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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR' REGULATION
l

' SUPPORTING AMENDMENT NO. 78 TO FACILITY ~ OPERATING LICENSE N0. DPR-35

BOSTON EDIS0N COMPANY

PILGRIM NUCLEAR POWER STATION :

DOCKET N0. 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 p'roposed 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. Anotherrevision(Ref.9)wassubmittedtochangethe-r

identification number on the report.

f2.0 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 previously4 approved design, and 32
barrier-type pressurized 8x8DR assemblies. The barrier-type fuel provides
a zirconium liner on the-inner surface of the Zircaloy-2 cladding and was

j 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 hcs concluded that there

i 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.
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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 limit MCPR, and (3) thermal-hydraulic
stabili ty.

Safety Limit MCPR

The safety limit (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 limit MCPR is 1.07. There
has been no change in the safety limit 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
potentially induce the largest reduction in the initial critical power ratio
(aCPR). .

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 a 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 a 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 A CPRs to the
safety limit 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
detennine the operating limit MCPRs to avoid violation of the safety limit
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MCPR in the event of any anticipated transients. We, thcrefore, 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.

3ANSIENTANDACCIDENTANALYSES

Rod Withdrawal Error

The licensee 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 limit 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 (B0C) to B0C + 6000 MWD /T. For exposures

3

from B0C + 60r') MWD /T to End of Cycle (E0C), OLMCPR values are given as a jfunction of t a scram time dependent functionr. The proposed changes also j
include references to the barrier-type fuel to be used in Pilgrim Cycle 7. '

These changes are in conformar.ce 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 Ianticipated operational transients. These are, therefore, acceptable |

Technical Specification chr. ages (page 2058-2).

The maximum average planar linear heat generation rate (MAPLHGR) versus
planar average exposure curves in Technical Specification Figures 3.11-4,
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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 des'ign parameters are within
the range expected for GE reactors.4

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 defir.ed 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. 'he 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

.
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not be endangered by operation'in the proposed manner, and (2) such activ-
ities will be conducted in compliance with the Commission'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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