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B. The Technical Specifications contained in Appendices A ¢ . o, as revised
through Amendment No. 48 are hereby incorporated in the license. The
Licensee shall operate the facility in accordance with the Technical
Specifications.

C. Records

Boston Edison shall keep facility operating records in accordance with
tie requirements of the Technical Specifications.

D. Equalizer Valve Restriction

The valves in the equalizer niping between the recirculation loops shall be
closed at all times during reactor operation.

| E. (Deleted)

F. Fire Protection

The licensee may proceed with and is required to complete the modifications
identified in Paragraphs 3.1.1 through 3.1.19 of the NRC's Fire Protection
Safety Evaluation (SE), dated December 21, 1978 for the facility. These
modifications will be completed in accordance with the schedule in Table 3.1.

In addition, the licensee shall submit the acdditional information identifted
in Table 3.2 of this SE in accordance with the schedule contained therein.

In the event these dates for submittal cannot be met, the licensee shall sub-
mit a report, explaining the circumstances, together with a revised schedule.

The licensee is required to implement the administrative controls identified
in Section 6 of the SE. The administrative controls shall be in effect by
December 31, 1978.

G. Physical Protection

The licensee shall fully implement and maintain 1. effect all provisions of
the following Commission approved documents, including ameniments and changes
made pursuant to the authority of 10 CFR 50.54(p):

(1) "Security Plan for the Pilgrim Nuclear Power Station", dated Novmeber 7,
1977 with Revision 2 dated May 26, 1978 and Revision 3 dated Januar. 8,
1979.

(2) "Pilgrim Nuclear Power Station Safeguards Contingency Plan", dated
April 5, 1979 and revised by letters dated December 20, 1979 and April
22, 1980, submitted pursuant to 10 CFR 73.40. The Contingency Plan
shall be fully implemented, in accordance with 10 CFR 73.40(b), within
30 days of the approval by the Commission.

(3) "Pilgrim Nuclear Power Station Guard Training ond Qualification Plan",
Revision 3, dated October 1980 includes pages dated August 18, 1979,
May 28, 1980, and October 1, 1980. This Plan shall be followed in
accordance with 10 CFR 73.55(b)(4), 60 days after approval by the Commis-
slon. All security personnel, as required in the above plans, shall be
qualified within two years of this approval. The licensee may make changes
to this plan without prior Commisslon approval if the changes do not
decrease the safeguards effectiveness of the plan. The licensee shall
maintain records of and submit reports concerning such changes in the



1.1 SAFETY LIMIT

1.1 FUEL CLADDING INTEGRITY

Adplicabilicy:

Applies to *ne interrelated
variables associated with fuel
thermal behavior.

Oblective:

To establish limits “elow which
i{ntegrity of the fuel
, is preserved.

Specification:

A. Reactur Pressure > 800 psia and
Core Flow >10% of Rated

The existence of a minimum critical
power ratio (MCPR) less than 1.07
for two recirculation loop opera-
tion (1.08 for single-loop opera-
tion) shall constitute violation of
the fuel cladding integrity safety
limit. This value of the MCPR is
hereinafter referred to as the
Safety Limit MCPR.

B. Core Thermal Power Limit (Reactor
Pressure £ 800 psia and/or Core

Flow £102)

When the reactor pressure is 800
psia or core flow is less than or
equal to 102 of rated, the steady
state coré thermal power shall not
exceed 25I of design thermal power.

Co Power Transient

The safety limit shall be assumed
to be exceeded when scram is known
to have been accomplished by a
ceans other than the expected
scram signal unless analyses
demonstrate that the fuel
cladding integrity safety

limits define! in Specifi-
cations 1.1A and 1.1B wvere not
exceeded during the actual
transient,

2.1 LIMITING SAFETY SYSTEM SETTING
2.1 FUEL CLADDING INTEGRITY

Applicability:

Applies to trip settings of the
instruments and devices which are
provided to prevent the reactor
system rafety limits from being
exceeded. '

Objective:

To define the level of the :rocess
variables at which automatic pro-
tective action is initiated 2o
prevent the fuel cladding integrity
safety limits from being exceeded.

Specification:

A. Neutron Flux Scram

The limiting safety systea trip
settings shall be as specified
below: X

1. MNuetrcu Flux Trip Settings

a. APRM Flux Scram Trip
Setting (Run Mode)

¢ When the Mode Switch is
in the RDUN position, the
APRM flux scram trip
setting shall be:

S&£.65W + 55% 2 loop

S€.65W + 51.7% 1 loop
Where:

S = Setting in percent
of rated thermal
power (1998 Mwt)

W = Percent of drive
flow to produce
a rated core flow

of 69 M 1b/hr.



