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This is an addition to the DEFINITIONS:

AVERAGE BUNDLE EXPOSURE

The AVERAGE BUNDLE EXPOSURE is equal to the sum of the axially
averaged exposure of all the fuel rods in the specified bundle
divided by the number of fuel rods in the bundle.
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ZNSERT A:
shall be that power in the assembly which is calculated by application
of the XN-3 correlation to cause some point in the assembly to experience
boiling transition divider! by the actual assembly operating power.

OE."IH~rOHS

CORE ALT"RATION

1.7 CORE ALTERATIOH shall be the addition, removal, relccatian or movement of
fuel, sources, incare instruments or reac ivity controls within the reactor
pressure vessel with the vessel head removed and fuel in the vessel. Sus-
pensian of CORE ALTERATIONS shall nat preclude completion of the movement
of a component to a safe canser sative pasitian.

CRITICAL HNER RAir.0 ge,e'inM.~4, ~: ~e-
1.8 The CR~rCAL POWER RATIO (CPR)p,

OOSE EQUIVALENT I-Ul
1.9 OOSE EgUIVAL".%'-U'hall be that canes ion af I-Ul, micracuries per

gram, wnich alone wauId produce the s,roid dose as the quantity and
isatapic mixture of I-UL, I-UZ, I-U+ U4, and I-US acwlly present.
The thyroid dose canversian factors use~or this calcula ion shall be
Dose listed in Table III of TID-L~, "Calculatian of Oismce Facars.
fcr Parer and Test Re;:~ar Si:as." ~

E-AVERAGE QIS INTEGRATION =. IERGY

L.'0 Z shall be the averaae, weig in prapcrticn ta:he cancen.ration of
each radionuclide in the - r coolant at the time cf sama!ing, af the
sum of the average beta amma energies per disintegraticn, in MeY,for isotopes, with half- s greater han La minutes, making up at least
9~ cf the otal ncn-i~e ac.ivity in the caolant.

BIERGEHCY CORE COOLING ST Mr ECCS RESPONSE TINE

1. 11 The BlERGEHCY CORE COOLING SYSTEM (ECCS) RESPONSE TIME shall be that time
interval fram when the monitored parameter exceeds its ECCS ac uatian set"
point at the channel sensor unti I the ECCS equipment 'is capab ie of performingits safety func ian, i. e., the valves travel ta their required posi icns,
pump discharge pr essures r ach their required values, etc. Times shall
include diesel generatar starting and sequence loading delays where
applicable. The response time may be measured by any series of sequential,
cverlaaping cr -otal steps such that the entire r esponse ime is measured.

=NO-QF-CYC'ECIRCJLATIOH POMP TRIP SYSTEM@. RESPONSE TIME
'.U The EHOKF-CYC'»" RE"IRCiJLATION PUMP TRIP SYSi~c. RESPONSE TINE shaH be

that time interval ta energization of the recirculation pump ci —.ui
Lreaker trip caii from when the mani ored parameter exceeds its trip
setpoint at the channel sensor. of he associated:
a. Turaine thrat !e valves channel sensor ccntac opening, and
b. Turbine covernor valves initiaticn af valve as- closure.
The rospcnse time may be measured by any series cf sequential, overlappir,g
or total s:eps such hat the entire respanse =ime is measured.

'WASHINGTON NUC~R - UNIT Z
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2.0 SAFEi( LIMITS and LIMITING SAFETY SY~i Sc~INGS

BASES

INTRODUCTION

The fuel cladding, reactor pressure vessel and primary system piping are
the principal barriers to the release of radioac ive materials to the environs.
Safety Limits are established eo protect the integrity of these barriers during
normal plant operations and anticipated transients. The fuel cladding integrity
Safety Limit is set such that no fuel damage is calculated to occur if the limit
is not violated. Because fuel damage is not directly observable, a s an-back
approach is used to establish a Safety Limit such that the MC?R is not less
than 1.06 for two recirculation loop operation and 1.07 for single recircula"

son oop operation.g NCPR greater than L.06 for two recirculation loop opera-
tion and 1.07 for single recirculation loop operation represents a conservative
margin relative to the cooditions required to maintain fuel cladding integrity.
The fuel cladding is on the 'physical barriers which separate the radioactive
materials from the enviro The integrity of this cladding barrier is related
to its i elative freedom f rforations or cracking. Although some corrosion
or use . elated cracking may during the life of the cladding, fission
product m'gration from this s is incrementally cumulative and continuously
measurabla. Fuel cladding per ions, however, can i esult from thermal
stresses ~hich occur from reacto pgration significantly above design condi-
tions and the Limiting Safety Sys + ettings. While fission product migration
from cladding perforation is just a surable as that from use related
cracking, the thermally caused cladd perforations signal a threshold beyond
which st'l greater thermal stresses may cause gross rather than incremental
cladding deterioration. Therefore, the f cladding integrity Safety Limit is
defined with a margin to the conditions w would produce onset of transition
boiling, MCPR of 1.0. These conditions re nt a significant departur from
the condition intended by design for planned ~ration. Q~~ ~<M~g g; 0+>CQQ
2.1 SAF~i / LIMITS

Z.l. 1 THERMAL POWER. Low Pressure or Low Flow

Therefore, the fuel cladding integrity Safety Limit is established by
other means. This is done by establishing a limiting condition on core THERMAL
POWER with the following basis. Since the pressure drop in the bypass region
is essentially all elevation head, the core pressure droa at low power and
flows will Iwa s b reater than 4. 5 psi. Analyses show hat ~1 th a bundle
flow of 28 x 10'bsl bundle pressure drop is nearly independent of bundle
power and has a value of 3. 5 psi. Thus, the bundle flow with a 4. 5 psi driving
head will be greater than 28 x Ms Ibslh. Full scale ATLAS test data taken
at pressures from 14.7 psia to 800 psia indicate that the uel assembly critica'I
power at this flow is approximately 3.35 MWt. With'he design peaking factors,
this corresponds to a THERMAL POWER of more than O.~ of RATED THERMAL POWER.
Thus, a THERMAL POWER limit o 2~~ of RATED THERMAL POWFR for reac:or pressure
below %% psig is conservative.

