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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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INSERT A:

shall be that power in the assembly which 1is calculated by application
of the XN-3 correlation to cause some point in the assembly to experience
boiling transition divided by the actual assembly operating power.

OEFINITIONS

CORE ALTERATION

1.7 CORE ALTERATION shall be the addition, removal, relccation or movement of
fuel, sources, incore instruments or reactivity controls within the reactor
pressure vessel with the vessal head removed and fuel in the vessal. Sus-
pension of CORE ALTSRATIONS shall not preclude completion of the movement
of a component to a safe conservative position. .

CRITICAL POWER RATIO see nsevt A decve

1.8 The CRITICAL POWER RATIO (CPR)A shes et ; st

DASE EQUIVALENT I-131 , -

1.9 DO0SE EQUIVALENT I-131 shall be that cance ien of [-131, microcuries per
gram, wnich alone would produce the s roid dose as the quantity and

isotopic mixture of I-131, I-132, I-IBQS:F 134, and I-135 actually preasant.
The thyroid dose conversien factors used™¥or this calculazion shall be
those listed in Tatle IIZ of TID-1 ,» "Calculation of Distanca Factors.
for Power and Test Reactor Si:as.'@ ‘

E-AVERAGZ OISINTEGRATION SASRGY ‘:;V

1.10 € shall 5e the averaga, wei in proportion ta the concentraticn of
each radionuclide in the SOr ccolant at the time: of sampling, of the
sum of the average beta amna energies per disintegration, in MeV,
for isotspes, with halfx s greatar than 15 minutes, making up at least
88X of the total nom~i e activity in the coolant. .

SMERGENCY CORE COQLING SYSTEM (ECCS) RESPONSE TIME

1.11 The EMERGENCY CORE COOLING SYSTEM (ECCS) RESPONSZ TIME shall be that time
interval from when the monitored parameter excseds its ECCS actuation sat-
point at the channel sensor un%il the ECCS equipment “is capabie of performing
its safaty function, i.e., the valves travel ts their required positions,
pump discharge pressures reach their required values, ets. Times shall
include diesel generatar starting and sequenca loading dalays whera .
acplicable. The response time may be measured By any series of sequential,
.averlapping or tstal steps such that the entirs respaonsa time is measured.

SND-9F-CYCLE RECIRCULATICN PUMP TRID SYSTEM RESPONSE TIME

1.12 The =ND-QF-CYCLZ RECIRCULATION PUMP TRIP SYSTEM RESPONSZ TIME shall Se
that time interval to energization of the recirculation pump cirzuit
treaker trip caii from when the monitored parameter excaads jts <rip
satpoint at the channel sensor. of the associatad:

a. Turtine throtile valves channel sansor contact opening, and

b.  Turhine gavernor valves initiation of valve fast closura.

The response time may be measured by any saries of sequential, overlaoping
or total siaps such that the entire response time is measured.
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2.0 SAFETY LIMITS and LIMITING SAFETY SYSTEM SETTINGS

BASES

INTROOUCTION

The fuel cladding, reactor pressure vessal and primary system piping are
the principal barriers to the releasa of radicactive matarials to tha eavirons.
Safety Limits are established to protact the intagrity of thesa barriers during
normal plant operations and anticipated transieats. The fuel cladding intagrity
Safety Limit is set such that no fuel damage is calculatad to occur i7 the limit
is not vislated. B8ecausa fuel damage is not diresctly obsarvable, a stap-back
appreoach is used to astablish a Safety Limit such that the MCPR is not less
than 1.06 for two racirculation leop operation and 1.07 for single recircula-

