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E.

Technical Specifications

The Technical Specifications contained in Appendices A and B,
as revised through Amznd===* N=o. =r= hereby incorporated
in the license. The licensee shall operate the facility in
accordaace with the Technical Specificatioms.

_Records

Boston Edison shall keep facility operating records in nccord-
ance with the requirements of the Technical Specifications.

Equalizer Valve Restriction

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

(Deleted)

Fire Pr ‘tec.ion

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 Evaluatiom (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 additional information
{dentified 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 submit a report, explaining the cir-
cumstances, together with a revised schedule.

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

Security Plan

The licensee shall maintain in effect and fully implement all
provisions of the Commission-approved physical security plan
including amendments and charges made pursuant to the authority
of 10 CFR 50.54(p). The approved security plan consists of
documents withheld from public disclosure pursuant to 10 CFR
2.790, referred to as Pilgrim Nuclear Power Station Physical
Plan, dated November 7, 1977 with Revision 2 dated May 26,

1978 and Revision 3 dated January 8, 1979.

This license is subject to the following condition for the protection
of the environment: Boston Edison shall continue, for a period of five



1.1 SAFEIY LDMIT

2.1 LIMITING SAFETY SYSTEM SETTTN:

1.1 FUEL CLADDING INTEGRITY

Ad>olicability:

Applies to the interrelated
variables associated wvith fuel
ther=al behavior.

Ot {ective:
To establish limits below which

the integrity of the fuel
cladding 1is preserved.

Scecification:

A. Reactor Pressure > 800 psia and
Core Flow >102 of Rated

The existence of a miniomm
critical power ratio (MCPR) less
than 1.07 sball constitute vio-
laticn of the fuel cladding
dotegrity s fety lixmic, A MCPR
of 1.07 45 hereinafter referred
to as the Safety Limit MCPR.

B. Core Thermal Power Li=it (Reactor
Pressure < 800 psia and/or Lare

Flow £102)

When the reactor pressure is 300
psia o1 core flow is less than or
equal to 10T of rated, the steady
state core thermal power shall pot
exceed 251 of design thermal power.

C. Powver Transient

The safety limic shall be assumed
to be exceeded vhen scram is known
to have been accomplished by a
peans other than the expected
scraz signal unless analyses
demcnstrate that the fuel
cladding integrity safety

limits defined 4in Specifi-
cations 1.1A and 1.1E wvere not
exceeded during the actual
transient.

2.1 FUEL CLADDING INTECRITY

Applicabilicy:

Applies to trip settings of the
{nstrusents and devices whick are
provided to prevent the reactor
systez rafety limics from being
exceeded, :

Obiective:

To define the level of the process
variables at which sutomatic pro-
tective action is initiated to
prevent the fuel cladding integricy
safecy limits from being exceeded.

Specification:

A, Neutron Flux Scram

The liziting safety systez txrip
settings shall be as specified
below:

1. Nuetrom Flux Trip Settings

a8 APRM Flux Scram Tris
Serting (Run Mode)

. When the Mode Switch is
4n the FDN positicn, the
APRY flux scram ITip
setting sball be:
S&£.65W + 55% 2 loop
S£.65W + 51.7% 1 loop

Where:

S = Setting in perceant
of rated thermal
power (1,98 Mwt)

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



1.1 SAFETY LDMIT

2.1 LIMITING SAFETY SYSTEM SETTING

Whenever the reactor i{s in the
cold shutdown condition with
irradiated fuel in the reactoer
vessel, the wvater level shall oot
be less than 12 in. above the top
of the normal active fuel gone.

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

the setting shall be modified as

‘ouw:’i; FRP
S £ (0.65W + 55% ) w 2 Loop

S g (0.65W + 51.7%) [

L MFLPD j

FRP = fractiom of rated thermal
power (1958 MWt)

FRP 1 1l

WLOO0P

Where,

MFLPD = maximm fractionm of limiting
powver density where the
liniting power density is

13.4 Ki/ft for 8x8 and
P8x8R fuel.

The ratio of FRP to MFLPD shall be
set equal to 1.0 unless the actual
operating value is less than tb
design value of 1.0, in vhich case
the actuval cperating value will be
usad,

For oo combination of loop recircula-
tion flowv rate and core thermal power
shall the APRM flux scram trip setring
be allowed to exceed 120X of rated
:bex:ml power.

b. APRM Flux Scram Trip Settisg
(Refuel or Start and Hot Standbv

Mode)

When the reactor mode switch 4s

in the REFUEL or STARTUP positiom,
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
€1207/125 of scale.

