
April 16, 2001

Mr. Michael A. Balduzzi
Vice President, Operations
Vermont Yankee Nuclear Power Corporation
185 Old Ferry Road
P.O. Box 7002
Brattleboro, VT 05302-7002

SUBJECT: VERMONT YANKEE NUCLEAR POWER STATION - EXEMPTION
FROM THE REQUIREMENTS OF 10 CFR PART 50, APPENDIX G
(TAC NO. MB0763)

Dear Mr. Balduzzi:

The Commission has granted the enclosed exemption from specific requirements of Title 10 of
the Code of Federal Regulations (10 CFR) Part 50, Appendix G, for the Vermont Yankee
Nuclear Power Station (Vermont Yankee). This action is in response to your letter of
December 19, 2000, that submitted new pressure-temperature (P-T) limits for Vermont Yankee.
The licensee developed the new P-T limits using the methodologies in the American Society of
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code (Code) Cases N-588,
“Alternative to Reference Flaw Orientation of Appendix G for Circumferential Welds in Reactor
Vessels, Section XI, Division 1,” and N-640, “Alternative Reference Fracture Toughness for
Development of P-T Limit Curves for ASME Section XI, Division 1,” instead of the
methodologies in 10 CFR Part 50, Appendix G.

Requests for such exemptions are allowed pursuant to 10 CFR 50.60(b), which allows
licensees to use alternatives to the requirements of 10 CFR Part 50, Appendices G and H, if an
exemption to use the alternatives is granted by the Commission pursuant to 10 CFR 50.12.
According to 10 CFR 50.12(a)(1), the Commission may grant exemptions to the requirements
of 10 CFR Part 50, if the exemptions are authorized by law, will not present an undue risk to the
public health and safety, and are consistent with the common defense and security.

By letter dated February 2, 2001, as part of a Request for Additional Information (RAI) for
Vermont Yankee’s proposed P-T limits, the staff requested that Vermont Yankee Nuclear
Power Corporation (VYNPC) withdraw its exemption request to apply Code Case N-588 to the
P-T limit calculations or provide additional information that demonstrates a reduction in
unnecessary burden. In a letter dated February 13, 2001, and as confirmed in VYNPC’s RAI
response dated February 23, 2001, VYNPC withdrew the Code Case N-588 exemption request.

Your letter of December 19, 2000, also included a request to amend your license to change
certain Technical Specifications. That request is being handled concurrently with your
exemption request, but as a separate action.
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A copy of the exemption is enclosed. The exemption has been forwarded to the Office of the
Federal Register for publication.

Sincerely,

/RA/

Robert M. Pulsifer, Project Manager, Section 2
Project Directorate I
Division of Licensing Project Management
Office of Nuclear Reactor Regulation

Docket No. 50-271

Enclosures: Exemption

cc w/encls: See next page
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Vermont Yankee Nuclear Power Station

cc:

Regional Administrator, Region I
U. S. Nuclear Regulatory Commission
475 Allendale Road
King of Prussia, PA 19406

Mr. David R. Lewis
Shaw, Pittman, Potts & Trowbridge
2300 N Street, N.W.
Washington, DC 20037-1128

Ms. Christine S. Salembier, Commissioner
Vermont Department of Public Service
112 State Street
Montpelier, VT 05620-2601

Mr. Michael H. Dworkin, Chairman
Public Service Board
State of Vermont
112 State Street
Montpelier, VT 05620-2701

Chairman, Board of Selectmen
Town of Vernon
P.O. Box 116
Vernon, VT 05354-0116

Mr. Richard E. McCullough
Operating Experience Coordinator
Vermont Yankee Nuclear Power Station
P.O. Box 157
Governor Hunt Road
Vernon, VT 05354

G. Dana Bisbee, Esq.
Deputy Attorney General
33 Capitol Street
Concord, NH 03301-6937

Chief, Safety Unit
Office of the Attorney General
One Ashburton Place, 19th Floor
Boston, MA 02108

Ms. Deborah B. Katz
Box 83
Shelburne Falls, MA 01370

Mr. Raymond N. McCandless
Vermont Department of Health
Division of Occupational

and Radiological Health
108 Cherry Street
Burlington, VT 05402

Mr. Gautam Sen
Licensing Manager
Vermont Yankee Nuclear Power

Corporation
185 Old Ferry Road
P.O. Box 7002
Brattleboro, VT 05302-7002

Resident Inspector
Vermont Yankee Nuclear Power Station
U. S. Nuclear Regulatory Commission
P.O. Box 176
Vernon, VT 05354