ion jgap operation.A MCPR greater than 1.08 for two recirculation leop apera-
tion and 1.07 for single recirculation locp operation reprasents a consarvative
margin relative to the conditions. required ta maintain fuel cladding integrity.
The fuel cladding is on the physical barriers which separate the radicactive
materials from the enviro(ﬁ? The integrity of this cladding barrier is related
to its relative freedaom f rforations or cracking. Although soma corrosion
or use related cracking may during the 1ife of the cladding, fission -
sreduct migration from this s is incrementally cumulative and continuously
measurabla. Fuel cladding per ions, however, can resuit from thermal
stressas which occur from reactorgepration significantly above design condi-
tions and the Limiting Safety Sys qﬂg ettings., While fission product migration
from cladding perfgration is just a syrable as that from use related
cracking, the thermally caused cladd perforations signal a threshold beyond
which sti11 greater thermal stressas may cause gross rather than incremental o
cladding detarioration. Therafore, the T cladding intagrity Safety Limit is
defined with a margin to the conditions w would produce anset of transition
boiling, MCPR of 1.0. These conditians re nt a significant departure from

the condition intanded by design for planned perat‘ionh See Incect A ataoched
2.1 SAFETY LIMITS

®
2 2.1.1 THERMAL POWER, Low Pressurs or Low Flow
Insert B = ; wveT— ; -
afrrached : - Fas =
fohew. Therafore, the fuel cladding integrity Safety Limit is established by
other means. This is done by estabiishing a limiting condition on care THERMAL
[ ] = POWER with the fcllowing basis. Sincas the prassure drop in the bypass region
8 is essentially all elevation head, the core pressure drop at lcw power and
Q9 flows will always be greater than 4.5 psi. Analyses show that with a bundia
g flow of 28 x 109 1bs/hA bundle prassurs drep is nearly indenendent of hbundla
" ﬁf(‘ power and has a value of 3.5 psi. Thus, the bundle flow with a 4.5 psi driving
b s head will be greater than 28 x 103 1bs/h. Full scale ATLAS test data takan
P g N at pressures from 14.7 psia to 800 psia indicate that the fuel assembly critical
= power at this flow is approximataly 3.3% MWt. With' the design peaking factars,
3“37 this corresponds to a THERMAL PQWER of more than SOX of RATED THERMAL FOWER.
o Thus, a THERMAL POQWER 1imit of 25% of RATED THERMAL POWER for reacstor pressurs
;31;— below 3% psig is consarvative.
RO 585
s £
3 Q WASHINGTON NUCLZAR - UNIT 2 8 2-1
o .
&
0@,”@







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 108 1bs/hr-ft2 or pressures less than 585 psig.
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XA-NE-5A(R), Rev.|

——_critical powar. The probability

SAFETY LIMITS

BASES

2:.1.2 THERMAL POWER, Hiah Praessure and High Flow

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 parametars
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 ragion whers fuel
damage c¢suld 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 caleulated to occur has been adopted as a
convenient limit. However, the uncertainties in monitoring the core operating
state and in the procedures used to calculate the critical power result in an
uncertainty in the value of the critical pcwerq erefore, the fuel cladding
intagrity Safety Limit is defined as the CPR he 1imiting fuel assembly for
which more than 99.5% of the fuel rods in tksgéareiare expectad to avaid bailing
transition considering the power distribution™within the core and all
uncertainties. d ° . exvon Nuelear Leitieal '?o\oe\' me'rhoéo\ow

Q for boling \ood'ev ceachors ¢

The Safaty Limit_MCPR is detarmi s‘ﬂsing the,!
a-:#;;--e:;::a-eeims’, which is a 51;§Y3t1ca1 model that combines all of the

uncertainties in operating paramet d the procedures usad to calculate
e accurrence of boi]ing.tfansition is

determined using thex
Sinlopmecsagiuwrew: The, 6N

]
lation is valid over the range of conditions
used in the tests ;f gﬁ daE:)

n-

ad to develop the correlation.

The required input to the statistigal model are the uncertainties 1isted
in Basas Table B2.1.2-1 and the nominal values of the core parametars listed

in Basas Table 82.1.2-2.
X0-0F- 524 (R), Rey- \
The bases for the uncertainties in the core parameters are given 1n/\

XN-
ne-o-loo-u’ and the basis for the uncertainty in the Qllt correlation is

given in’*ﬁi&-i&ﬁGO-K’ The power distribution is based on a typical

764 assemb]y core in which the rod pattarn was arbitrarily chosen to producs
a skewed power distribution having the greatest number of assemblies at the
highest power lavels. The worst distribution during any fuel cycle would not
be as severe as the distribution used in the analysis.