585

WASHINGiON NUCLEAR - UNIT 2 8 2-1
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~ INSERT A to page B 2-1:

The MCPR fuel cladding integrity safety limit assures that during
normal operation and during anticipated operational occurrences,
at least 99.9 percent of the fuel rods in the core do not experience
transition boiling (Reference XN-NF-524 (A), Rev. 1).

INSERT B to page B 2-1:

For certain conditions of pressure and flow, the XN-3 correlation
is not valid for all critical power calculations. The XN-3
correlation is not valid for bundle mass velocities less than
.25 x 10 1bs/hr-ft or pressures less than 585 psig.



~ SAFETY LIMITS

BASES

2;1.2 THERMAL POWER Hioh Pressure and Hi h Flow

n

t

Vl

The fuel cladding integrity Safety Limit is set such that no fuel damage
is calculated to occur if the limit is not violated. Since the parameters
which result in fuel damage are not directly observable during reactor opera-
tion, the thermal and hydraulic conditions resulting in a departure from
nucleate boiling have been used to mark the beginning of the r gian 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 opera'ting
state and in the procedures used to calculate t~critical power result in an
uncertainty in the value of the critical power~ erefore, the fuel cladding
integrity Safety Limit is defined's the CPR &he limiting fuel assembly for
which more than 99. 9" of the fuel rods in t re are expected to avoid boiling
transition considering the power distributio ithin the core and all
uncertainties. S.xenon Qae.lt'.Lr fctt:tC.3L ~ococ<> i i

(Fcr bc'h.tn9 ssatar reaaIcrh
'heSafety Limit MCPR is determi sing the>

, which is a s stical model that combines all of the
uncertainties in operating paramet nd the procedures used to calculate
critical ower. The probability We occurrence of boiling transition is
determined using th~

The<0$ lk lation is valid over the range of conditions
used in the tests of th4 da~ ed to develop the correlation.

Xn-P ~
The required input to the statistical model are the uncertainties listed

in Bases Table 82.1.2-1 and the nominal values of the core parameters listed
in Bases Table 82.1..2-2.

x~nf Qq(h)p v~
)

The bases for the uncertainties in the core parameters are given in<xn-3
NlhassNlsasl and be basis icr the uncertainty in the cent ccrre'laticn is

F.
764 assembly core in which the rod pattern was arbitrarily chosen to produce
a skewed power distribution having the greatest number of assemblies at, the
highes power levels. The worst distribution during any fuel cycle would not
be as severe as the distribution used in the analysis.

bet'nse~t h:
e~beh

a.

WASHINGTON NUCLEAR UNii 2 B 2-2
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0 INSERT A: to page B 2-2:

a. Exxon Nuclear Critical Power Methodology for Boiling Water
Reactors, XN-NF-524(A), Rev. 1.

b. Exxon Nuclear Company XN-3 Critical Power Correlation,
XN-NF-512(A), Rev. 1.
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BASH TABLE B2.L.2-1

UNCc™RTAINTIES USED IN THE OEl cRMINATION

OF THE FUEL CLADDING SAFcl Y LINT"

UANTI

Feedwater Flow

Feedwater T erature

Reactor Pressu

Care Inlet Temper ture

Core Total Flaw

Two Recirculation oap ation

Single neainaaletian Laap+ypetian

Friction Fac.or Multiplier

Channel Friction Fac or
Multiplier

TIP Readings

Two Recirculation Loop peration

Single Recirculatio Loap Operation

R Factor

Critical Power

STANDARD
DEVIATION
~ of Point

L. 76

0. 76

0.5

0.2

2.5

6.0

3.0

LO. 0

+O 5.0

6.S

L.5

.6

" T uncertainty analysis used ta establish the core wide S ety Limit MC?R is
ased an the assumption of quadrant, pawer symmetry for the actar care.

The values herein apply to both twa recirculation loop aperat an and single
recirculation loop operatian, except, as noted.

WASHINGTON NUCLEAR - UNIT 2 B 2 3
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I'NSERT OF TABLE B2.1.2-1 on page B 2-3:

BASES TABLE B2.1.2-1

UNCERTAINTIES CONSIDERED IN

THE MCPR SAFETY LIMIT

Parameter
Standard
Deviation*

Feedwater Flow Rate
Feedwater Temperature
Core Pressure
Total Core Flow Rate
Core Inlet Enthalpy
XN-3 Critical Power Correlation
Assembly Flow Rate
Power Distribution:

Radial Peaking Factor
Local Peaking Factor

.0176

.0076

.0050

.0250

.0024

.0411

.0280

.0528

.0246

* Fraction of Nominal Value

WASHINGTON NUCLEAR — UNIT 2 B2-3



Bases Table 82.1.2"2

MINAL VALUES OF PARAMETERS U 0 IN

THE STATISTICAL A LYSIS OF FUEL CLADDING NTEGRITY SAFETY LiMIT

THERMAL POWER

Core Flow

Dome Pressure

Channel Flow Area

R-Factor

3323

1 .5 Mlb/hr

010;4 psig

0.1089 ft~

igh enrichment - 1.043
dium ~ichment - '.039

Lo hment - 1.030

WASHINGTON NUCLEAR " UNIT 2 B 2-4
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REACTIVITY CONTROL SYSTEMS

3/4. 1. 2 REACTIVITY ANOMALIES

"LIMITING CONOITION FOR OPERATION

acta~:

With the reactivity equivalence difference exceeding 1 delta k/k:

Within 12 hours per fom an analysis t ermine and explain the cause
of the reactivity difference; operat may continue if the difference
is explained and corrected.