Director, Massachusetts Emergency
Management Agency
ATTN: James Muckerheide
400 Worcester Rd.
Framingham, MA 01702-5399

Jonathan M. Block, Esq.
Main Street
P. O. Box 566
Putney, VT 05346-0566
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

VERMONT YANKEE NUCLEAR POWER CORPORATION

VERMONT YANKEE NUCLEAR POWER STATION

DOCKET NO. 50-271

EXEMPTION

1.0 BACKGROUND

The Vermont Yankee Nuclear Power Corporation (VYNPC, the licensee) is the holder of

Facility Operating License No. DPR-28 which authorizes operation of the Vermont Yankee

Nuclear Power Station (Vermont Yankee). The license provides, among other things, that the

facility is subject to all rules, regulations, and orders of the U.S. Nuclear Regulatory

Commission (NRC/the Commission) now or hereafter in effect.

The facility consists of a boiling water reactor located in Windham County, Vermont.

2.0 PURPOSE

Title 10 of the Code of Federal Regulations (10 CFR) Part 50, Appendix G, requires that

pressure-temperature (P-T) limits be established for reactor pressure vessels (RPVs) during

normal operating and hydrostatic or leak rate testing conditions. Specifically, 10 CFR Part 50,

Appendix G states, “The appropriate requirements on both the pressure-temperature limits and

the minimum permissible temperature must be met for all conditions.” Appendix G of

10 CFR Part 50 specifies that the requirements for these limits; “must be at least as

conservative as the limits obtained by following the methods of analysis and the margins of

safety of Appendix G of Section XI of the American Society of Mechanical Engineers Boiler and
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Pressure Vessel Code (ASME Code).” The approved methods of analysis in Appendix G of

Section XI require the use of KIa fracture toughness curve in the determination of the P-T limits.

By letter dated December 19, 2000, VYNPC submitted a license amendment request to

update the P-T limit curves for Vermont Yankee. In the license amendment request, VYNPC

also requested NRC approval for an exemption to use Code Cases N-588 and N-640 as

alternative methods for complying with the fracture toughness requirements in 10 CFR Part 50,

Appendix G, for generating the P-T limit curves. Requests for such exemptions may be

submitted pursuant to 10 CFR 50.60(b), which allows licensees to use alternatives to the

requirements of 10 CFR Part 50, Appendices G and H, if the Commission grants an exemption

pursuant to 10 CFR 50.12 to use the alternatives.

Code Case N-588

The methods of ASME Code Case N-588 provide alternative methods for calculating the

stress intensities due to membrane stresses (i.e., KIm values) and thermal stresses (i.e., KIt

values) for both axially and circumferentially oriented flaws. However, the alternative methods

in Code Case N-588 for calculating the KIm values and KIt values for axially oriented flaws are

equivalent to those specified in the 1995 Edition of Appendix G to Section XI of the ASME Code

for axially oriented flaws. Appendix G of 10 CFR Part 50 still requires that licensed utilities

postulate the occurrence of an axially oriented flaw in each of the base metal materials and

axial weld materials used to fabricate their RPVs. Exemptions to use ASME Code Case N-588

are, therefore, not necessary for RPVs that are limited in their beltline regions by base-metal or

axial weld metal materials, because using the methods in the Code Case would not provide any

benefit for evaluating the postulated axial flaws over those specified in the 1995 Edition of

Appendix G to Section XI of the ASME Code. Since the Vermont Yankee RPV is currently

limited by Plate No. I-14 (material heat 76492), use of Code Case N-588 does not provide

benefit for VYNPC. Therefore, on February 2, 2001, as part of the request for addition
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information (RAI) for Vermont Yankee’s proposed P-T limits, the staff requested that VYNPC

withdraw its exemption request to apply Code Case N-588 to the P-T limit calculations or

provide additional information that demonstrates a reduction in unnecessary burden. In a letter

dated February 13, 2001, and as confirmed in VYNPC’s RAI response dated February 23,

2001, VYNPC withdrew the Code Case N-588 exemption request.

