
_ _ _ - _ .

bf E')1;}G f'J A Uf bOU SIW ty,

* 0 % n m c e e % ,v
hd C% e [bs R'4
[9 %f on, A W3a w 35;Oi
i e+ p> c ,e , Z 8 7 7 7 C

m
CiCOigia POWCfC. K. McCoy

] unne w m uy.

v e n n ~ m w-u. n n mca

..]^ June 3, 1991

Docket Nos. 50-424 ELV-02823
50-425 0965

U. S. Nuclear Regulatory Commission
ATTN: Document Contr01 Desk
Washington, D. C. 20555

Gentlemen:

V0GTLE ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGE

ZlRLOTM CLAD FUEL RODS

In accordance with the provisions of 10 CFR 50,90 and 10 CFR 50.59, Georgia
Power Company (GPC) proposes to amend the Vogtle Electric Generating Plant
-(VEGP) Units 1 and 2 Technical Specifications, Appendix A to Operating Licenses
NPF-68 and NPF-81. The proposed change to Technical Specifications section
5.3.1 allows the use of two fuel assemblies, each containing up to twelve (12)
fuel rods clad with ZIRLOTM. The NRC has previously approved the similar use of

ZIRLOTM clad fuel at other nuclear b ants.
Selected fuel rods in the twol

assemblies will be clad with ZIRLOT to obtain additional operational experience
with the cladding's improved corrosion-resistant performance under VEGP-specific
reactor conditions.

Enclosure 1 provides a description of the proposed change and the basis for the
change. Enclosure 2 provides the basis for a determination that the proposed
change does not involve significant hazards considerations. Enclosure 3 3

provides instructions for incorporating the proposed change into the Technical
Specifications.

GPC reauests approval of this Technical Specifications revision by August 15
iM1991, to support the loading of the two fuel assemblies containing the ZlRL0

clad fuel rods with the first reload of VANTAGE-5 VEGP fuel in Unit 1, scheduled
for late September 1991.

In accordance with 10 CFR 50.91, the designated state official will be sent a
copy of this letter and the enclosures.
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Mr. C. K. McCoy states that he is a Vice President of Georgia Pcs er Company and
is authorized to execute this oath on behalf of Georgia Power Company and that,
to the best of his knowledge and belief, the facts set forth in this letter and
enclosures are true.

GE0 GI WER COMP NY
f

By: __7,
C. cCoy.

Sworn to and subscribed before me this 2 day of __ , 1991.
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Enclosures:
1. Basis for Proposed Change
2.10 CFR 50.92 Evaluation
3. Instructions for Incorporation and Revised Page

c(w): Georata Power Company

Mr. W. B. Shipman
Mr. P. D. Rushton
Mr. M. Shelbani
NORMS

V. S. Nuclear Reaulatory Commissioll
Mr. S. D. Ebneter, Regional Administrator
Mr. D. S. Hood, Licensing Project Manager, NRR
Mr. B. R. Bonser, Senior Resident Inspector, Vogtle

State of Georcia
Mr. J. D. Tanner, Commissioner, Department of Natural Resources
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V0GTLE ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGE

ZIRLOTM CLAD FUEL RODS

DMIS FOR PRQP.QSID_CliANGL

Pronosed Chanae

The Vogtle Units 1 and 2 Technical Specifications, Design Icatures
section 5.3.1 has the following text:

"The core shall contain 193 fuel assemblies with each fuel
assembly containing 264 fuel rods clad with Zircaloy-4. Each
fuel rod shall have a nominal active fuel length of 144 inches.
The initial core loading shall have a maximum enrichment not to
exceed 3.2 weight percent U-235. Reload fuel shall be similar
in physical design to the initial core loading and shall have a
maximum enrichment not to exceed 4.55 weight percent U-235."

In order to allow for the insertion of two (2) Westinghouse VANTAGE-5
fuel assemblies, each containing up to twelve (12) fuel rods clad with
the advanced zirconium alloy cladding material ZlRLOTM into Vogtle
reload core designs, the following revision to Technical Specifications
Design Features section 5.3.1 is proposed:

"The core shall contain 193 fuel assemblies with each fuel
assembly containing 264 fuel rods clad with Zircaloy-4 except
for two fuel assemblies which may each contain up to twelve (12)
fuel rods clad with ZlRLOTM. Each fuel rod shall have a nominal
active fuel length of 144 inches. The initial core loading
shall have a maximum enrichment not to exceed 3.2 weight percent
U-235. Reload fuel shall be similar in physical design to the
initial core loading and shall have a maximum enrichment not to
exceed 4.55 weight percent U-235."