Otherwise, be in at least HOT S OWN within the next 12 hours.

~4

a ~

b.

SURVEILLANCE RE UIREMENTS

lnoniko<ed ~o<< ~eFf
3.1.2 The reactivity 'ifference between the>aekm&aiNS
~04%'nd the predicted>M~~ shall not exceed 1 delta k/k.

Co<< Kgqq
APPLICABILITY: OPERATIONAL CONOITIONS 1 and 2.

lYlani (Ore&

difference between theA~
shall be verified to be less than or

b. At least once per 31 effective full power days.

4. 1.2 The reactivity
40%~5 and the predicted
equal to I delta k/k:

eR
a. Ouring the first startup following CORE ALTERATIONS, and

WASHINGTON NUCLEAR UNIT 2 3/4 1-2



REACTIVITY CONTROL SYSTEMS

FOUR CONTROL ROD GROUP SCRAM INSERTION TIMES

LIMITING CONDITION FOR OPERATION

3.1.3.4 The average scram insertion time, from the fully withdrawn position,
for the four control rods arranged
in a two"by-two array, based on deenergization of the scram'ilot valve
solenoids as time zero, shall not exceed any of the following:

Position Inserted From
Full Withdrawn

Average Scram Inser

0. 453
0. 920

42. 052

Q i.TOB

APPLICABILITY: OPBBATIONAL CONOMIONB 1 ange
ACTION:

aa

~O
With the average scram insgPbjon times of control rods exceeding the
above limits:

l. Declare the contr~ ds with the slower than average scram
insertion times terable until an analysis is performed to
determine tha uired scram reac ivity remains for the slow
four control group, and

2. Perform the Surveillance Requirements of Specification 4.1.3.2.c
at least once per 60 days when operation is continued with an
average scram insertion timet',s) in excess of the average scram
insertion time limit.

Otherwise, be in at least HOT SHUTDOWN within the next 12 hours.

b. The provisions of Specification 3.0.4 are not applicable.

SURVEI LiLANCE REQUIREMENTS

4. 1. 3.4 All control rods shall be demonstrated OPERABLE by scram time testing
from the fully withdrawn position as required by Surveillance Requirement
4. 1. 3. 2.

WASHINGTON NUCLEAR - UNIT 2 3/4 1"8



3/4. 2 POWER OISTRIBUTION LIMITS

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE

LIMITIHG COHOITION fOR OPERATION

~e,L o.r 6 o.ve.vo qc undt
ev.~re tpr EnC faeL

3.2.1 All AVERAGE PLANAR I.IHEAR HEAT GFHERATION RATES (APLHGRs) for each type
of fuel as a function of AVERAGE PLANAR EXPOSURE shall not exceed the limits
shown in Figures 3.2.1-1, 3.2.1-2, and 3.2.1"3. The limits of Figures 3.2.1-1,
3.2.1-2, and 3.2.1"3 shall be reduced to a value of 0.84 times the two rec)rcu-
latian loop operation limit when in single recirculation laap operation.

APPLICABILITY: OPERATIONAL COHOITION 1, when THERMAL POWER is grea er than
or equal to Z~~ of RATEO THERMAL POWER.

ACTION:

With an APLHGR exceeding
initiate corrective action
the required limits within
2~~ of RAicD THERMAL POWER

limits af Figure 3.2.1-1, 3.2.1"2, or 3.2.1-3,
in 15 minutes and restore APLHGR to within
rs or reduce THERMAL POWER to less than

wi the next 4 hours.

SURV'EILLANCE R'EOUIREMEHTS

4.2.1 All APLHGRs shall be verified to be eq to or less than the limiw
determined fram Figures 3.2. 1-1, 3. 2. 1-2, and 3.2. 1-3:

a.

b.

C.

At least once per 24 hours,

Within 12 haurs after campletian of a THERMAL POWER increase of at
least 1~~ af RATEO THERMAL POWER, and

Initially and at least once per ~M hours when the reactar is
operating with a LIMITIHG CONTROL ROO PATTERH for APLHGR.

WASHINGTON NUCLEAR - UNIT 2 3/4 2"1
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NOTE THAT THE ORDINATE ON THE ORIGINAL
FIGURE I'S IN ERROR.

THIS SHOULD BE 0
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'IO.O
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WER OISTRIBUTION LIMITS

3/4 2.3 MINIMUM CRITICAL POWER RATIO

LIMITI CONOITION FOR OPERATION

3.2.3 The MINIMUM CR~iCAL POWER RATIO (MCPR) shall be equal ta or reater
than 1.24 i CPR Limit) times the Kf at the indicated care flaw an HERMAL

POWER as sho in Figure 3.2.3-1 provided that the end-of"cycle circulation
puma trfp (EO RPT) system is OPERABLE per Specification 3. 3. 4

APPLICABILITY: ERATIONAL CONOITION 1, when THERMAL POWER is greater than or
equal to 25 of THERMAL POWER.