WASHINGTON NUCLEAR =~ UNIT 2 8 2-2







Qe ‘ INSERT A: to page B 2-2:

Reactors, XN-NF-524(A), Rev. 1.

¢ b. Exxon Nuclear Company XN-3 Critical Power Correlationm,
' XN-NF-512(A), Rev. 1.

!
a. Exxon Nuclear Critical Power Methodology for Boiling Water
|
|
|
1
|
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BASES TABLE 82.1.2-1

UNCERTAINTIES USED IN THE DETERMINATION

OF THE FUEL CLADDING SAFETY LIMIT®

QUANTI

Feadwater\Flow

Fesdwatar Texperatura

Reactor Prassung

Core Inlet Temperiture

Care Total Flow %
Two Recirculation ocp%

ation

Single Regirculation Lcop%-ation

Channel Fliow Area
Friction Factor Multiplier

Channel Friction Factor
Huitiplier

TIP Readings

%

7,

Two Recirculation Loop/Qperation

Single Recirculatiof Loop 0
R Factor

Critical Power

s

= Thd uncertainty analysis used %o establish the core wide Safety Limit MCPR is

peratiaon

STANDARD
DEVIATION

(3 of Point)
1.76

0.76
0.5
0.2

2.5
6.0
3.0
10.0

%o 5.0

6.3
6.8
1.5

.6

4sed on the assumption of quadrant power symmetry ifor the ryactor cora.

The values hersin apply to both twe recirculation loop operatign and single

racirculation loop operation, except as notad.

WASHINGTON NUCLEAR - UNIT 2
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INSERT OF TABLE B2.l1.2-1 on page B 2-3:

® m : . BASES TABLE B2.1.2-1

UNCERTAINTIES CONSIDERED IN '

THE MCPR SAFETY LIMIT

]
Standard
Parameter Deviation®
® Feedwater Flow Rate .0176
Feedwater Temperature .0076
Core Pressure ! .0050
Total Core Flow Rate .0250
Core Inlet Enthalpy .0024
XN-3 Critical Power Correlation . L0411 |
® Assembly Flow Rate .0280 !
Power Distribution: |
Radial Peaking Factor .0528 ;
Local Peaking Factor .0246 |
‘@
® - * Fraction of Nominal Value
o
@
@
‘ Q WASHINGTON NUCLEAR - UNIT 2 B2-3




Delete his Ttabvle

Bases Table 82.1.2-2

MINAL VALUES OF PARAMETERS USED IN

THE STATISTICAL‘}NALYSIS OF FUEL CLADDING‘ZQ}EGRITY SAFETY LIMIT

THERMAL POWER
Core Flow .5 Mib/hr
010.4 psig

0.1089 ft2

Qome Pressure
Channel Flow Araa

R-Factor ig@ enrfchment - 1.043

WASHINGTON NUCLEAR - UNIT 2 B 2-4






REACTIVITY CONTROL SYSTEMS

3/4.1.2 REACTIVITY ANOMALIES

‘LIMITING CONDITION FOR OPERATION

monitoced core Viegs

3.1.2 The reactivity squimsiomcyscistbe differencs between the , sekemuieeiCd
SHNGMY and the predictednm shall not excesd 1% delta k/k.
cove Ke;;

APPLICABILITY: QOPERATIONAL CONBITIONS 1 and 2.

ACTION:

With the reactivity equivalence difference excaeding 1% delta k/k:

of the reactivity difference; operatj may continue {f the differencs

a. Within 12 hours perform an analysis ?emine and explain the cause
is explained and correctad. Q)

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

-

SURVEILLANCE REQUIREMENTS

&

N
¥ -
T

é\ monitored core WKece

4.1.2 The reactivity e«&«u differance between thejmesmesl=nes
$ENNY and the predictad i’ shall be verified to be less than or

equal to 1% delta k/k: Core, ch

a. Ouring the first startup following CORE ALTERATIONS, and

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

WASHINGTON NUCLEAR = UNIT 2 3/4 1-2




REACTIVITY CONTROL SYSTEMS

FOUR CONTROL ROD GROUP SCRAM INSERTION TIMES

LIMITING CONDITION FOR QPERATION

3.1.3.4 The average scram insertion time, from the fully withdrawn position,
for the ciwysiusbwetmgenineisnpipmineeaeirgroer=ef four control rods arranged
in a two~by-two array, based on deenergization of the scram pilot valve
solenoids as time 2aro, shall not exceed any of the following:

Position Inserted From Average Scram Inser~
Fully Withdrawn tion Time (Seconds)
45 . 0.453
39 0.920
25 052

5 QQA? 706

APPLICABILITY: OPERATIONAL CONDITIONS 1 and®d

ACTION: Q
a. With the average scram insgi:Spn times of control rods exceeding the
above limits: Q

1. Declare the contry ?aébds with the slower than average scram
insertion times erable until an analysis is performed to
determine tha uired seram reactivity remains for the slow
four control group, and

2. Perform the Surveillance Requirements of Specification 4.1.3.2.¢
at least once per 60 days when operation is continued with an
average scram insertion time(s) in excass of the average scram
insertion time limit.

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

b. The provisions of Specification 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.1.3.4 A1l control rods shall be demonstratad OPERABLZ 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 DISTRIBUTION LIMITS

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE

LIMITING CONOITION FOR OPERATION

S for GE Fuel and ayexsqe bundle.
evposure for E0C Fuel

3.2.1 A1l AVERAGE PLANAR LINEAR HEAT GENERATIGN)\RATES (APLHGRs) for each type

of fuel as a function of AVERAGE PLANAR EXPOSUREsshall not excaed the limits

shown in Figures 3.2.1-1, 3.2.1-2, and 3.2.1-3. AThe limits of Figures 3.2.1-1,

3.2.1-2, and 3.2.1-3 shal1 be reduced ts 3 value of 0.84 times the two rec1rcu-

lat1on loop operation limit when in single recirculation leop operation.

APPLICABILITY: OPSRATIONAL CONOITION 1, when THERMAL POWER is greater than
or equai to 25% of RATED THEQMAL POWER.

ACTION:

With an APLHGR excaediné 1imits of Figure 3.2.1-1, 3.2.1-2, or 3.2.1-3,
" initiate corrective action"w#hin 15 minutes and restore APLHGR to within

the required limits within rs or reduca THERMAL POWER to lass than

25% of RATED THERMAL PQWER wi %he next 4 hours.
SURVEILLANCE REQUIREMENTS ’ ;f&
va—

4.2.1 A1l APLHGRs shall be verified to be equ‘? to or lass than the Iim1
determined from Figures 3.2.1-1, 3 2.1-2, and 3.2.1-3:

a. At least anca per 24 hcurs,

B. Within 12 hours after completion of a THERMAL POWER increase of at
least 15X of RATED THERMAL POWER, and

c. Initially and at least once per 12 hours when the reactor is
operating with a LIMITING CONTROL R00 PATTERN for APLHGR.

WASHINGTON NUCLEAR - UNIT 2 3/4 2-1
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REPLACEMENT FOR FIGURE 3.2.1-3
on page 3/4 2-4

Bundle Average Exposure (MWD/MTM)

Maximum Average Planar Linear Heat
Generation Rate (MAPLHGR) Versus
Average Bundle Exposure

ENC XN-1 Fuel
Figure 3.2.1-3
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Replace with othached 9 3,23

WER DISTRIBUTION LIMITS
3}>\2.3 MINIMUM CRITICAL POWER RATIO

LIMI:;§G CONOITION FOR OPERATION

AY

ACTION:

With the end h
> Specification 8.3.4.2, operation may nZinue and the provisions of

Specification 3\0.4 are not applically

a.

2. £0C minus 2000 MWD

b.  With MCPR lass than [HeMMZRR limit times X, determined from Figure
3.2.3-1, initiate cp@Btiva acticn within 15 minutas and restore
MCPR to within thedq imit within 2 hours cr reduce THERMAL

THERMAL POWER within the next 4 hours.

Initially and at least once per 12 hours when the rsactor is operating
with a LIMITING CONTROL ROQ PATTERN for MCPR. - '

WASHINGTON NUCLEAR - UNIT 2 3/4 2-6




NEW 3/4.2.3:

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 THERMAL 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 15
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.