1.1 SAFETY LIMIT

2.1 LIMITING SAFETY SYSTEM SETTING |

D. Wrenever the reactor is in the
cold shutdown condition with
irradiated fuel in the reactor
vessel, the water level shall not
be less than 12 in. above the top
of the normal active fuel zone.

In the event of operation with a
maximum fraction of limiting power
density (MFLPD) greater than the
fraction of rated power (FRP),

the setting shall be modified as

follows: o

> $19.00 %333 ) [‘“Fﬁ-rﬁo“’] 2 Loop_

S & (0.65W + 51,77%) __FRP . o
i

Where,

FRP = fraction of rated thermal
power (1998 MWt)

MFLPD = paximum fraction of limiting
power density where the
limiting power density is

13.4 KW/ft for 8x8 and
PB8x8R fuel.

The ratio of FRP to MFLPD shall be
set equal to 1.0 unless the actual
operating value is less than the
design value of 1.0, in which case
the actual operating value will be
used.

For nc combination of loop recircula-
tion flow rate and core thermal power
shall the APRM flux scram trip setting
be allowed to exceed 120X of rated

the al power,

b. APRM Flux Scram Trip Settin
(Refuel or Start and Hot Standby
Mode

When the reactor mode switch is

in the REFUEL or STARTUP position,
the APRM scram shall be set at less
than or equal to 152 of rated power.

c. IRM

The IRM flux scram setting shall be
£120/125 of scale.

APRM Rod Block Trip Setting

The APRM rod block trip setiing shal.
be:

SrB € 0.65W + 422 2 Loop
qRB £ 0.65W + 38.7%2 1 Iinnp



1.1 SAFETY LIMIT

.1 LIMITING SAFETY SYSTEM SETTING

Where,

SRB = Rod block setting in percant of
rated thermal power (1998 MwWt)

W = Percent of drive flow required
to produce a rated core flow of
69M 1b/hr.

In the event of operating with a
paximum fraction limiting power
density (MFLPD) greater than the
fraction of rated power (FRP), the
setting shall be -odiﬁiod as follows:
S ) FRP
qRfs £ (0.65 W + 42%) | 55 ]2_1_002
"RB & (0.65 W + 38.7%[_FRP__J 1 Loop
[.‘IFLPD ]
Where,

FRP = fraction of rated thermal power
MFLPD= maximum fraction of limiting
power density where the limiting
power density is 13.4 KW/ft for
8x8 and P8x8R fuel.

The ratio < FRP to MFLPD shall be
set equal to 1.0 unless the actual
operating value is less than the
design value of 1.0, in which case
the actual operating value will be
used.

. Reactor low watver level scram
setting shall be> 9 in. on level
instruments.

D. Turbine stop valve closure scram
setting shall be < 10 percent
valve closure.

E. Turbine control valve fast closure
setting shall be 2 150 psiy con~-
trol oil pressure at acceleration
relay.

F. Condenser low vacuum scram setting
shall be 2> 23 in. Hg. vacum.

G. Main steam isolation scram s tting
shall be € 10 percent valve clo-
sure.
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1.1

SES:
e

FUEL CLADDING INTEGRITY

A.

Fuel Cladding Integrity Limit at Reactor Pressure 2 800 psia
and Core Flow2 10% of Rated

The fuel cladding intesrity safety limit 1s set such that no fuel
damage is calculated to occur if the 1imit is not violated. Since

the parameters which result in fuel damage are not directly observable
during reactor operation the “hermal and hydraulic conditions resulting
in a departure from nucleate boiling have been used to mark the
beginning of the region where fuel damage could occur. Although it

is recognized that a departure from nucleate boiling would not
necessarily result in damage to BWR fuel rods, the critical power at
which boiling-transition is calculated to occur has been adopted as

a convenient limit. However, the uncertainties in monitoring the

core operating state and in the procedure used to calculate the critical
power result in an uncertainty in the value of the critical power.
Therefore the fuel cladding integrity safety limit is defined as the
critical power ratio in the limiting fuel assembly for which more than
99.9% of the fuel rods in the core are expected to avoid boiling tran-
sition considering the power distribution within the core and all un-

certainties.

The Safety Limit MCPR is generically determined in Reference 1 (page 13)

for two recirculation loop operation. This safety limit MCPR is increased
by 0.01 for single loop operation as discussed in Reference 2 (page 13).

