire
Fidley and Austin
One First National Plaza
Chicago, Illinois 60690

Dr. Cecil Lue-Hing |

Director of Research and Devu s ..ien t i

Metropolitan Sanitary District
of Greater Chicago

100 East Erie Street
Chicago, Illinois 60611

Phillip Steptoe, Esquire
Sidley and Austin
One First National Plaza
Chicago, Illinois 60603

Mayor of Zion
Zion, Illinois 60099 ,

Illinois Department of Nuclear Safety
Office of Nuclear Facility Safety
1035 Outer Park Drive
Springfield, Illinois 62704

U. S. Nuclear Regulatory Commission
Resident inspectors Office
105 Shiloh Blvd.
Zion, Illinois 60099

| Regional Administrator,-Region 111
! U.-S. Nuclear Regulatory Commission

799. Roosevelt Road, Bldg. #4
Glen Ellyn, Illinois 60137

| Robert Neumann
L Office of Public Counsel
! State of Illinois Center

100 W. Randolph
Suite-11-300-
Chicago,.Illinc 60601
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' ENCLOSURE
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Sub}ect: Additionel Data Analysis for Eve' etion of irradiation Temperature Effects

The folkrwing study is the continua!!on of the residual studes for the irradiation temperature effects, dated
April 8,1992. The atattstical Analysis will ra include the data whose absolute residual value is greater
than 100*F. however, the data point will be retaired in the plot.

Two categories of data anaYsis were canied out in this study, the deta!!ed anaysis for sach category issta:od as below:

1. Wastinghouse's surventance data whose materials are from B&W suppliedossets.

In this category, only the wdd materials are available from PR-ELS A residual plot was generated for this
catogory, the mean tosiduai value ( 1.6'F) and two sigma bounds (52,48'F) were also marked in the p ot,
see Figure 1. The residual plot couid be interpreted to show a fluence dependence effect. At talathe low
fluences, say below 10''rwt. Reg. Guide 199 underpredicted the shift value, and at fluences grsaf er than
1.0x10%'t, Reg Guide 199 overpredicted the shift value.

11. Standard reference materials for Westinghouse and B&W plants.

- In this category, only the surveillance data of the standard reference materia!, SHSS02 (HSST02), is
available for both Wasunghouse and B&W plants from PR-EDB Two residual plots, figure 2 3. were
generated for Westinghoae and B&W respectNely. The corresponding maan residual and two sigma
bounds are listed below:

Vendor Mean t Two Sigma
Westlnghouse -3.90 :t 34'F
Babcock & Wilcox 44.18 2 39'F

Two addttiona! plots for B&W's base and weld materiats are also included with this report. Both base and
weld materials have 23*F mean residual, ses figure 4 5. The Charpy specimens o' different materials
are dtstributed evenly within the B&W's surveillance capsule.

Subject: Data Selection Procedures Used in the Radiation Embrittlement Study

in ofder to carry out the rad;ation embrlttlement studies more efficiently, a processed file, SHIFT,PR.dbf.
Das generated from PR EDB data base. The criteria of dats selectbn processes are defined as below:

Charpy shift data; The reported shift data, DTT30, is chosen it found. If DTT30 data is not
listed cr can not be determined by subtraction of the untrradiated from
the irradiated data, then DTT30 is detrarm!ned from F.W. Statimann's
TANH fit program.

Fluence cata: if there are two or more reported fluences for one capsule, then the
vendors value is chosen.

Chemistry data:
Manufacturer's data are chosen if available. If the manufacturers data
is not eval!able, then the specimen data are used.
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