September 4, 1984

Docket No. 50-293

Mr. William D. Harrington
Senior Vice President, Nuclear
Boston Edison Company

800 Boylston Street

Boston, Massachusetts 02199

Dear Mr. Harrington:

The Commission has issued the enclosed Amendment No. 78 to Facility
Operating License No. DPR-35 for the Pilgrim Nuclear Power Station. This
amendment consists of changes to the Technical Specifications (TSs) in
response to your application dated December 28, 1983, as supplemented by
your submittals dated February 21, 1984, and July 12, 1984.

The amendment authorizes Cycle 7 operation of the reactor with 160 new fuel
bundles identical to some of the partially used fuel from Cycle 6 and with
32 new fuel bundles with barrier type fuel. The latter is similar to the
other new fuel except that a thin Zirconium liner has been added to the
inner surface of the cladding to reduce cladding failures due to pellet-
clad interaction.

The changes in the Technical Specifications are as follows:

° A slight reduction (about 2%) in the operating limit minimum critical
power ratio (MCPR) values to allow added operational flexibility;

° Addition to references to indicate that the MCPR values and the
maximum average planar linear heat generation rate (MAPLHGR) versus
planar average exposure curves apply to the barrier type fuel as well
as non-barrier fuel; and

° ldentification of the barrier fuel to be used in the reactor.
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Mr. William D. Harrington -2 -

A copy of the Safety Evaluation of your proposal is also enclosed.
Sincerely,

Original signed by/

Paul H. Leech, Project Manager
Operating Reactors Branch #2
Division of Licensing

Enclosures:

1. Amendment No. 78 to
License No. DPR-35

2. Safety Evaluation

cc w/enclosures:
See next page
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Mr. William D. Harrington
Boston Edison Company
Pilgrim Nuclear Power Station

cc:

Mr. Charles J. Mathis, Station Mgr.
Boston Edison Company

RFD #1, Rocky Hil11l Road

Plymouth, Massachusetts 02360

Resident Inspector's Office

U. S. Nuclear Regulatory Commission
Post Office Box 867

Plymouth, Massachusetts 02360

Mr. David F. Tarantino
Chairman, Board of Selectman
11 Lincoln Street

Plymouth, Massachusetts 02360

Water Quality and
Environmental Commissioner

Department of Environmental
Quality Engineering

100 Cambridge Street

Boston, Massachusetts 02202

Office of the Attorney General
1 Ashburton Place

19th Floor

Boston, Massachusetts 02108

U. S. Environmental Protection
Agency

Region I Office

Regional Radiation Representative

JFK Federal Building

Boston, Massachusetts 02203

Mr. Robert M. Hallisey, Director

Radiation Control Program

Massachusetts Department of
Public Health

150 Tremont Street

Boston, Massachusetts 02111

Thomas A. Murley

Regional Administrator

Region I Office

U. S. Nuclear Regulatory Comm1ss1on
631 Park Avenue

King of Prussia, Pennsylvania 19406

Mr. A. Victor Morisi

Boston Edison Company

25 Braintree Hill Park

Rockdale Street

Braintree, Massachusetts 02184



UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

BOSTON EDISON COMPANY

DOCKET NO. 50-293

PILGRIM NUCLEAR POWER STATION

AMENDMENT TO FACILITY OPERATINGvLICENSE

Amendment No. 78
License No. DPR-35

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Boston Edison Company (the
Ticensee) dated December 28, 1983, as supplemented February 21,
and July 12, 1984, complies with the standards and requirements
of the Atomic Energy Act of 1954, as amended (the Act) and the
Commission's rules and regulations set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application, the
provisions of the Act, and the rules and regulations of the
Commission; ~

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this amendment will not be inimical to the
common defense and security or to the health and safety of the
public; and

E. The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements
have been satisfied,.

2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment,
and paragraph 3.B of Facility Operating License No. DPR-35 is hereby
amended to read as follows:
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B Technical Specifications

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 78 , are hereby incorporated in the Ticense.
The 1icensee shall operate the facility in accordance with the
Technical Specifications.