Core Thermal Power Limit (Reactor Pressure <800 psig or Core Flow <10%
of Rated)

Since the pressure drop in the bypass region is e--entii ‘v all elevation
head which is 4.56 psi the core pressure drop at low powrr and all flows
will always be greater than 4.56 psi. Analyses show thac with a flow of
28x103 1bs/hr bundle flow, bundle pressure drop is nearly independent of
bundle power and has a value of 3.5 psi. Thus, the bundle flow with a
4.56 psi driving head will be greater than 28x10° 1bs/hr irrecpsctive of
total core flow and independent of bundle power for the range of bu.dle
powers of concern. Full scale ATLAS test data taken at pressures from

14.7 psia to 800 psia indicate that the fuel assembly critical power at
this flow 1s approximately 3.35 MWt. With the design peaking factors the
3.35 MWt bundle power corresponds to a core thermal power of more than 507.
Therefore a core thermal power limit of 25% for reactor pressures below 800
psia, or core flow less than 10% is conservative.

11
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C.

D.

Power Transicat

Plant safety analyses have shown that the scrams caused by ex~
ceeding any safety setting will assure that the Safety Limit of
Specification 1.1A or 1.1B will oot be exceeded, Scram times
are checked periodically to assure the insertion times are ‘
adequate. The thermal power transient resulting when a scram
is accomplished other than by the expected scram signal (e.g.,
scram from peutron flux following closures of the main turbine
stop valves) does not pecessarily cause fuel damage. However,
for this specification a Safety Limit violation wvill be assumed
vwen a scram is -~ly accomplished by means of a backup feature
c* the plant des. 3n. The coancept of not approaching a Safety
L.=it provided scram signals are operable is supported by the
extensive plant safety analysis.

The computer provided with Pilgrim Unit 1 has a sequence
annunciation program which will indicate the sequence in which
events such as scram, APRM trip initiation, pressure &cram
{nitiation, etc. occur. This program also indicates when the
scram setpoint is cleared. This will provide information on
how long a scram condition exists and thus provide some measure
of the energy added duripg a transient.

Reactor Water lLevel (Shutdown Condizion)

During periods when the reactor is shutdown, consideration must
also ve given to water level requirements due to the effect

of decay heat. If reactor vater level should drop belcw the

top of the active fuel during this time, the ability to cool

the core is reduced., This reductiom in core cooling capability
could lead to elevated cladding temperatures aad clad perforation.
The core can be cooled sufficiently should the water level be
reduced to two-thirds the core height. Establishment cof the safety
14mit at 12 inche. above the top of the fuel provides adequate
gargin. This level will be continuously monitored.

References

Y -

2

"General Electric Boiling Water Reactor Generic Reload Fuel
Application", NEDE-24Ul1-P - A-l, July 1979,

"Pilgrim Nuclear Power Station Single-Loop Operation', NEDO-24268,
June 1980.



BASES: LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL CLADDING INTEGRITY

2.1 FUEL CLADDING INTEGRITY

The abnormal operational transients applicable to operation of the PNPS 1
Unit have been analvzed throughout the spectrum of planned operating con-
ditions up to the thiermal power condition of 1998 MWt. The analyses were
based upon plant operation in accordance with the cperating map given in

Figure 3.7-1 of th: FSAR. In addition, 1998 MWt is the licensed maximum

power level of PNPS 1, and this represents the maximum steady-state power
which shall not knowingly be exceeded.

Transient analyses performed each reload are given in Reference 1 (page 20).
Models and model conservatisms are al-o described in this reference. As
discussed in Reference 2 (page 20), the core wide transient analyses for one
recirulation -ump operation is conservatively bounded by two-loop ~peration
analyses and the flow-dependent rod block and scram setpoint equa:ions are
adjusted for one-pump operation.

Steady-state opneration without furced recirculation will not be permitted,
except during startup testing.



The bases for individual set points are discussed below:

A.

Neutron Flux Scram Trip Settings

APRM

The average power range monitoring (APRM) system, which is calibrated
using heat balance data taken during steady-state conditions, reads
in percent of design power (1998 MWt). Because fission chambers
provide the basic input signals, the APRM system responds .rectly

to average neutron flux. During transients, the instantaneous rate
of heat transfer from the fuel (reactor thermal power) is less than
the instantaneous neutron flux due to the time constant of the fuel.
Therefore, during abnormal operational transients, the thermal power
of the fuel will be less than that indicated by the neutron flux at
the scram setting. Analyses demonstrated that with a 120 percent
scram trip setting, none of the abnormal operational transients
analyzed violate rhe fuel safety limit and there is a substantial
margin from fuel damage. Therefore, the use of flow referenced scram
trip provides even additional margin.

The flow biased s-ram ploited on Figure 2.1.1 is based on recirculation
loop flow. Figure 2.1.3, which shows the flow biased scram as a
function of core flow, has also been included.