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., At least once per 24 hours,

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

c. 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






TABLE 3.2.3-1

MCPR OPERATING LIMITS FOR
RATED CORE FLOW

Equipment Status

Normal#*

Control Rod Insertion
Bounded by Tech. Spec.

RPT Inoperable,
Normal Scram

%

MCPR Operating Limit

100% Core Flow 106% Core Flow
" 1.27 ENC Fuel 1.27 ENC Fuel
1.28 GE Fuel 1.28 GE Fuel
1.32 Both Fuel 1.32 Both Fuel
Types Types
1.32 ENC Fuel 1.33 ENC Fuel
1.33 GE 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 l. 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
Fully Withdrawn

Notch 45
Notch 39
Notch 25
Notch 5

Slowest Measured Average Control Rod
Insertion Time to Specified Notches
for Each Group of 4 Control Rods Arranged

in a Two-by-Two Array (Seconds)

404
.660
1.504
2.624
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MCPR OPERRTING LIMIT
N
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REPLACEMENT FOR FIGURE 3.2.3-1
on page 3/4 2-7

30

40 50 60 20 80 30 100
TOTAL CORE RECIACULATING FLOW (Z RATED)

Reduced Flow MCPR Operating Limit

Figure 3.2.3-1
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POWER DISTRIBUTION LIMITS

3/4.2.4 LINEAR HEAT GENERATION RATE

LIMITING CONDITION FOR OPERATION

CFM'GE&mL

3.2.4 The LINEAR HEAT GENERATION RATE (LHGRz\sha11 not exceed 13.4 kN/ft.;:_9

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER 1s greater than or
equal to 25e of RATED THERMAL POWER.

ACTION:

With the LHGR of ahy fuel rod exceeding the limit, initiate ‘corractive action
within 15 minutes and restors the LHGR to within the limit within 2 hours or
reduce THERMAL POWER to<less than 25% of RATED THHQﬁAL POWER within the next

4 hours.
)

e T-hre oMby UL UeyS SRR Bu-
PITOX> JOU T4s AN YU D YO UL

SURVETLLANCE REQUIREMENTS 1;‘:5"
N
4,2.4 LHGRs shall be'determine¢ﬂggtze equal to or less than the limit:
a. At least once per urs,

B. Within 12 hours after completion of a THERMAL POWER increase of at
least 15% of RATED THERMAL POWER, and

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

WASHINGTON NUCLEAR - UNIT 2 3/4 2-8






Linear Heat Géneration Rate Limit (kW/ft)

18
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Q NEW FIGURE TO FOLLOW PAGE 3/4 2-8. .
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Average Planar Exposure (MWD/MT)

LINEAR HEAT GENERATION RATE (LHGR) LIMIT
VERSUS AVERAGE PLANAR EXPOSURE
EXXON 8X8 FUEL

FIGURE 3.2.4-1

EXP _LHGR

0 16.62
. 610 1b6.62
2,680 15.10
5,230 14.71
7,840 1419
10,470 14.13

13,220 14.06

16,990 14.06
18,780 14.00
21,690 13.93
24,420 13.93
27,280 13.08
30,160 12.24
33,060 11.40
36,960 10.47
38,900 9.66

141,830 8.66

44,760 7.77







INSTRUMENTATION

ﬁ ENO=-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM INSTRUMENTATION
®
LIMITING CONDITION FOR OPERATION
3.3.4.2 The end-of~cycle racirculation pump trip (EOC-RPT) systam
Y instrumentation channels shown in Table 3.3.4.2-1 shall be OQPERABLE with their
trip setpoints sat consistant with the values shewn in the Trip Setpoint
. column of Table 3.3.4.2-2 and with the ENO-QF-CYCLE RECIRCULATION PUMP TRIP
SYSTEM RESPONSE TIME as shown in Table 3.3.4.2-3.
APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL PQWER {is greatar than or
° equal to (30)% of RATED THERMAL POWER,
ACTION:
a. With an.end-of e recirculation pump trip systam instrumentation
- channel trip se t less consarvative than the value shown in the
Allowable Values }n of Table 3.3.4.2-2, declare the channel
inoperable until t} annel is restored to QPERABLE status with the
® channel satpoint adj consistent with the Trip Setpcint value.

greater t

b. With the number of QPE ?5 channals one less than required by the
Minimum QPERABLE Channel &@c Trip Systam requirement for one or
anoperab!e channel(s) in the tripped

han the

bath trip systams, place
condition within one hour.