Bas.i s

in order to implement a long-term fuel management strategy planned by
Georgia Power Company (GPL) for the Vogtle Electric Generating Plant
(VEGP) Units 1 and 2, two (2) Westinghouse VANTAGE-5 fuel assemblies,
each containing up to twelve (12) fuel rods clad with the advanced
zirconium alloy cladding material ZlRLOTM, will be utilized in VEGP
reload core designs. This long-term strategy includes the implementation
of high-energy,18-month fuel cycles with high capacity f actors, low
leakage loading patterns, and extended fuel burnups. The two VANTAGE-5
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i V0GTLE ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGE

ZIRLOTM CLAD FUEL RODS
(Continued)

fuel assemblies will have selected fuel rods clad with ZlRL0lM to obtain
additional operational experience with ZlRLOTM cladding's improved
corrosion performance at VEGP-specific reactor conditions. GPC has
requested the change to VANTAGE-5 fuel in letter ELV-02166, dateo'
November 29, 1990, for both VEGP Units 1 and 2.

The two Wastinghouse VANTAGE-5 fuel assemblies, each containing up to
twelve (12) fuel rods clad with ZlRLOIM, will be utilized in VEGP
t; nit 1, beginning with Cycle 4, which is scheduled for startup in the
fourth quarter of 1991. Cycle 4 will be the first reload cycle
containing VANTAGE-5 fuel.
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V0GTLE ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGE

ZIRLO N CLAD FUEL RODST

10 CFR 50.92_ EVALUATION

Pursuant to 10 CFR 50.92, Georgia Power Company (GPC) has evaluated
the attached proposed amendment and has determined that operation of
the facility in accordance with the revised Technical Specifications
will not involve a significant hazards consideration. The basis for
this determination is as follows.

Backaround

GPC plans to insert two (2) Westinghouse VANTAGE-5 fuel assemblies,
each containing up to twelve (12) fuel rods clad with the advanced

Tzirconium alloy cladding material ZlRLO M, into Vogtle reload core
designs. This will involve a change to the Technical Specifications
Design Features section 5.3.1 (enclosures 1 and 3). The two fuel
assemblies will have selected fuel rods clad with ZlRLOTM to obtain
additional operational experience with ZlRLOTM cladding's improved
corrosion performance at VEGP-specific reactor conditions. GPC has
requested the change to VANTAGE-5 fuel in letter ELV-02166
(reference 9) for both Vogtle Units 1 and 2.

Licensing approval for the use of this advanced alloy cladding in
two demonstration fuel assemblies for the North Anna Unit I reactor
core was given in an NRC letter dated May 13, 1987 (reference 1).
The information required to support the licensing basis for the use of the
ZIRLOTH clad fuel rods is given in WCAP-12610 (reference 2) This WCAP
serves as a reference core design report for a fuel assembly design using
ZlRLOTH clad fuel rods. It presents the information necessary to support
the licensing basis for the use of fuel assemblies containing ZIRL0ld clad
fuel rods for fuel reload regions. It includes mechanical, nuclear,
thermal-hydraulic, accident and radiological evaluations. It also includes
appendices to document ZlRLOTM material properties, and support fuel rod
performance and to provide LOCA models and evaluations. The two fuel
assemblies will be utilized in Vogtle Unit 1, beginning with Cycle 4, which
is scheduled for startup in the fourth quarter of 1991.
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V0GTLE ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGE

ZIRLOTM CLAD FUEL R005

(Continued)

Analysis

Previous Irradiation ExpE lence

fuel rods clad with ZlRLOTM have been previously irradialed in a
foreign reactor at linear power levels up to 17 kw/ft and burnups
greater than those planned for the Vogtle fuel assemblies. Corrosion
and hydriding data obtained on the ZlRLO1M cladding were conpared with
the reference Zircaloy-4 cladding of fuel rods irradiated as controls
in the same test assemblies. Based on the irradiation results of the
test assemblies in the foreign reactor, the Vogtle ZlRL0lM cladding
waterside corrosion and hydriding will be less than that expected for
the Zircaloy-4 fuel rods. Irradiation test results also showed lower
clad irradiation growth (AL/L) and creepdown for the ZIRLO1M clad fuel
rods compared to Zircaloy-4.