An increase in the APRM scram setting would decrease the margin
present before the fuel cladding intogrity safety limit is reached.
The APRM scram setting was determined by an analysis of margins
required to provide a reasonable range for maneuvering during
operation. Reducing this operating margin would increase the
frequency of spurious scrams, which have an adverse effect on
reactor safety because of the resulting thermal stresses. Thus,
the APRM setting was selected because it provides adequate margin
for the fuel cladding integrity safety limit yet allows cperating
margin that reduces the possibility of unnecessary scrams.

15



2.1 BASES:

D.

setting. The actual power distribucion in the core is established

by specified control rod sequences and is monitored continuously by
the in-core LPRM system. As with the APRM scram trip setting, the
APRM rod block trip setting is adjusted downward if the maximum
fraction of limiting power density exceeds the fraction of rated
power, thus preserving the APRM rod block safety margin. Definition of
single loop setpoints is given in Reference 3 (page 20).

Reactor Water Low Level Scram Trip Setting (LL1)

The set point for low level scram is above the bottom of the separator
skirt. This level has been used in transient analyses dealing with
coolant inventory decrease. The results show that scram at this level
adequately protects the fuel and the pressure barrier, because MCPR
remains well above the safety limit MCPR in all cases, and system
pressure does pot reach the safety valve sattings. The scram setting
is approximately 25 in. below the pormal operating range and is thus
adequate to avoid spurious scrams.

Turbine Stop Valve Closure Scram Trip Setting

The turbine stop valve closure scram anticipates the pressure, neutron
flux and heat flux increase that could result from rapid closure of
the turbine stop valves. With a scram ti1‘p setting of € 10 percent of
valve closure from full open, the resultant increase in surface heat
flux is limited such that MCPR remains above the safety limit MCPR
even during the worst case transient that assumes the turbine

bypass is closed.

Turbine Control Valve Fast Closure Scram Trip Setting

The turbine control valve fast closure scram anticipates the pressure,
peutron flux, and heat flux increase that could result from fast closure
of the turbine control valves due to load rejection exceeding the
capability of the bypass valves. The reactor protection system initiates
a scram when fast closure of the control valves is initiated by the
acceleration rel y. This setting and the fact that control valve
closure time is approximately twice as long as that for the stop

valves means that resulting transients, wvhile similar, are less severe
than for stop valve closure. MCPR remains above the safety limit MCPE.

Main Condenser Low Vacuum Scram Trip Sett'ng

To protect the main condenser against overpressure, a loss of condenser
vacuum initiates autcmatic closure of the turbine stop valves and turbine
bypass valves. To anticipate the transient and automatic scram resulting

" from the closure of the turbine stop valves, low condenser vacuum

{nitiates a sc am. The low vacuum scram set point is selected to initiate
a scram before the closure of the turbine stop valves is initiated.

18



2.1 BASES:

Transient and accident analyses demonstrate that these conditions result
in adequate safety margins for the fuel.

References

1. "Supplemental Reload Licensing Submittal for Pilgrim Nuclear Power Station,
Reload 4", NEDO-24224.

2. Final Safety Analysis Report for Pilgrim Nuclear Power Statfon Unit #1.

3. Attachment A, "™Modified Rod Block Equation" to BECo letter (J. E. Howard)
to NRC (T. A. Ippolito) dated May 12, 198l.

20
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Figure 2.1.3 above represents the APRM two loop flow blas seram with
neutron flux plotted against core coolant flow rate inste nl of recirculation
loop flow as qhuwn in xi sure 2.1.1.
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Minm. number Modes in Which Function |
Operable Inst. Must Be Operable !
Channels per Trip Trip Function Trip Level Setting fuel (7) |Startup/Hot] Run | Action (1)
(1) System Standby
1 Mode Switch in Shutdown X X B A
1 Manual Scram X X X A
IRM
3 High Flux < 120/125 of full scale X X (5) »
3 Inoperative X X (5) *
APRM
2 High Flux * (14) “15) (17) (17) X AorB
2 Inoperative X X(9) X Aor B
2 Downscale 22.5 Indicated on Scale (11) (11) X(12) Acr3
2 High Flux (15X) <15% of Design Power X X (16) Aor B
2 High Reactor Pressure <1085 psig X(10) X X A
2 High Drywell Pressure <2.5 psig X(8) X(8) X A
2 Reactor Low Water Level 29 In. Indicated Level X X X A
2 High Water Level in Scram
Discharge Tank <39 Gallons X(2" X ' X A
2 Turbine Condenser Low '
Vacuum 223 In. Hg Vacuum X(3) X(3) X Aor (
2 Main Steam Line High €7X Normal Full Power
Radiation Background X X X AorC
4 Main Steam Line Isolation
Valve Closure < 10X Valve Closure X(3) (6) X(3) (6)| X(6) Aor C
2 Turb. Cont., Valve Fast 2150 psig Control 01l
Closure Pressure at Acceleration
Relay X(4) X(4) X(4) Aor D
4 Turbine Stop Valve Closure X(4) X(4) X(4) AorbD