3. This license amendment is effective as of the date of its issuance.

FOR THE NUCLEAR REGULATORY- COMMISSION

> A-f‘i

- | ’/ PTG SR
Domenic B. Vassallo, Chief
Operating Reactors Branch #2
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: September 4, 1984



ATTACHMENT TO LICENSE AMENDMENT NO. 78

FACILITY OPERATING LICENSE NO. DPR-35

DOCKET NO. 50-293

Replace the following pages of the Appendix "A" Technical Specifications
with the enclosed pages. The revised pages are identified by amendment
number and contain vertical lines indicating the areas of change.

Remove Insert
205B-2 205B-2
205E-4 205E-4
205E-5 205E-5
205E-6 205E-6

206m 206m



A. MCPR Operating Limit from Beginning of Cycle (BOC) to BOC + 6000 MWD/T.

B.

MCPR

TABLE 3.11-1
OPERATING LIMIT MCPR VALUES

8 x 8 P8 x 8R/BP8x8R
For all values of 1 1.36 1.40

Operating Limit from BOC + 6000 MWD/T to End of Cycle.

T - 8x8 ' P8x8R/BP8x8R

T< 0 1.38 1.40
0.0 <1< 0.1 1.39 1.41
0.1 <7< 0.2 1.39 | 1.41
0.2 <1< 0.3 1.40 1.42
0.3 <7< 0.4 1.40 1.42
0.4 <1< 0.5 1.41 1.43
0.5 <1< 0.6 1.41 1.43
0.6 <1< 0.7 1.42 1.44
0.7 <1< 0.8 1.42 1.44
0.8 <1< 0.9 1.43 1.45
0.9 <t < 1,0 1.43 1.45

Amendment No. ,5‘(, }6, 78
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5.0 MAJOR DESIGN FEATURES

5.1

5.2

5.3

5.4

SITE FEATURES

Pilgrim Nuclear Power Station is located on the Western Shore of Cape
Cod Bay in the Town of Plymouth, Plymouth County, Massachusetts. The
site is located at approximately 41°51' north latitude and 70°35"
west longitude on the Manomet Quadrangle, Massachusetts, Plymouth
County 7.5 Minute Series (topographic) map issued by U.S. Geological
Survey. UTM coordinates are 19-46446N-3692E.

The reactor (center line) is located approximately 1800 feet from the
nearest property boundary.

REACTOR

A. The core shall consist of not more than 580 fuel assemblies of
8x8 (63 fuel rods), PBxBR (62 fuel rods), and BPBx8R (62 fuel
rods).

B. The reactor core shall contain 145 cruciform-shaped control

rods. The control material shall be boron carbide powder (B,C)
compacted to approximately 70% of theoretical density.

REACTOR VESSEL

The reactor vessel shall be as described in Table 4.2.2 of the FSAR.
The applicable design codes shall be as described in Table 4.2.1 of
the FSAR.

CONTAINMENT

A. The principal design parameters for the primary containment
shall be as given in Table 5.2.1 of the FSAR. The applicable
design codes shall be as described in Section 12.2.2.8 of the
FSAR.

B. The secondary containment shall be as described in Section 5.3.2
of the FSAR.

C. Penetrations to the primary containment and piping passing
through such penetrations shall be designed in accordance with
standards set forth in Section 5.2.3.4 of the FSAR.

Amendment No. }é: 78 206m



UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 78 TO FACILITY OPERATING LICENSE NO. DPR-35

BOSTON EDISON COMPANY

PILGRIM NUCLEAR POWER STATION

DOCKET NO. 50-293

1.0 INTRODUCTION

By letter from W. D. Harrington to D. B. Vassallo, dated December 28, 1983,
Boston Edison Company submitted the reload report (Ref. 1) and proposed
changes to the Technical Specifications (Ref. 2) for the Pilgrim Station
Cycle 7 reload review. The proposed changes reflect the use of some
barrier-type fuel as fresh fuel for Cycle 7. A revision to the report was
submitted (Ref. 3 and 4) to correct an error in the labeling of one of the
figures. Another revision (Ref. 9) was submitted to change the
identification number on the report.