Two demonstration fuel assemblies, containing ZlRLOTM clad fuel rods,
began-irradiation in the North Anna Unit I reactor in June 1987. The

TZlRLO M clad fuel rods achieved over 21,000 MWD /MTV burnup in their
first cycle (completed during February 1989). Visual inspection
during refueling showed no abnormalities, and one demonstration
assembly with ZIRL0lM clad fuel rods underwent a second cycle of
irradiation and achieved over 37,000 MWD /MTV burnup (completed January
1991). Visual inspections were completed in May 1991. These and future
irradiation results will be considered to assure that all the current fuel
rod design bases are satisfied for the planned irradiation life of the twe
Vogtle fuel assemblies.

Chemical / Mechanical Propertiel

The chemical composition (table 1) of the ZlRLOTH cladding on
selected fuel rods in the two Vogtle fuel assemblies is similar to
Zircaloy-4 except for slight reductions in the content of lin (Sn),
Iron (fe), Chromium (Cr), and Zirconium (Zr), and the addition of a nominal
one percent Niobium. This nominal amount of Niobium provides
significantly greater corrosion resistance as compared to Zircaloy-4. The
physical and mechanical properties are very similar to Zircaloy-4 while in
the same metallurgical phase. However, the temperatures at which the
metallurgical phases change are different for Zircaloy-4 and ZlRLOIM.
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V0GTLE ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGE

ZIRLOTM CLAD FUEL RODS

(Continued)

These differences are considered in the evaluations discussed below
for cladding behavior under non-LOCA and LOCA conditions, further
aspects of the ZlRLOIM clad performance under LOCA conditions are
given in reference 2. Evaluations have been performed using the NRC
approved fuel rod performance code (reference ?) to verify that the
fuel rod design bases and design criteria are met for assemblies
containing ZlRL0lM clad fuel rods. The fuel rod design bases and
criteria which are particularly affected by the ZlRL0in clad are
described in reference 2.

TABLE 1

NOMINA! COMPOSITION Of
TH ND ZlRCALOY-4ZlRLO A

Element Zircaloy-4 (wt %) ZlRLOTM (wt %)
------- --------...------ --------------

Sn 1.6 1.0
Fe + Cr 0.31 0.1
Nb 0.0 1.0
Zr > 97.0 > 97.0

Usutronic Performance

The design and predicted nuclear characteristics of each fuel rod clad
with ZIRLOTM are similar to those of VANTAGE-5 (reference 5). The
evaluations (reference 2) have shown that the nuclear design bases for
fuel clad with ZlRLOTM are satisfied, and that the change to ZIRLOTM wj11
not affect the use of standard nuclear design analytical models
and methods to accurately describe the neutronic behavior of fuel clad
with ZlRLOTH. Furthermore, the safety limit characteristics of the
VANTAGE-5 fuel design (reference 5) are not affected.

.
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V0GTLE ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGE

ZIRLOTM CLAD FUEL RODS ,

(Continued)

Thermal and Hydraulic Performante

The thermal and hydraulic design bases for the fuel rods clad with
ZlRLOTM are identical to those of the VANTAGE-5 design (reference 5).
Since the use of the ZlRLO1M clad fuel does not represent changes of
any magnitude affecting the parameters which are major contributors in
this area (i.e., DNB, core flow, and rod bow), the design bases of
the VANTAGE-5 design (reference 5) remain valid.

Eladdina Performance.Under Non-LOCA Condition.1

The two non-LOCA accidents poten': dly affected by the use of ZlRLOTM clad
material are the locked rotor /sh 44 e sak and RCCA ejection
accidents. For the locked rotorphait break accident, it was
determined that the ZlRL0lH cladding results in a very small increase
in peak clad temperature (approximately 20F PCT), and the effect on the
metal-to-water reaction rate is negligible when compared to Zircaloy-4.
Sufficient margin exists in the Vogtle safety analysis to
accommodate the small PCT increase. For the RCCA ejection accident,
the ZlRL0lM cladding results in a small reduction in both the fraction
of fuel molting at the hot spot and the fuel peak stored energy when
compared to the results for Zircaloy-4. Thus, the conclusions in the
Vogtle FSAR for the two affected non-LOCA accidents remain valid.