APRM Rod Block Trip Setting

The APRM rod block txip setting shall
be:

S8 £ 0.65W + 423 -2 Loos

SRB < 0.65W + 38.7% 1 Loop



1.1 SMTETY LDIMIT

2.3 LIMITING SAFETY SYSTEM SETTING

Where,

SR « Rod block s~tting in percent of
rated therzmal power (1598 MwWt)

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

In the event of op .ating with a
paxiomum fraction limiting power
density (MFLPD) greater than the
fraction of rated power (FRP), the
setting #hall be modified as follows:
s FRP E

SRB £ (0.65 W + 42%) |55 ] 2 Loop

RB £ (0.65 W + 38.72[ FRP ] 1 Loop

MFLPD
Where,

FRP = fraction of rated thermal power
MFLPD= maximuzm fraction of limiting
power density where the limicing
pover density is 13.4 KW/ftr for
8x8 and PRx8R fuel.

The ratio of FRP to MFLPD shall be
set egual tc 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. !
C. Reactor low water level scram
secting shall be> 9 in. on level
instruments.

D. Turbine stop valve closure scram
setting shall be £ 10 perceant
valve closure.

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

F. Condenser low vacuum scram setting
shall be > 23 in. EHg. vacuum.

GC. Main steam isclation scram setting
shall be < 10 percent valve clo-
sure.



-— e ——————————
iRy T
e o
- — —
-
e
——— —
—————————— ——
—
- -
9 > . o5 = S & e =

|

2.
p—— -
e
r‘ 3 oo

8 110° s

T T T o

Al il & i 8 ) Sl

Flow Biased Scram

I
|

NEUTRON FLUX (£ of Deslgn)

fer MFLPD greeter than FRP 2he dntercepts g__—; =
are varied By the ratio FRZ ==
See Specificatisns 2.1.4 a=d 2.1.3 =
Vhez 4z the refuel or startuop/bot steadly =

zodes, the AFPRM scram shall be setT
15% of design pover

et =

il

™y

o

. — - — % YT ot
E 0 =
——=F k0 €0 ac ToC =——=1:i: =
‘Recirculaties Flov (2 2f Design) —

- — -
-

“¥igure 2.1.1

— —
e _APRY Scram and Rod Block Trip Limiting Safety Syste= Settings 1

—

o —— . ——— — -
e —
e —— o S———— —




2.1 BASES:

setzing. The actual power distribution in the core is established

by specified control rod sequences and is monitored continuocusly by
the i{n-core LPRM systex. As wvith the APRM scram trip setting, the
APFM rod block trip setting is adiusted downward if the maxioum
fraction of limiting power density exceeds the fractica of rated
powver,. thus preserving the APRX rod block safety margin. Definition of

‘single loop setpoints is given in Reference 2

. Reactor Water Low Level Scram Trip Setting (LL1)

The set point for low level scraz is above the bottom of the separator
skirt. This level has been used in transient acalyses dealing with
~oolant inventory decrease. The results show that scrac at this level
adequately protects the fuel and the pressure barrier, because MCPR
rezains well above the safety 1imit MCPR in all cases, and systexm
pressure does not reach the safety valve sectings. The scram setting
is approximately 27 in. below the normal operating range sxd is thus
adequate to svoid spurious scrams.

Turbine Stop Valve Closure Scraxm Trip Setting

The turbine stop valve closure scram anticipates the pressure, neutron
£lux and heat flux increase that could result from rapid closure of
the turbine stop valves. With a scra= trip setting of €10 perceat of
valve closure from full opes, the resultant increase in surface heat
flux 4is limited such that MCPR rezains above the safery limit MCPR
even during the worst case transieat 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 comtrol valves due to load rejecticn exceeding the
capabilicy of the bypass valves. The reactor protection system initiates
a scram when fast closure of the control valves is initiated by the
acceleration relay. This setting and the fact that contrcl valve
closure tize 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 MCPR.