ACiIDN:

a. Wfth the end f"cycle recirculatfan p ip system inoperable per
'pecification .3. 4. 2, operation may n inue and the provisions of

Specificatfon 3 0. 4 are nat applica rovided that, within 1 hour,
MCPR is determin d ta be greater or equal to the MCPR limi
times the Kf show in Figure 3. 2.3- , from:

1. Beginning"of- le (BOC nd"of-cycle (EOC) minus 2000 MWO/t,
with MCPR « l.

log.K

2. EOC minus 2000 MWO cOC, with MCPR = 1.30.

b. With MCPR less than
3.2.3-1, initiate
MCPR to within th
POWER ta less than

R limit times Kf determined fram Figure
iv ac fan within 15 minutes and restore

ired 'mit within 2 hours ar reduce THERMAL
of RAT THERMAL POWER within the next 4 hours.

SURVEILLANCE RE UIREMENTS

4. 2. 3 MCPR shall be etermined ta be equal to greater than the MCPR limit
determined fram Fig e 3.2.3"1:

a.

b.

C.

At lea once per 24 hours,

Wft n ~D hours af.er completion of a THERMA POW'ER increase of at
1 st, 15 af RATH) THERMAL POWER, and

Initially and at least once per ~D hours when t reactor is operating
with a LIMITING CONTROL ROO PATTERN far MCPR.

WASHINGTON NUCLEcAR - UNIT 2 3/4 2-6
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POWER DISTRIBUTION LIMITS

3/4.2.3 MINIMUM CRITICAL POWER RATIO

LIMITING CONDITION FOR OPERATION

3.2.3 The MINIMUM CRITICAL POWER RATIO (MCPR) shall be:

a. Greater than or equal to the applicable MCPR limit determined
from Table 3.2.3-1 during steady state operation at rated core
flow, or

b. Greater than or equal to the greater of the two values determined
from Table 3.2.3-1 and Figure 3.2.3-1 during steady state operation
at other than rated core flow.

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater
than or equal to 25 percent of RATED THEIQfAL POWER.

ACTION: With MCPR less than the applicable MCPR limit determined from
Table 3.2.3-1 and Figure 3.2.3-1, initiate corrective action within 13
minutes and restore MCPR to within the required limit within 2 hours or
reduce THERMAL POWER to less than 25 percent of RATED THERMAL POWER within
the next 4 hours.

0
SURVEILLANCE REQUIREMENTS

4.2.3.1 MCPR shall be determined to be greater than or equal to the
applicable MCPR limit determined from Table 3.2.3-1 and Figure 3.2.3-1.

a ~

b.

c ~

At least once per 24 hours,

Within 12 hours after completion of a THEIQfAL POWER increase of
at least 15 percent of RATED THERMAL POWER, and

Initially and at least once per 12 hours when the reactor is
operating with a LIMITING CONTROL ROD PATTERN for MCPR.

WASHINGTON NUCLEAR — UNIT 2 3/4 2-6
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NEW TABLE

TABLE 3.2.3-1

MCPR OPERATING LIMITS FOR

RATED CORE FLOW

MCPR 0 eratin Limit
E ui ment Status 100% Core Flow 106% Core Flow

1. Normal'.27 ENC Fuel
1.28 GE Fuel

1.27 ENC Fuel
1.28 GE Fuel

2. Control Rod Insertion
Bounded by Tech. Spec.
Limits (3.1.3.4 — p3/4 1-7)

1.32 Both Fuel
Types

1.32 Both Fuel
Types

3. RPT Inoperable,
Normal Scram

1.32 ENC Fuel
1.33 GE Fuel

1.33 ENC Fuel
1.34 GE Fuel

This MCPR is based on the ENC reload safety analyses performed using
the control rod insertion times shown below (defined as normal scram).
In the event that surveillance 4.1.3.2 shows these scram insertion
times may be exceeded, the plant thermal limits of Step 1. above are
to default to the values in Step 2. above and the scram insertion
times must meet the requirements of Tech. Spec. 3.1.3.4.

Position Inserted From
Full Withd'rawn

Slowest Measured Average Control Rod
Insertion Time to Specified Notches
for Each Group of 4 Control Rods Arranged
in a Two-b -Two Arra Seconds)

Notch 45
Notch 39
Notch 25
Notch 5

.404

.660
1.504
2.624
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POWER DISTRIBUTE(ION LIMITS

3/4. 2. 4 LINEAR HEAT GENERATION RATE

LIMITING CONDITION FOR OPERATION

~>
For QE 9+eL

3.2.4 The LINEAR HEAT GENERATION RATE (LHGR)Ashall not exceed 13.4 kW/ft.>

U'PPLICABIL~i:OPERATIONAL CONDITION 1, when THERWL POWER is greater than or >
equal to 2~~ of RATED THERMAL POWER.

ACTION: ( rln

With the LHGR of any fuel rod exceeding the limit, initiate corrective action
within 15 minutes and resto're the LHGR to within the limit within 2 hours or 5 g
reduoe THERMAL POWER too less than 25K or RATER Tie@At POWER w tihinthe next
4 hours.

SURVEILLANCE REQUIREMENTS

4.2.4 LHGRs shall be determinedrTE%a e equal to or less han the limit:

a. At least once per urs,

b. Within 12 hours after completion of a THERMAL POWER increase of at
least 1~~ of RATH) THERMAL POWER, and

c. Initially and at least once per 12 hours when the reactor is
operating on a LIMITING CONTROL ROO PATiERN for LHGR.