2.0 EVALUATION

The objective of this review is to confirm that the design of the reload
core has been accomplished using acceptable methods and provides an
acceptable margin of safety from conditions which could lead to fuel damage
during normal and anticipated operational transients.

.

FUEL MECHANICAL DESIGN

The Cycle 7 core consists of 32 non-pressurized 8x8D fuel assemblies and
516 pressurized 8x8DR assemblies of previously-approved design, and 32
barrier-type pressurized 8x8DR assemblies. The barrier-type fuel provides
a zirconjum liner on the inner surface of the Zircaloy-2 cladding and was
designed by General Electric to eliminate cladding failures due to pellet
clad interaction (PCI). The NRC has evaluated General Electric's Barrier
Fuel Amendment to NEDE-24011-P-A-4 (GESTAR-II) and has concluded that there
is reasonable assurance that the use of zirconium liner barrier fuel will
not result in unacceptable hazards to the public (Ref. 5). The barrier fuel
amendment was approved as a generic reference and approved for inclusion in
NEDE-24011-P-A. Therefore, the fuel mechanical design is acceptable.

NUCLEAR DESIGN

The nuclear design and analysis were performed with the methods and
procedures described in Reference 6 which has been approved by the staff
for use in reload applications. The nuclear parameters for Cycle 7 are
within the range of those normally obtained and are acceptable.

- 8409140155 83 e —
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THERMAL HYDRAULIC DESIGN

An objective of the review is to confirm that the thermal-hydraulic design
of the core has been accomplished using acceptable methods, that it
provides an acceptable margin of safety from conditions which could lead to
fuel damage during normal operation and anticipated operational transients,
and that it is not susceptible to theraml-hydraulic instability. The

review included the following areas: (1) safety limit minimum critical
power ratio (MCPR), (2) operating 1imit MCPR, and (3) thermal-hydraulic
stability.

Safety Limit MCPR

The safety 1imit (MCPR) has been imposed to assure that at least 99.9% of
the fuel rods in the core will maintain nucleate boiling and avoid a
transition to film boiling during the most moderate frequency transient
events. As stated in Reference 6, the safety Timit MCPR is 1.07. There
has been no change in the safety 1imit MCPR for Pilgrim from the previous
cycle.

Operating Limit MCPR

Various transients could reduce the MCPR below the intended safety limit

MCPR during Cycle 7 operation. The most limiting operational transients

have been analyzed by the licensee to determine which event could

?otent;ally induce the largest reduction in the initial critical power ratio
4 CPR). .

The A CPR values given in Section 10 of Reference 1 are plant-specific
values calculated by using the approved ODYN methods. The maximum values
of &4 CPRs for the non-pressuized (8x8) and prepressurized (BP8x8R and
P8x8R) fuel for Cycle 7 are 0.30 and 0.32 compared to 0.30 and 0.33 for
Cycle 6. The calculated & CPRs were adjusted to reflect either Option A or
Option B A CPRs by employing the conversion methods described in Reference
8. The MCPR values were determined by adding the adjusted & CPRs to the
safety 1imit MCPR. Section 12 of Reference 1 presents the cycle MCPR
values of both the pressurization and non-pressurization transients. The
maximum cycle MCPR values (Options A and B) in Section 12 are specified as
the operating limits MCPRs for incorporation into the Technical
Specifications. The analyses included core flows throughout the cycle
which are greater than 100% rated. The justification for this increased
core flow was previously submitted (Refs. 7 and 8) and approved by the
staff for Pilgrim. At these increased core flows, the rod withdrawal

error becomes the limiting transient. However, by installing a constant
107% power rod block trip at flows greater than 100% rated, the

dependence of the rod block trip on flow is removed and the effects of this
transient are mitigated. We find that the approved method was used to
determine the operating 1imit MCPRs to avoid violation of the safety limit



MCPR in the event of any anticipated transients. We, therefore, conclude
that these limits are acceptable.