Mais Condemser lLov Vacuum Scras Trip Setting

To protect the main condenser against gverpressure, a loss of condenser
vacwuz initiates sutomatic closure of the turbize stop valves and turbine
bypass valves. To anticipate the transieat and automatic scram resulting
fro= the closure of the curbine stop valves, low condenser vacuuz
{pitiates a scram. The low vacuum scraz set peint is selected to initiate
s scraz 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. Linford, R. B., "Analytical Methods of Plant Transient Evaluations for
the General Electric Boiling Water Reactor," NEDO-10802, Feb., 1973.

2. BECo. letter (J. E. Howard) to NRC (T. A. Ippolito) titled "Proposed
Technical Specification Change Concerning Single Loop Operation", dated

November 31, 1980.
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Table 3.1.1

REACTOR PROTECTION SYSTEM (SCRAM) 1NSTRUMENTATION REQUIREMENT

Minm, snumber
Operable Inst.

Modes in Which Function
Must Be Operable

Channels per Trip Trip Function Trip Level Setting efuel (7) |Startup/Hot| Run Action (1)
(1) System Standby
1 Mode Switch in Shutdown x X x A
1 Manual Scram X X X A
M
3 High Flux € 120/125 of full scale X ¥ (5) A
3 Inoperative X X (5) A
APRM
2 High Flux * (14) (15) (17) 7 X Aor B
2 Inoperative X X(9) X Aor B
2 Downscale 22.5 Indicated on Scale (11) (11) x(12) Aor B
2 High Flux (15%) <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 vWater Level in Scram
Discharge Tank <19 Gallons X(2) X ' X A
2 Turbine Condenser Low :
Vacuum 223 In. Hg Vacuum X(3) x(3) X Aor C
2 Main Steam Line High <7X Normal Full Power
Radiation Background X X X Aor C
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(s) X(4) X(4) Aor D
4 Turbine Stop Valve Closure <10X Valve Closure X(4) x(4) X(4) Ao~ D

&4

2
or 7z ( ASW 4 51 7\[.”“ -I " g

MFLPD

AAPRM high flux scram setpoint <(.65W + SS)[ FRP ] Two recire. pump opeyvation

avmn anaratian




%S

Minimum # of
Operable Inatrument
Channelas Per Trip Systems (1)

2

1 (7

1M

3
2 (%)

2 (55 (6)

PNPS
TABLE 3.2.C

INSTRUMENTATION TUAT INITIATES ROD_BLOCKS

Instrument

APRM Upscale (Flow
Blased)

APRM Downscale

Rod Block Monitor
(Flow Blased)

Rod Block Monitor
Downscale

IRM Downacale (3)

IRM Detector not in
- Startup Poeition

IRM Upecale

SRM Detector not in
Startup Position

SRHM Upecale

Trip Level Setting

Rt , FRP ,
Two Loop (0.65W + 42) [hll.l’ﬁ {2)

: ) FRP
One loop (0.65W + 38.7) [Mm.t-n]

2.5 indicated on scale

FRP
Two Loop (0.65W + "‘”[\n'n;n] 2

FRP
8.7 —
One Loop (0.65W + 3 ‘7'[ HILFH]

5/125 of full scale

5/125 of full scale
(8)

s}OOIlIS of full scale

1)

5}03 counts/sec.
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" LIMITING CONDITIONS FOR OPEPATION

3.6.0 Safety and Relief Valves (Cont'd)

pressure shall be below 104 psig
within 24 hours.

E., Jet Pumps

b Whenever the reactor is in the
startup or run modes, all jet
pumps shall be operable. If it is
deterzined 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.

F. Jet Pump Flow Mismatch

Whenever both recirculation pumps
are in operation, pump speeds shall
be maintained within 10X of 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%.