<10X Valve Closure

*APRM high flux scram setpoint <(.65W + SS)[ FRP ] Two recirc. pump operation

MFLPD

or £ (.65W + 51.7) Hgigbl One recirc. pump operation
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PNPS
TABLE 3.2.C
INSTRUMENTATION THAT INITIATES ROD BLOCKS

Minimum # of
Operable Instrument

Channels Per Trip Systems (1) Instrument Trip Level Setti
2 APRM Upscale (Flow Two Loop (0.65W + 42) EFﬁﬁ]ﬁ;} (2)
RBiased)
One Loop (0.65W + 38. 7){—,0,—-1)7)'3
2 APRM Downscale 2.5 indicated on scale
FRP
1 (7) Rod Block Monitor Loop (0.65W + 42)[};;i§5{1
(Flow Biased)
One Loop (0.65W + 38. 7)[ A
1 (7) Rod Block Monitor $/125 of full escale
Downscale
3 IRM Downscale (3) 5/125 of full scale
3 IRM Detector not in (8)
. Startup Pouition
3 IRM Upscale <108/125 of full scale

2 (5) SRM Detector not in (4)
Startup Position

2 (5) (6) SRM Upscale < l!)s counts/sec.




" LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENT

l.

ro
.

3.6.0

pressure shall be below 104 psig
within 24 hours.

Jet Pumps

Whenever the reactor i{s in the
startup or run modes, all jet
pumps shall be operable. If it is
determined that a jet pump is
inoperable, an orderly shutdown
shall be initiated and the reactor
shall be in a Cold Shutdown Condi-
tion within 24 hours.

Jet Pump Flow Mismatch

Whenever both recirculation pumps
are in operation, pump speeds shall
be maintained within 102 cf each
other when power level is greater
than 80X and within 152 of each
other when power level is less

than or equal to 80%.

Single loop reactor operation is rot
permitted for greater than 24 hours
unless the following designated ad-
justments are made for APRM rod
block and scram setpoints (Tech,
Spec., 2.1.A and B) RBM setpoint
(Table 3.2.C), ¥ "R fuel cladding
integrity safe nit and operating
limits (Tech . 1.1.A and 3.11.C,
respectively), and MAPLHGR (Tech
Spec. 3.11.A).

Safety and Relief Valves (Cont'd)

Jet Pumps

Whenever there is recirculation flow
with the reactor in the startup or
run modes, jet pump operability shall
be checked daily by verifying that
the following conditions do not oc~-
cur simultaneously:

1. The two recirculatios loops
have a flow imbalance of 15%
or more when the pumps are
ope.ated at the same speed.

- The indicated value of core
flow rate varies from the
value derived from loop flow
measurements by more than 10%.

3. The difiuser to lower plenum
differential pressure reading
on an individual jet pump
varies from established jet
pump P characteristics by
more than 10%.

Jet Pump Flow Mismatch

Recirculation pump speeds shall be
checked and logged at least once
per day.

127



LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENT i

G. Structural Integrity

1.

The structural integrity of
the primary system boundary
shall be maintained at the
level required by the ASME
Boiler and Pressure Vessel
Code, Section XI, "Rules
for Inservice Inspection of
Nuc lear Power Plant
Components," 1974

G. Structural Integrity

i. The nondestructive inspections
listed in Table 4.6.1 shall be
performed as specified. The
results obtained from compliance
with this specification will be
evaluated after 5 years and the
conclusions of this evaluation
will be reviewed with AEC.

127A



3.5.¢6

Structural i egrity (Con't)

Edition (ASME Code, Section XI). In the interim until the nuclear
system piping inspection evaluatlon level criteria of the ASME
Boiler and Pressurc Vessel Code, Section XI, 1974 Edition, are
completed, the applicable evaluation level provisions of the ASME
Boiler and Pressurc Vesscl Code, Section XI, 1971 Swmmer Addenda
shall be used in the Inservice Inspection of nuclear piping.
Components of the primary system boundary whose in-service cxamina-
tion reveals the abscnce of flaw indications not in excecs of the
allowable indication standards of this code are acceptable for
continued service. Plant operation with components which have
in-service examination flaw indication(s) in excnss of the
allowa®le indication standards of the Code shall be subject to

NRC approval.

a. Components whose in-service examination reveals flaw
indication(s) in excess of the allowable indication
standards of the ASME Code, Section XI, are unaccep-
table for continued service unless the following
requircments are met:

(1) An analysis and evalu *ion of the detected flaw
indication(s) shall b_ submitted to the NRC that
demonstrace that the component structural integrity
justifies continued service. The analysis and
evaluation shall follow the procedurcs outlined
in Appendix A, "Evaluation of Flaw Indications,"
of ASME Code, Section XI.