WASHINGTON NUCLEAR - UNIT 2 3/4 2-8
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NEAT FZGURE TO FOLLOH'AGE 3/4 2-8.
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IN~iUMENTATIOH

90-OF-CYCLE RECIRCULATION PUMP TRLP SYSTEM INSTRUMENTATIOH

LIMITING CQHOITION FOR OPERATION

3.3.4.2 The end-of-cycle recirculation pump trip {EOC-RPT) system
instrumentation channels shown in Table 3.3.4.2-1 shall be OPERABLE with their
trip setpoints set consistent with the values shown in the Trip Setpoint
column of Table 3.3.4.2"2 and with the ENO-OF-CYCLE RECIRCULATION PUMP TRIP
SYSTEM RESPONSE TIME as shown in Table 3.3.4.2-3.

APPLICABILITY: OPERATIONAL CQHOITION l, when THERMAL POWER is greater than or

ACTION:

m m

0
C

AJ AJ

Cl

0
AJ

0
0
AJ

c5

(0 CJ

St
C C4Q

C4 0
m m J

s ~

0 4J
8

g0
0
AJ

8 W
0

a.

b.

C.

d.

With an-end-of e recirculation pump trip system instrumentation
channel trip se t less conservative than the value shown in the
Allowable Values ~n of Table 3.3.4.2-2, declare the channel
inoperable until ts~ annel is restored to OPERABLE status with the
channel setpoint ad3 consistent with the Trip Setpoint value.

utth the number ar CpE+lss ahsnnels ane less then reaulred by the
Minimum OPERABLE Channel C~ Trip System requirement for one or
both trip systems, place 5i~noperabie channel(s) in the tripped
condition within one hour. ~
With the number of OPERABLE ch s two or more less than required
by the Minimum OPERABLE Channels~~ Trip System requirement for one
trip system and:

L. If the inoperable channels consist of one turbine governor
valve channel and one turbine throttle valve channel, place
both inoperable channels in the tripped condition within one
hour.

2. If the inoperable channels include two turbine governor valve
channels or two turbine throt le valve channels, declare he
trip system inoperable.

With one trip system inoperable, restore the inoperable trip system
to OPERABLE s atus within 72 hours or take the ACTION required by
Soecification 3. 2. 3.

With both trip systems inoperable, restore at least one trip system
to OPERABLE status within one hour or take the ACTION required by
Specification 3. 2. 3.

~RT:,
WASHINGTON NUCLEAR - UNIT 2 3/4 3-41

* If MCPR is evaluated to be equal to or greater than the applicable
MCPR limit without EOC-RPT within one hour, operation may continue
and the provisions of Specification 3eOe4 are not applicable.
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3/4.1 REACTIYITY CONTROL SYSTEMS

8ASES

3/4. l. j SHUTOOWN MARGIN

A sufficient SHUTOOWN MARGIN ensures that (1) the reactor can be made
subcritical from all operating conditions, (2) the reactivity transients asso-
ciated with postulated accident conditions are controllable within acceptable
limits, and (3) the reactor will be maintained sufficiently subcritical to
preclude inadvertent criticality in the shutdown condition.

Since core reactivity values will vary through core life as a function of
fuel depletion and poiso burnup, the demonstration of SHUTOOWN MARGIN will be
performed in the cold, n-free condition and shall show the core to be
subcritical by at least .38 delta k/k or R + 0.28" delta k/k, as
appropriate. The value or 'n units of 5 delta k/k is the difference between
the calculated value of m core reactivity during the operating cycle and
the calculated beginning of"1 core reactivity. The value of R mus be
positive or zero and mus be ined for each fuel loading cycle.

Two different values are sup A@4 in the Limiting Condition for Ooeration
to provide for the different method%~ demonstration of the SH~EOWN VIRGIN.
The highest worth rod may be determi~ analytically or by test. The SHUTOOWN
MARGIN is demonstrated by an insequence control rod withdrawal at the begin-
ning of life fuel cycle conditions, and,4p necessary, at any future time in
the cycle if the first demonstration inds that the required margin could
be reduced as a function of exposure. Obs ion of subcriticali y in this
condition assures subcriticali ty with the mo eac ive control rod fully
withdrawn.

This reactivity characteristic has been a basic assumption in the analysis
of plant performance and can be best demonstrated at the time of fuel loading,
but the margin must also be determined anytime a control rod is incapable of
insertion.

3/4.1.2 REACTIVIIY ANONALIEE $gQ ~p~I + Q'I-'HCIC46.8
~/

WASHINGTON NUCL AR - UNIT 2 8 3/4 1-1
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ZNSERT A: to page B 3/4 I.-l

3/4.1.2 REACTIVITY ANOMALIES

Since the SHUTDOWN MARGIN requirement is small, a careful check
on actual reactor conditions compared to the predicted conditions is
necessary. Any changes in reactivity from that predicted (predicted
core Keff) can be determined from the core monitoring system (monitored
core Keff). In the absence of any deviation in plant operating condi-
tions or reactivity anomaly, these values should be essentially equal
since the calculational methodologies are consistent. The predicted
core Keff is calculated by a 3D core simulation code as a function of
cycle exposure. This calculation is performed for projected or
anticipated reactor operating states/conditions throughout the cycle
and is usually done prior to cycle operation. The monitored core Keff
is the Keff as calculated by the core moni,toring system for actual
plant conditions.