- B8 When only one recirculation pump is
in operation,

a) The idle recirculation pump shall
be electrically disarmed until
such time as it can be restarted
in accerdance with 3.6.A.4 and
3.6.2.1

b) The recirculation controls shall
be placed in the manual mode

Jet Pumps

Whenever there is recirculation fleow
with the reactor irn 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 recirculation loops
have a flow imbalance of 152
or more when the pumps are
operated at the same speed.

5 The indicated value of core
flow rate varies from the
value derivec from loop flow
measurements by more than 10X.

i The diffuser to lower plenuz
differential pressure reading
on an individual jet pump
varies “rom established jet
pump P characteristics by

. more than 10X%.

Jet Pump Flow Mismatch

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



LIMITING CONDITIONS FOR OPERATION

3.6.

13

Jet Pump Flow Mismatch (Cont'd)

Power jevel shall be limited
to 50%

¢)

d) Settings for the roé¢ block
monitor, APRM rod blosk

trip and flow bias scram
shall be modified for one
loop operation in accordance

with Specification 2.1

MAPLHGR limits shall be
reduced as specified in
3.11A.

e)

Structural Integrity

1. The structural integrity of
the prrimary system boundary
shall be maintained at the
level required by the ASME
Boiler and Pressure Vessel
Code, Section XI, "Rules
for Inservice Inspectiqn of
Nuclear Power Plant
Components," 1974

G. Structural Integrity

1. 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
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Siructural Intesrity (Con't)

Edition (ASMT Code, Scction XI). In the interim until the nuclear
system piping inspection evaluation level eritcriz of the ASIT
Beller and Pressure Vessel Code, Scction XI, 1574 Editien, are
completed, the spplicable evaluation level provisions of the ASMD
Beiler and Pressurc Vesscl Code, Scction XI, 1971 Summcr Addenda
shall be used in the Inservice Inspection of nuclcar piping.
Componer.ts of the primary system boundary whose {n-service exazina-
tio reveals the abscnce of flaw Indications not in excecs of the
allowable i{ndicatfon standards of this code are acceptadle for
continued service. Plant operation with components which have
{n-scervice examinztion flav indication(s) i{n excess of the
sllowable indication standards of the Colec shall be subject to
NRC epproval.

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

(L) An analysis and evaluation of the detected flaw
indication(s) shall be submitted to the NRC that
demonstrate that the component structural intcgrity
justifies continued service. The analysis and
evaluaticn shall follow the procedurcs outlined
{n Appendix A, "Evaluation of Flaw Indications,"
of ASYE Code, Section XI.

(1L) Prior to the resumption of service, the NRC shall
review the analysis and evaluation and either
approve rcsumption of plant operation with the
affected componcnts or require that the component
be rcpaired or replaced.

b. For componcnts approved for continued service i{n accordance
with paragraph a, above, reexamination of the arca containing
the flaw {ndication(s) shall be conducted during each scheduled
successive in-service {nspcction. An analysis and evaluation
shall be submitted to the NRC following each in-service
inspection. The analysis and evaluation shall follow the
procedurcs outlined in Appendix A, "Evaluation of Flaw
Indications," of ASME Cocde, Section XI, and shall refecrence
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 evaluation
and either spprove resumption of plunt operation with the
affected componants or require that the component be repaired
or replaced.

¢. Repair or rcplacement of components, including re-examinations,
shall conform with the requirem2nts of the ASME Code, Secticn
XI. In 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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SUBVETLLANCE REQUIFEMENTS

"LDMITING COMDITIONS POR OPITATION

3.11 REACTOR FUEL ASSEMELY

A

Arplicadilicy

The Lisiting Conditions for Operatisn
assccisted with the fuel zods 8pFly
to those parazeters which gonitor the
fuel rod opersting conditions.

O fective

The Objective of the Liziting Condi-
tions for Operation is to sssure the
perforzance of the fuel rods.

lgecif&catioul

Average Planar Linear Beat
Generation Rate (APLHCR)

During power operation witn beth
recirculation pu=ps operating, the
APLEGR for each type of fuel as a
function of average plasar exposure
shall pot exceed the spplicadle
liziting value shown in Figures
3.11-1 through 3.11-5. The top
curves are applicable for core flow
greater than or equal to 90% of

rated core flow. When core flow is
less than 90% cf rated core flow, the
lower curves shall be limiting. For
operation with one recirculation pump,
values from these curves are to be
multiplied by 0.65. 1f 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 within
the prescribed limits. 1f the APLHGR
{s not returned to within the
prescribed limits within two (2) hours,
the reactor shall be brought to the
Cold Shutdown condition within 36
hours. Surveillance and corresponding
action shall continue until reactor
operation is within the prescribed
limits.