(11) Prior to the resumption of service, the NRC shall
review the analysis and cvaluation and <ither
approve rcsumption of plant operation with the
affected componcnts or require that the component
be rcpaired or replaced.

b. For components approved for continued service in accordance
with paragraph a, above, reexamination of the arca containing

the flaw indication(s) shall be conducted during each scheduled

successive in-service inspection. An analysis and evaluation
shall be submitted to the NRC following each in-service
inspection. The analysis and evaluation shall follow the
procedur~s outlined in Appendix A, "Evaluation of Flaw
Indications," of ASME Code, Section XI, and shall reference
prior analyscs submitted to the NRC to the extent applicable.
Prior to resumption of scrvice following cach in-service
inspection, the NRC shall review the analysis and cvaluation
and either approve resumption of plunt operation with the
affected components or require that the component be repaired
or replaced.

¢. Repair or replacement of components, including re-exam{aations,

shall conform with the recquirements of the ASME Code, Section
XI. 1In the case of repairs, flaws shall be either removed
or repaired to the extent nccessary to meet the allowable
indication standards specified in ASME Code, Section XI.
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3.11 REACTOR FUEL ASSEMBLY

Applicadilit

The Liaiting Conditions for Operation
associated with the fuel rods apply
to those peraneters vhich monitor the
fuel rod operating conditions.

Objective

The Obiective of the Limiting Condi-
tions for Operation is to assure the
performance of the fuel rods.

Sgcctficutions
Average Planar Linear Beat
Gener.tion Rate (APLHGR)

During power operation with both
recirculation pumps operating, the
APLHGR for each type of fuel as a
function of sverage planar exposure
shall not exceed the applicadble
limiting value shown in Figures
3.11-1 through 3.11-5. The top
curves are applicable for core flow
greater than or equal to 90X of
rated core flow. When core flow 1is
less than 50% of rated core flow, the

lower curves shall be limiting. For
greater than 24 hour operation with one
recirculation pump, values from these
curves are to be multiplied by 0.84

for 8x8 and 8x8R fuel. If at any time
during operation it is determined by
normal surveillance that the limiting
value for APLHGR is being exceeded,
action shall be initiated within

15 minutes to restore operation to withe
in the prescribed limits, If the
APLHGR is not returned within two (2)

hours, the reactor shall be brought to
the Cold Shutdown condition within 36
hours, Surveillance and correspond-
ing action shall continue until re-
actor operation is within the pre-
scribed limits.

205 A

A.

1REMENTS

4,11 REACTOR FUEL ASSEMBLY

1icabils

The surveillsice Requirements
apply to the paranmeters wvhich

the fuel rod operating condi-
t‘m . o

Objective

The Objective of the Surveil-
lence Requirements is to

- specify the type and frequency

of surveillance to be applied
to the fuel rods.

Sgccifxcations

Average Planar Linear Heat
Generatiom Rate -

The APLEGR for each type of
fuel as a function of average
planar exposure shall be
determined daily during

reactor operation at > 253
rated thermal power.



LIMITING CONDITIONS FOR OPERATION

Cc.

Minimum Critical Power Ratio (MCPR)

During power operation MCPR for two
recirculation loop operation shall
be » 1.35 for 8x8 and P8x8R fuel. If
at any time during operation it is
determined by normal surveillance
that the limiting value for MCPR is
being exceeded, action shall be
initiated within 15 minutes to re-
store operation to within the
prescribed limits. If the steady
state MCPR 1is not returned to with-
in the prescribed limits wil“in

two (2) hours, the reactor shall be
brought to tae Cold Shutdown condition
within 36 hours. Surveillance and
corresponding action shall cootinue
until reactor operation is witain
the prescribed limits.

For core flows other than rated the
MCPR shall be 2 1.35 for 8x8 and
P8x8R fuel times Ky, where K¢ is as
shown in Figure .11-8.

As an altermative _ethod providing
equivalent therral-hydraulic protec-
tion at core flcws other than rated,
the calculated MCPR may be divided
by K¢, where K¢ is 3s shown in
Figure 3.11-8.