Since the comparisons are easily done, frequent checks are not
an imposition on normal operation. A l percent deviation in reactivity
from that of the predicted is larger than expected for normal operation
and, therefore, should be thoroughly evaluated. A deviation as large
as 1 percent would not exceed the design conditions of the reactor.



REACTP/ITY CONTROL SYSTEMS

BASES

3/4.1.3 CONTROL RODS

The specification of this section ensure that (I) the minimum SHUTDOWN
MARGIN is maintained, (2) the control rod insertion times are consistent with
those used in the safety analyses, and (3) limit the potential effects of the
rod drop accident. The ACTION statements permit variations from the basic re-
quirements but at the same time impose more restrictive criteria for continued
operation. A limitation on inoperable rods is set such that the resultant
effect oa total rod worth and scram shape will be kept to a minimum. The re-
quirements for the various scram time measurements ensure that any indication
of systematic problems with rod drives will be investigated on a timely basis.

Damage within the control rod drive mechanisg could be a generic problem,
therefore with a control rod immovable because cessive friction or
mechanical interference, operation of the reac is limited to a time period
which is reasonable to determine the cause oQ inoperability and at the same
time prevent operation with a large number o operable control rods.

Control rods that are inoperable fo her reasons are permitted to be
taken out of ser vice provided that thop the nonfully inserted position are
consistent with the SHUTDOWN MARGIN r 'ments.

The number of control rods pe ed to be inoperable could be more than
the eight allowed by the specifi~t n, but the occurrence of eight inoperable
rods could be indicative of a g Rc problem and the reactor must be shutdown
for investigation and resoluti&f the problem.

The control rod system is designed to bring the reactor subcritical at a
'atefast enou h to revent the MCPR from becoming less than the fuel claddin

~~IN. This analysis shows that the negative reactivity%ates resulting
from the scram with the average response of all the drives as given in the
specifications, provide the required protection and MCPR remains greater than
the fuel cladding safety limit. The occurrence of scram times longer then
those specified should be viewed as an indication of a systemic problem with
the rod drives and therefore the surveillance interval is reduced in order to
prevent operation of the reactor for long periods of time with a potentially
serious pr obl em.

The scram discharge volume is required to be OPERABLE so that i will be
available when needed to accept discharge water from the control rods during a
reactor scram and will isolate the reactor coolant system from the containment
when required.

Control rods with inoperable accumulators are declared inoperable and
Specification 3. 1.3. 1 then applies. This prevents a pattern of inoperable
accumulators that would result in less reactivity insertion on a scram than has
been analyzed even though control rods with inoperable accumulators may still
be inserted with normal drive water pressure. Operability of the accumulator
ensures that ~here is a means available to insert the control rods even under
the most unfavorable depressurization of the reactor,

WASHINGTON NUCLEAR - UNIT 2 8 3/4 1-2
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REACTIVITY CONTROL SYSTEMS

BASES

CONTROL RODS (Continued)
Control rod coupling integrity is required to ensure compliance with the

analysis of the rod drop accident in the FSAR. The overtravel position
feature provides the only positive means of determining that a rod is properly
coupled and therefore this check must be performed prior to achieving
criticality after completing CORE ALTERATIONS that could have affected the
control rod coupling integrity. The subsequent check is performed as a backup
to the initial demonstration.

In order to ensure that the control rod patterns can be followed and
therefore that other parameters are within their limits, the control rod
position indication system must be OPERABLE.

The control rod housing support restricts the outward movement of a
control rod to less than 3 inches in the event of a housing failure. The
amount of rod reactivit ich could. be added by this small amount of rod
withdrawal is less than al withdrawal increment and will not contribute
to any damage to the prima oolant syst m. The support is not required when
there is no pressure to act driving force to rapidly eject a drive
housing.

The required surveillance rvals are adequate to determine that the
rods are OPERABLE and not so fre ~ as to cause excessive wear on the system
components.

3/4. 1.. 4 CONTROL ROO PROGRAM CONTROL

Control rod withdrawal and insertio quences are established to assure
that the maximum insequence individual co 'od or control rod segments
which are withdra~n at any time during th'e cycle could not be worth
enough to result in a peak fuel enthalpy gre than 280 cal/gm in the event
of a control rod drop accident. The specified sequences are characterized by
homogeneous, scattered patterns of control rod withdrawal. When THERMAL POWER
is greater than 20~ of RATED THERMAL POWER, there is no possible rod worth
which, ii dropped at the design rate of the velocity limiter, could result in
a peak enthalpy of 280 cal/gm. Thus requi~ing the RSCS and RWM to be OPERABLE
when THERMAL POWER is less than or equal to 20 of RATED THERMAL POWER
provides adequate control.

The RSCS and RWM provide automatic supervision to assure that out"of-
sequence rods will not be withdrawn or inserted.

~ m~VA:~
~~c c.heb

The RBM is designed to automatically pr vent fuel damage in the event of
erroneous rod withdrawal from locations or high power density during high
po~er operation. Two channels are provided. Tripping one oi the channels
will block erroneous rod withdrawal soon enough to prevent fuel damage. This
system backs up the written sequence used by the operator for withdrawal of
control rods.