Claddina Performance Under LOCA Conditions

The loss of coolant accident analyses for the VANTAGE-5 fuel in the
Vogtle units were performed using the 1981 Evaluation Model with BASH
(large break LOCA) and the NOTRUMP Evaluatioi Model (small break
LOCA). Revisions to those evaluatien models for use in analyses of
fuel with ZIRLOTM cladding have been identified and reported in
reference 2. The revisions include the cladding specific heat, high-
temperature creep (swelling), burst temperature, burst strain, and
assembly blockage. Calculations performed with the revised evaluation
models have shown that the cffects of ZIRLOIM cladding on large break
and small break LOCA analysis results are relatively minor (appendix G
of reference 2).
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V0GTLE ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGE

ZIRLOTM CLAD FUEL RODS

(Continued)

Prior to insertion of the two fuel assemblies, the fuel rod heatup analyses
for the limiting large break and small break casts from the Vogtle VAH1 AGE-
5 fuel analyses will be verified as part of the standard reload design
process. This verification will reflect the behavior of the ZlRL0lM clad
material during a loss of coolant accident as described in WCAP-12610.
These analyses will consider the actual expected peaking factor margin
between ihe ZlRLO M clad fuel rods and the Zircaloy-4 fuel rods and
will meet the 10 CFR 50.46 acceptance criteria.

Results

Based on the information discussed above, the following conclusions
can be reached with respect to 10 CFR 50.92.

1) The probability or consequences of an accident previously evaluated are
not significantly increased. The two VANTAGE-5 fuel assemblia
containing selected ZlRL0lH clad fuel rods meet the same fuel assembly
and fuel rod design bases (references 2, 3, 4, and 5) as other

le addition, the
VANTAGE-5 fuel assemblies in the same fuel region, H clad fuel rods.10 CFR 50.46 criteria will be applied to the ZlRL0l
The use of these two fuel assemblies will not result in a change to ..a
proposed Vogtle VANTAGE-5 reload design and safety analysis limits
(reference 9). Since the original design criteria is being met, the
ZlRLOIH clad fuel rous will not be an initiator for any new accident.
The ZlRLO H clad material is similar in chemical composition and has
similar physical and mechanical properties as that of Zircalcy-4.
Thus, the cladding integrity is maintained and the structural integrity
of the fuel assembly is not affected. The ZlRLOTH clad fuel rod
improves corrosion performance and dimensional stability. No concerns
have been identified with respect to the use of an assembly containing
a combination of both Zircaloy-4 and selected ZlRL0lH clad fuel rods.
Since tht, dnse predictions in the Vogtle safety analyses are not
sensitive to the fuel rod cladding material used, the radiological
consequences of accidents previously evaluated in the Vogtle safety
analyses reniain valid. Therefore, the probability or consequences of
an accident previously evaluated are not significantly increased.

2) The possibility for a new or different kind of accident from any
accident previously evaluated is not created since the two VANTAGE-5

E2-5
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V0GTLE-ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGE

ZIRLOTM CLAD FUEL RODS

(Continued)

fuel assemblies containing selected ZlRLOTH clad fuel rods will satisfy
the same design bases (references 2, 3, 4, and 5) as that used for i

other VANTAGE-5 fuel assemblics in the same fuel region. All design
aiid performance criteria will continue to be met and no new single
fillure mechanisms have been defined. In additior , the use of the two
fael assemblies does not involve any alterations to plant equipment or
procedures which would introduce any new or unique operational modes or
accident precursors. Therefore, the possibility for a new or different
kind of accident from any accident previously evaluated is not created.

3) The margin of-safety is act significantly reduced, since the two
VANTAGE-5 fuel assemblies containing selected ZlRL0lH clad fuel rods do
not change the proposed Vogtle VANTAGE-5 reload design and safety
analysis limits (reference 9). T!.a use of the two fuel assemblies will
take into consideration the normal core operating conditions allowed
for in the Technical Specifications, f,r each cycle reload core, the
two fuel assemblies will be specifimlly S aluated using standard
reload design methods (reference 6) and approved fuel rod design models
and methods (refereness 2, 7, and 8). This will include consideration
of the core ph. sics analysis peaking factors and core average linear
heat rate effects. Therefore, the margin of safety as defined in the
bases to the Vogtle Technical Specifications and VANTAGE-5 Licensing
Amendment Request (reference 9) is not significantly reduced.

tonclutiOD

Based upon the preceding analysis, GPC has determined that the proposed
change to the Technical Specifications Design features section 5.3.1 meets
the requirements of 10 C% 50.92 (c) and does not involve a significant
hazards consideration.
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V0GTLE ELECTRIC GENERATING PLANT
REQUEST FOR TECHNICAL SPECIFICATIONS CHANGE

ZIRLOTM CLAD FUEL RODS

JESIREGilpR$_LQRECORPORATIQB

The proposed amendment to the Technical Specifications would be
incorporated as follows:

Rernove Paag Insert Pagg

5-3* and 5-4 5-3* and 5-4

* Overleaf page containing no changes
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