For one recirculatior loop operation,
of greater than 24 hours, *tne MCPR
limits at rated flow are (.01 higher
than .Y comparable two-"oop values.
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c.

 SURVEILLANCE REQUIREMENTS

itical Powe i

MCPR shall be determined daily
during reactor power operation at
> 252 rated thermal power and
following any change in power
level or distributiom that would
cause operation with a2 limiting
control rod patterm as described
;.a :hcsbam for “pecification
.3“. .



BASES

3.11A Average Planar Linear Heat Ceneration Rate (APLRGR)

This specifications assures that the peak cladding temperature
following the postulated design basis loss-of-coolant accident
will not exceed the limit specified 1a the 10 CFR 50, Appendix K.

The peak cladding temperature (PCT) following a postulated
loss-of-coolant acc’dent is primarily a function of the average
heat generation rate of all the rods of a fuel assembly at any
axial location and is only dependent, secondarily on the rod
te rod power distribution within an sssembly. The peak clad
temperature is calculated assuzing & LHGR for the highest
powvered rod which 1s equal to or less than the design LHGR.
This LHCR times 1.02 is used in the beat-up code along with
the exposure dependent steady state gap conductance and
rod-to-rod local peaking factors. The limiting value for
APLHGR is this LEGR of the highest povered rod divided by

its local peaking factor.

The calculational procedure usec to establish the APLHGR limit
for each fuel type is based on a loss-of-coolant accident analysis.
The emergency core cocling systex (ECCS) evaluation models vhich
are employed to determine the effects of the loss of coolant
accident (LOCA) in accordance wvith 10CFRS0 and Appendix K are
discussed in Reference 1. The models are identified as LAME,
SCAT, SAFE, REF.00D, and CHASTE. ‘The LAMB Code calculates the
short terz blowdown response aod core flow, which are input into
the SCAT code to calculate blowdown heat transfer coefficients.
The SAFE code is used to deterzine longer term system response
and flows from the various ECC systems. Where appropriate, the
output of SAFE is used in the REFLOOD code to calculate liquid
levels. Tne results of these codes are used in the CHASTE code
to calculate fuel clad temperatures and maximum average planar
linear heat generation rates (MAPLEGR) for each fuel type.

The significant plant input parameters are given in Reference 2.
MAPLHGR's for the present fuel types were calculated by the abo’e
procedure and are included in peference 3. The curves in Figures
3.11-1 through 3.11-5 were generated by pultiplying the values in
Reference 3 by factors given in Reference 4% These multipliers
vere developed assuming mno core svoray heat transfer credit in the

LOCA analysis.

Reduction factors for one recirculation loop operation were derived
in Reference 5.
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REFERENCES

General Electric BWR Generic Reload Fuel Application, NEDE-24011-P.

Loss of Coolant Accident Analysis Peport for Pilgrim Nuclear Power
Station, NEDO-21696, August 1977.

"Supplemental Reload Licensing Submittal for Pilgrim Nuclear Power
Station Unit 1 Reload 4", NEDC-24224, November 1979.

"Supplement 1 to Supplemental Reload Licensing Submittal for Pilgrim
Nuciear Power Station Unit 1 Reload 4" NEDO-24224-1 March 1980.

"Pilgrim Nuclear Power Station Single Loop Operation', NEDO 24268,
June 1980.
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BASES:
3.11C MINDMUM CRITICAL POWER RATIO (MCPR

Operating Limit MCPR

For any abnormal operating transieat soalysis evaluation with

the initial condition of the reactor being at the steady state
operating limic, it 1s required that the resulting MCPR does not
decrease belov the Safety Limit MCPR at any time during the
tracsient assuning instrument trip setting given in Specificacion
2.1. The required operating limit MCPR at steady state conditions
1o Specification 3.11.C was chosen conservatively at & value higher
than MTPR's ol past snalysis vith the objective of establishing an
operating limit MCPR vhich is fucl type and cycle independant.

The difference between the specified Operating Limit MCFR in
Specification 3.11C and the Safety Limit MCPR in Specification
1.1A defines the largest reduction in critical powver ratio (CPR)
permitted during any anticipated aboormal operating transient.
To ensure that this reduction is not exceeded, the most limiting
traneients are analized for each reload and fuel type (8x8 and
P8x8R) t :termine that transient vhich yields the largest value
of A CPR. This value, vhen added to the Safety Limit MCPR must
be less than the minimum operating limit MCPR's of Specification
3.11.C. The result of this evaluation is documented in the
"Supplemental Reload Licensing Submittal™ for the curreat reload.