WASHINGTON NUCLEAR - UNIT 2 B 3/4 I"3
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INSERT A: to page B 3/4 1-3:

Parametric Control Rod Drop Accident analyses have shown that for a
wide range of key reactor parameters (which envelope the operating
ranges of these parameters) the fuel enthalpy rise during a postulated
control rod drop accident remains considerably lower than the 280 cal/gm
limit. For each operating cycle, cycle-specific parameters such as
maximum control rod worth, Doppler coefficient, effective delayed
neutron fraction and maximum four-bundle local peaking factor are
compared with the inputs to the parametric analyses to determine the
peak fuel rod enthalpy rise. This value is then compared against the
280 cal/gm design limit to demonstrate compliance for each operating
cycle. If cycle-specific values of the above parameters are outside the
range assumed in the parametric analysis, an extension of the analysis
or a cycle-specific analysis may be required. Conservatism present in
the analysis, results of the parametric studies and a detailed descrip-
tion of the methodology for performing the Control Rod Drop Accident
analysis are provided in XN-NF-80-19 Volume 1.
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REACTIVITY CONTROL SYSTEMS

BASES

3/4.1. 5 STANDBY LIOUID CONTROL SYSTEM

The standby liquid control system provides a backup capability for
bringing the reactor from full power to a cold, Xenon-free shutdown, assuming
that none of the withdrawn control rods can be inserted. .To meet this objectiveit is necessary to inject a quantity of boron which produces a concentration
of 660 ppm in the reactor core in approximately 90 to 120 minutes. A minimum
quantity of 4587 gallons of solution containing a minimum of 5500 pounds of
sodium pentaborate is required to meet this shutdown requirement. There is an
additional allowance of 150 ppm in the reactor core to account for imperfect
mixing. The time requirement was selected to override the reactivity insertion
rate due to cooldown following the Xenon poison pepk and the required minimum
pumping rate is 41.2 gpm. The minimum storage ~e of the solution is estab-
lished to allow for the portion below the pum tion that cannot be inserted
and the filling of other piping systems conn to the reactor vessel. The
temperature requirement on the sodium pentabo e solution is necessary to
ensure that the sodium pentaborate remain in solution.

I

With redundant pumps and explosiv~ ection valves and with a highlyreliable control rod scram system, o~r~on of the reac or is permit ed to
continue for short periods of time Ythe system inoperable or for longer
periods of time with one of the r nt components inoperable.

Surveillance requirements ~ established on a frequency that assures a
high reliability of the syste Wnce the solution is established, boron
concentration wi 11 not vary ss more boron or water is added, thus a check
on the temperature and volume once each 24 hours assures that the solution is
available for use.

Replacement of the explosive charges in the valves at regular intervalswill assure that these valves will not fail because of deterioration of the
charges.

AAJsssQQC a

WASHINGTON NUCLEAR - UNIT 2 8 3/4 1-4
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3/4. 2 POWER OISTRIHUTION LIMITS

8ASES

The specifications of this section assure that the peak cladding temperature .

following the postulated design basis loss-of-coolant accident will not exceed
the 2200 F limit specified in 10 CFR 50.46.

Q~< )'AMc+ I
'/4.2.1AVERAGE PLANAR LINEAR HEAT GENERATION RATE

The peak cladding temperature (PCT) following a pos ulated loss-of-coolant
accident is primarily a function of the average heat ge eration rate of all the
rods of a fuel assembly at any axial location and .is de endent only secondarily
on the rod to rod power distribution within an assembly. Bee peak clad tempera"
ture is calculated assumi g a LHGR for the highest powered rod which is equal

A

to or less than the des LHGR corrected for densification. This LHGR times
1.02 is used in the heat~ de along with the exposure dependent steady-state
gap conductance and rod-to local peaking factor. The Technic 1

tion AVERAGE PL'ANAR LINEAR GENERATION RATE (APLHGR)>is this LHGR of the le<~
highest powered rod divided s local peaking facto~ The limiting value
for APLHGR is shown in Figures l-l, 3.2. 1-2, and 3.2. -3 for two recircula-
tion loop operation. These valu all be multiplied by a factor of Os84
far single recirculetian iaap ape '. This multipiie is determined fram
comparison of the limiting analysi ween two recircul tion loop and single
recirculation loop operation. ggz inMY+

C.'he

calculational procedure used to~tablish the APLHGR shown on Figures
3. 2. 1-1, 3. 2. 1-2, and 3. 2. 1-3 is based oR ss-of-coolant accident analysis.
The analysis was performed using 'alculational models
which are consistent with the requirements o pendix K to 10 CFR Part 50.

JC 5ge (Asc.Y~ b:

NSHINGTON NUCL&cR - UNIT 2 8 3/4 2-1



INSERT A: to page B3/4 2-1:

For GE fuel, the

INSERT B: to page B3/4 2-1:

For GE fuel

INSERT C: to page B3/4 2-1:

which results in a calculated LOCA PCT much less than 2200 F. The
Technical Specification APLHGR for ENC fuel is specified to assure
the PCT following a postulated LOCA will not exceed the 2200oF limit.

INSERT D: to page B3/4 2-1:

These models are described in Reference 1 or XN-NF-80-19, Volumes
2, 2A, 2B and 2C, Rev. l.
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POWER OISTRIBUTiON LIMITS

BASES

3/4. 2. 2 APRM SETPOINTS

The flow biased simulated thermal power-upscale r ti
control rod block functions„ of the APRM instruments must be adjusted for both
two recirculation loop operation and single recirculation loop operation to
ensure that the MCPR does not become less than the fuel cladding safety limit
or that > 1 plastic strain does not occur in the degraded situation. The
scram settings and rod block settings are adjusted in accordance with the
formula in this specification when the combination of THERMAL POWER and MFLPO
indicates a higher peaked power distribution to ensure that an LHGR transient
would not be increased in the degraded condition.