Thermal-Hydraulic Stability

The results of the thermal-hydraulic analysis (Ref. 1) show that the maximum
thermal-hydraulic stability decay ratio is 0.63 for Cycle 7 as compared to
0.59 for Cycle 6. Since the calculated maximum core stability decay ratio
is less than that accepted for some of the operating plants (for example,
Peach Bottom Units 2 and 3 have a decay ratio of 0.98) and since additional
stability margin is assured by Technical Specification restrictions which
prevent operation in the natural circulation mode, we conclude that the
thermal-hydraulic stability results remain acceptable for Cycle 7 operation.

TRANSIENT AND ACCIDENT ANALYSES

Rod Withdrawal Error

The 1jcensee has elected to use the generic bounding analysis described in
Reference 4 for this event. That analysis has been accepted by the staff

and its use is acceptable for Pilgrim. The Rod Block Monitor (RBM) output
is signal clipped at 107% power in order to permit operation at more than

100% rated core flow, as discussed above.

Fuel Loading Error

This event has been analyzed by the methods described in Reference 4, which
have been approved by the staff and are acceptable for Pilgrim. This event
is not limiting for Cycle 7.

TECHNICAL SPECIFICATION CHANGES

The operating 1imit MCPR (OLMCPR) values are being altered to conform to
the results of the safety analysis for Cycle 7. The OLMCPR must be greater
than 1.36 for 8x8 fuel and greater than 1.40 for P8x8R and BP8x8R fuel at
exposures from Beginning of Cycle (BOC) to BOC + 6000 MWD/T. For exposures
from BOC + 6000 MWD/T to End of Cycle (EOC), OLMCPR values are given as a
function of the scram time dependent functiont. The proposed changes also
include references to the barrier-type fuel to be used in Pilgrim Cycle 7.
These changes are in conformance with the Cycle 7 safety analyses which
were performed with approved methods and provide an acceptable margin of
safety from conditions which could lead to fuel damage during normal and
anticipated operational transients. These are, therefore, acceptable
Technical Specification changes (page 205B-2).

The maximum average planar linear heat generation rate (MAPLHGR) versus
planar average exposure curves in Technical Specification Figures 3.11-4,



5, and 6 are being modified to include reference to the barrier-type fuel
that will be used in Pilgrim Cycle 7. The staff has found the use of the
barrier-type fuel acceptable (Ref. 5); therefore, these are acceptable
Technical Specification changes (pages 205E-4, 205E-5, and 205E-6).

The major design features of the reactor are being modified to include
reference to the barrer-type fuel. This change is acceptable for the
reasons stated previously {(page 206m).

3.0 SUMMARY

We conclude that the licensee's analysis of the Cycle 7 reload (Reload 6)
for Pilgrim is acceptable and that the reactor may be reloaded and operated
for Cycle 7 without undue risk to the public health and safety. This
conclusion is based on the following:

1. The fuel mechanical design is the current standard design for GE
reactors and has been previously reviewed and accepted.

2. The nuclear and thermal-hydraulic design analyses have been performed
by previously approved methods and the design parameters are within
the range expected for GE reactors.

3. The results of the cycle specific transients and accident analyses
meet applicable criteria.

4, The proposed Technical Specifications are consistent with the reloaded
core and with the results of the analyses.

4.0 ENVIRONMENTAL CONSIDERATIONS

This amendment involves a change in the installation or use of a facility
component located within the restricted area as defined in 10 CFR Part 20.
The staff has determined that the amendment involves no significant increase
in the amounts, and no significant change in the types, of any effluents
that may be released offsite, and that there is no significant increase in
individual or cumulative occupational radiation exposure. The Commission
has previously issued a proposed finding that this amendment involves no
significant hazards consideration and there has been no public comment on
such finding. Accordingly, this amendment meets the eligibility criteria
for categorical exclusion set forth in 10 CFR 51.22(c)(9§. Pursuant to 10
CFR 51.22(b) no environmental impact statement or environmental assessment
need be prepared in connection with the issuance of this amendment.

5.0 CONCLUSIONS

We have concluded, based on the considerations discussed above, that: (1)
there is reasonable assurance that the health and safety of the public will



not be endangered by operat1on in the proposed manner, and (2) such activ-
ities will be conducted in compliance with the Comm1ss1on s regulations and
the issuance of this amendment will not be inimical to the common defense
and security or to the health and safety of the public.
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