Models used in the transient analvses are discussed in Reference 1
(page 205D).
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MCPR LIMITS FOR CORE FLOWS OTHER THAN RATED

The purpose of the K¢ factor is to define operating limits
at other than rated flow conditions. AL less than 100% flow
the required MCPR is the product of the operating limit MCPR
and the K¢ factor. Specifically, the K¢ factor provides

the required thermal margin to protect »gainst a flow io-
crease transient. The most limiting transieat initiated from
less than rated flow conditions is the recirculation pump
speed up caused by & motor-generator gpeed control failure.

For operation in the automatic flow control mode, the ‘t factors
assure that the operating limit MCPR given in Specificationm 3.c
vill not be violated should the most 1imiting transient occur at
less than rated flow. In the manual flow control mode, the :5
factors assure that the Safety Liamit MCPR will not be viclat

for the same postulated transient event.

The li factor curves shown in Pigure 3. 11-8“) were developed
generically which are applicable to all BWR/2, BWR/3, and BWR/4
resctors. The K¢ factors were derived using the flow contrul
line corresponding to rated thermal power at rated core flow as
described in Reference 1 (page 206D).
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' The factors shown in Figure 3. 11-8(?) gre conservative for the
Pilg Unit 1 operation because the operating limit MCFR
given in Specification 3.11C is greater than the original 1.20
operating limit MCPR used for the generic derivatiom of K¢,

+.11.C MINIMUM CRITICAL POWER RATIO (MCPR) - SURVEILLANCE REQUIREMENT

At core thermal power levels less than or equal to 25, the
reactor will be operating at minimum recirculation pump speed
and the moderator void content will be very small, For all
designated control rod patterns vhich may be employed at this
point, operating plant experience indicated that the resulting
MCPR value is in excess of requirements by a considerable
margin., With this lov void conteat, anv inadvertent cocre flow
increase would only place operation in a more conservative mode
relative to MCPR. During initial start-up testing of the plant,
a MCPR evaluation will be made at 251 thermal power lavel witn
minimum recirculation pump speed. The MCPR margin will thus
be demonstrated such that future MCPR evaluation below this
pover level will be shcwu to be unnecessary. The daily re-
quirement for calculating MCPR above 252 rated thermal powver is
suffic.ent since power distribution shifts are very slov when
there have nmot been cignificant power or control rod changes.
The requirement for calculating MCPFR vhen a limiting control
rod pattern is approached emsures that MCPR will be known
following a change in power or power shape (regardless of
magnitude) that could plice cperation at & thermal limit,
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1. General Electric BWR Generic Reload Fuel Applicationm, NEDE-24011-P.

2. Letter from J. E. Howard, Boston Edison Company to D L. Ziemana
USNRC, dated October 31, 1975.
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NEDO-24268

1. INTRODUCTION AND SUMMARY

The current technical specifications for Pilgrim Nuclear Power Station do not
allow plant operation beyond a relatively short period of time if an idle
recirculation loop cannot be returned to service. Pilgrim Nuclear Power Sta-
tion (Facility Operating License 3.E) shall not be operated for a period in

excess of 24 hours with one recirculation loop out of service.

The capability of operating at reduced power with a single recirculation loop
is highly desirable, from a plant availability/outage planning standpoinc, in
the event maintenance of a recirculation pump or other component renders one
loop inoperative. To justify single-loop operation, the safety analyses docu-
mented in the Final Safety Evaluation Reports and Reference 1 were reviewed

for one-pump operation. Increased uncertainties in the core total flow and

TIP readings resulted in an 0.01 incremental increase in the MCPR fuel cladding
integ-ity safety limit during single-loop operation. This 0.01 increase is
reflected in the MCPR operating limit. No other increase in this limit is
required as core-wide transients are bounded by the rated power/flow analyses
pertormed for each cycle, and the recirculation flow-rate dependent rod block
and scram setpoint equations given in the technical spectfications are adjusted
for one-pump operation. The least stable power/flow cond tion, achieved by

tripping both recirculation pumps, is not affected by one-pump operation.

buring single-loop operation, the flow control should be in master manual,
since control oscillations might occur in the recirculation flow control

system under automatic flow control conditions.

The derived MAPLHGR reduction factor 1s 0.86 for the 8x8 and 8x8R fuel types.

[he analyses were performed assuming the equalizer valve was closed. The dis-
charge valve in the idle recirculation loop is normally closed, but if its
closure is prevented, the suction valve in the loop should be closed to prevent

the partial loss of Low Pressure Coolant Injection (LPCI) flow throngh the

recirculation pump into the downcomer degrading the intended LPCI performance.
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