Limit p)o~t operations +>+&a k<ii»~
<OSeXe.d ~g 4'ne + ranS le.Ot a-nd
Q,Q.i" LdAK ~de%'l5, Wn 0 dpi+~)
Zhe. AVP% Setpo'irons

WASHINGTON NUCLEAR'- UNIT 2 8 3/4 2-2
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BASES TABLE B 3.2.1-1

SIGNIFICANT INPUT PARAMETFRS TO THE

LOSS-OF-COOLANT ACCIOENT ANALYSIS

Plant P ameters;

Core ERMAL POWER .......,............. 3462 MWt" whi corresponds
to 105Ã of r ted steam flow

Vessel St Output .................... 15.01 x ibm/h which cor
respond to 105 of rated
steam ow

'lessel Steam Oo e ure.............. 10" psia

Oesign Basis Reci ul ao Line
Break Area or:

a. Large Breaks 3. 0 fthm

b. Small Breaks 0. 0

Fuel Parameters:

FUEL TYPE

Initial Core

FUEL BUNOLE
GEOMETRY

PEA i ECHNI L
SP I CAT 0ESIGN

INEA HEA ~ AXIAL
ENERAT R p PEAKING

(kW/i ) FACTOR

IilITIAL
MIilIMUM
CRITICAL

POWER

RATIO

8x8 13. 4 1.4 1. 18

A more detailed list' of input of each model nd its source is presented
in Section II of R erence 1 and subsections 6. 6.3, and 15.6 of the FSAR.

"This power lev meets the Appendix K requirement f 10'.o. The core
heatup calcul ion assumes a bundle power consisten with operation of
the highest owered rod at 10'f its Technical Spe 'fica'tlon LINEAR
HEAT GENE ION RATE limit.
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POWER OISTRIBUTIOH LIMITS

BASES

3/4.2.3 MINIMUM CRITICAL POWER RATIO

rOz
IIll

co

lASC,Yt A:
hed

set'
iA5{'„'Ct8:
@~ed

The required operating, limit MCPRs at steady-state aper ating conditions as
specified in Specification 3.2. 3 are derived from the established fuel cladding
integrity Safety Limit MCPR and an analysis of abnormal operational transients.
For any abnormal operating transient analysis evaluation with the initial condi-
tion of the reactor being at, the steady"state operating limit, it is required
that the resulting MCPR does not decrease below the Safety Limit MCPR at any
time during the transient assuming instrument trip setting given in Specifica-
tion 2.2.

outputs of this program along with the initial
MCPR form the input for further analyses of the thermally limiting bundle,~
N&48bWWI . *

caused y the transient.

The purpose of the ~sebwgof Figure 3. 2. 3-1 is to define operating
limits at other than rated core flow conditions. At less than 100~ of rated
flow the required MCPR is

that the Safety Limit MCPR will not be violated.< ~Q Se.t'SCX~ ~
c.hed

To assure that the fuel cladding integrity ty Limit is not exceeded
during any anticipated abnormal operational t 'ent, the most limiting tran-
sients have been analyzed to determine which lt in the largest reduction
in CRITICAL POWER RATIO (CPR). The type of nsients evaluated were loss of
flow, increase in pressure and power, pos'tive reactivity insertion, and coolant
temperature decrease. The limiting tra ' yields the largest delta MCPR.
When added to the Safety Limit MCPR, + quired minimum operating limit MCPR

of Specification 3. 2. 3 is obtained aad~esented in H~~ 3. 2. 3"1.
Table ~-" '

EnC.-u ~|-
valuation of a given tr nt begins with the syste initial param-

eters shown in h are input to a ~<ewe ynamic behavior
transient computer program.
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INSERT A: to page B 3/4 2-4:

the codes and methodology to evaluate pressurization and nonpressurization
events are described in XN-NF-79-71.

INSERT B: to page B 3/4 2-4:

the maximum of the rated flow MCPR determined from Table 3.2.3-1 and
the reduced flow MCPR determined from Figure 3.2.3-1, MCPRf assures

INSERT C: to page B 3/4 2-4:

MCPRf is only calculated for the manual flow control mode. Automatic
flow control operation is not permitted.
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POWER DISTRIBUTION LIMITS

BASES

MINIMUM CRITICAL POWER RATIO (Continued)

At THERMAL POWER levels less than or equal to 25" of RATED THERMAL POWER,

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 which may be employed at this point, operating plant experience indi-
cates that the resulting MCPR value is in excess of requirements by a considerable
margin. During initial start-up testing of the plant, a MCPR evaluation will
be made at 25 of RATED THER4AL POWER level with minimum recirculation pump
speed. The MCPR margin will thus be demonstrated such that future MCPR evaluation
below this power level will be shown to be unnecessary. The daily requirement
for calculating MCPR when THERMAL POWER is greater than ot equal to 25 of
RATED THERMAL 'POWER is sufficient since power distribution shifts are very slow
when there have not been significant power or control rod changes. The require"
ment for calculating MC~hen a limiting control rod pattern is approached
ensures that MCPR will bei wn following a change in THERMAL POWER or power
shape, regardless of magna that could place operation at a thermal limit.

3/4. 2.4 LINEAR HEAT GENERATI TF

This snesi fiaatinn assures d~ the Linear Heat Generatian Rata (LHGR) in
any rod is less than the design li% heat generation even if fuel pellet
densification is postulated.
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