6.11 BEACTOF PUEL ASSDOLY

A.

205A

- ppecify

Apglicnti?itz

The gpurveillance Require=esnts
apply te the paraceters whick
the fuel rod operaticg eonli-
tiocns. .

Objective

The Obieztive of the Survell-
lance Reguirezeats is to

the type &nd frequency
of surveillance to be applied
to the fuel rods.

$pecifications

Average Planar Linesr EHeat
Generation Rate gAancaz

The APLEGR for each type ©.
fuel as a function of sverage
planar exposure shall be
deterzined daily during
reactor operation at 2 25%
rated thermal pover.
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3.11A

Average Planat Linsar Beat Ceperation Fate (AFIHCF)

":i\/‘l“.r. ) i ASYHEAEE 1ed 1
U’)u;;r 00 LR it N O\
WUIN ARSI

This specifications assures that the peak cladding tecperature
folloving the postulated design basis lcss-of-coolant mccident
vill pot exceed the 1icit specified 4a the 10 CFE 50, Appeniiz L.

The peak cladding tezperature (PCT) followiczg & postulated
loss-of-coolant sccidest 48 prizarily a function of the sverage
beat generation rate of all the rods of a fuel assexbly at &y
axial locaticn and s ozly depealent, seconiarily om the rod
to rod power distributics within sn assexily. The peak clal
tezperature is calculated assuzicg @ LHCR for the highest
povered rod which s equal to or less than the Aesigs LEIE.
This LESR timee 1,02 4s used iz the heat-wp code alezg with
the exposure dependent stealy state gap conductance and
rod-to-rod local peaking factors. The liziticg value for
APLEGE {3 this LEGR of the highest powvered rod divided by

its local peaking factor.

The calculational procedure used to establish the APLECR limit
for each fuel type 4is based o a loss-of-coolant accident analysis.
The emergency core cocling systec (ECCS) evaluation models which
are e=ployed to determine the effects of the loss of coolant
accident (LOCA) in sccordance with 100 RS0 &ad Appendix K are
discussed iv Reference 1. The wodels are {dentified as LAE,
§CAT, SAFE, REFLOOD, acd CHASTE. The LAME Code calculates the
short terz blowdown response &=d core fiow, wvhich are doput izto
the SCAT code to calculate blowdows heat transfer coefficients.
The SATE code is used tec ceterzine longer terz systes response
and flows from the various ECC systecs. Where appropriate, the
output of SAFE is ured in the REFLOOD code to calculete 14quid
levels. The resulis of these codes are used in the CEASTE coce
to calculate fuel clad texperatures and mpaxizo= average plasar
linear beat generatict rates QAFLEGR) 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 above
procedure and are 4ncluded in Reference 3. The curves in Figures
3.11-1 through 3.11-5 vere gecerated by pultiplying the values in
Reference J by fa~tors given in Reference &4 These multipliers
vere developed assuming mo core spray heat transfer credit in the

LOCA analysis.

General Electric 1s performing analyses for single loop operation of

PNPS-1. Preliminary evaluation of these calculations performed according

to the procudure outlined in NEDO-20566-2 indicates that a multiplier of
0.83 should be applied to the MAPLHGR limits for single loop operation

of the PNPS-1. Further, GE has performed a large aumber of single loop
analyses for similar plants; in no case has a multiplier of less than 0.70
been required., Because PNPS-1 does not have LPCI modification and because
the limiting break is a suction lin. break, the single loop MAPLHGR multiplier
is expected to be significantly better than for most other BWR's. Until the
PNPS-1 calculations can be verified (as required by 10CFR.50 App-. B) t is
proposed that a multiplier of 0.65 be conservatively applied for single loop

operation at the PNPS~1.
205C