Code Case N-640 (formerly Code Case N-626)

Code Case N-640 permits application of the lower bound static initiation fracture

toughness value equation (KIc equation) as the basis for establishing the curves in lieu of using

the lower bound crack arrest fracture toughness value equation (i.e., the KIa equation, which is

based on conditions needed to arrest a dynamically propagating crack, and which is the method

invoked by Appendix G to Section XI of the ASME Code). Use of the KIc equation in

determining the lower bound fracture toughness in the development of the P-T operating limits

curve is more technically correct than the use of the KIa equation since the rate of loading

during a heatup or cooldown is slow and is more representative of a static condition than a

dynamic condition. The KIc equation appropriately implements the use of the static initiation

fracture toughness behavior to evaluate the controlled heatup and cooldown process of a

reactor vessel. However, since use of Code Case N-640 constitutes an alternative to the

requirements of Appendix G, licensees need staff approval to apply the Code Case methods to

the P-T limit calculations.

3.0 DISCUSSION

Pursuant to 10 CFR 50.12, the Commission may, upon application by any interested

person or upon its own initiative, grant exemptions from the requirements of 10 CFR Part 50,

when (1) the exemptions are authorized by law, will not present an undue risk to public health

and safety, and are consistent with the common defense and security; and (2) when special

circumstances are present. Special circumstances are present whenever, according to
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10 CFR 50.12 (a)(2)(ii), “Application of the regulation in the particular circumstances would not

serve the underlying purpose of the rule or is not necessary to achieve the underlying purpose

of the rule.”

Code Case N-640 (formerly Code Case N-626)

VYNPC has requested, pursuant to 10 CFR 50.60(b), an exemption to use ASME Code

Case N-640 (previously designated as Code Case N-626) as the basis for establishing the P-T

limit curves. Appendix G of 10 CFR Part 50 has required use of the initial conservatism of the

KIa equation since 1974 when the equation was codified. This initial conservatism was

necessary due to the limited knowledge of RPV materials. Since 1974, the industry has gained

additional knowledge about RPV materials, which demonstrates that the lower bound on

fracture toughness provided by the KIc equation is well beyond the margin of safety required to

protect the public health and safety from potential RPV failure. In addition, the RPV P-T

operating window is defined by the P-T operating and test limit curves developed in accordance

with the ASME Code, Section XI, Appendix G, procedure.

The ASME Working Group on Operating Plant Criteria (WGOPC) has concluded that

application of Code Case N-640 to plant P-T limits is still sufficient to ensure the structural

integrity of RPVs during plant operations. The staff has concurred with ASME’s determination.

The staff had concluded that application of Code Case N-640 would not significantly reduce the

safety margins required by 10 CFR Part 50, Appendix G. The staff also concluded that

relaxation of the requirements of Appendix G to the Code by application of Code Case N-640 is

acceptable and would maintain, pursuant to 10 CFR 50.12(a)(2)(ii), the underlying purpose of

the NRC regulations to ensure an acceptable margin of safety for the Vermont Yankee RPV

and reactor coolant pressure boundary (RCPB). Therefore, the staff concludes that Code

Case N-640 is acceptable for application to the Vermont Yankee P-T limits.
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The staff has determined that VYNPC has provided sufficient technical bases for using

the methods of Code Case N-640 for the calculation of the P-T limits for the Vermont Yankee

RCPB. The staff has also determined that application of Code Case N-640 to the P-T limit

calculations will continue to serve the purpose in 10 CFR Part 50, Appendix G, for protecting

the structural integrity of the Vermont Yankee RPV and RCPB. In this case, since strict

compliance with the requirements of 10 CFR Part 50, Appendix G, is not necessary to serve the

underlying purpose of the regulation, the staff concludes that application of Code Case N-640

to the P-T limit calculations meets the special circumstance provisions stated in 10 CFR

50.12(a)(2)(ii), for granting this exemption to the regulation.

4.0 CONCLUSION

Accordingly, the Commission has determined that, pursuant to 10 CFR 50.12(a), the

exemption is authorized by law, will not endanger life or property or common defense and

security, and is, otherwise, in the public interest. Also, special circumstances are present.

Therefore, the Commission hereby grants VYNPC an exemption from the requirements of

10 CFR Part 50, Appendix G, for Vermont Yankee.

Pursuant to 10 CFR 51.32, the Commission has determined that the granting of this

exemption will not have a significant effect on the quality of the human environment

(66 FR 18514).

This exemption is effective upon issuance.

Dated at Rockville, Maryland, this 16th day of April 2001.

FOR THE NUCLEAR REGULATORY COMMISSION
/RA/

John A. Zwolinski, Director
Division of Licensing Project Management
Office of Nuclear Reactor Regulation