¢. With the number of QPERABLE ch s two or more less than requiresd
by the Minimum QPERABLE Channelsdn Trip System requirement for one

trip systeam and: ‘OA

]
)=
o
I
o
<=
3J
o~
=
&
0
Q
u R
L 1. If the incperable channels consist of one turbine governor
83 valve channel and one turbine thraottle valve channel, placa
= both inoperable channels in the tripped condition within ane
=R hour.
. 23 -
T 98 * 2. If the incperable channels include twe turbine governor vaive
46' _g E channels or two turbine throttle vaive channels, declare the
] ~— trip system inoperable. .
v S
% w8 d. With one trip system incperable, restore the inoperable trip systam
o 8= to QPERABLE status within 72 hours or,take the ACTION required by
N =9 <\Speciﬁcation 3.2.3. J
g 4o u
© gdc° 2, With both trip systams inoperable, restors at least one trip system
L B to QPERABLE status within one hour or take the ACTION required by
~ S &3 &~ Specification 3.2.3. ’ A,
R 2ac
&
£
2
~
WASHINGTON NUCLEAR - UNIT 2 3/4 3-41
TR * If MCPR is evaluated to be equal to or greater than the applicable
0‘ MCPR limit without EOC-RPT within one hour, operation may continue
and the provisions of Specification 3.0.4 are not applicable.
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3/4.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.1 SHUTDOWN MARGIN

A sufficient SHUTDOWN 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 accaptable
limits, and (3) the reactor will be maintained sufficiently suberitical to
preciude inadvertent criticality in the shutdown condition.

Since core reactivity values will vary through core life as a function of
fuel depletion and poison burnup, the demonstration of SHUTDOWN MARGIN will be
performed in the cold, n-free condition and shall show the core to be
suberitical by at least .383 delta k/k or R + 0.28% delta k/k, as
appropriata. The value ot/ in units of ¥ delta k/k is the diffarence between
the calculated value of m core reactivity during the operating cycle and
the calculated beginning=-of- core reactivity. The value of R mus% be
positive or zero and must be ined for each fuel loading cycle.

i

Two different values are supﬁed in the Limiting Condition for Qperation
to provide for the different metho demonstration of the SHUTDOWN MARGIN.
The highest warth rod may be determi analytically or by test. The SHUTDOWN
MARGIN is demonstratad by an insequence control rod withdrawal at the begin-
ning of life fuel cycle conditiens, and, necassary, at any future time in
the cycle if the first demonstration indi that the required margin could
be reduced as a function of exposure. Obs ion of subcriticality in this
congition assures subcriticality with the mo eactive 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 REACTIVITY ANOMALIES V/see Tneect As odtached

- LX)

. = ,

- H

i O
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INSERT A: to page B 3/4 1-1

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 Kaff). 1In 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 Kopg 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 Kgqff
is the Ko¢¢ as calculated by the core monitoring system for actual
plant conditions.

Since the comparisons are easily done, frequent checks are not
an imposition on normal operation. A 1 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.



REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.3 CONTROL ROOS

The specification of this section ensure that (1) 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 on total red 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 investigatad on a timely basis.

Damage within the control rod drive mechanisg could be a generic problem,
therafore with a control rod immovable because ;!l;cessive friction or
mechanical interference, cperation of the reac@is limited to a time period
which is reasonable to determine the cause 03:91 inoperability and at the same
time prevent operation with a large number o operable control rods. .

Control rods that are ijnoperable fo her reasons are permitted to be
taken out of service provided that tho the nonfully inserted position are
consistent with the SHUTDOWN MARGIN r ébirements. :

The number of control rads pe@ed to be inoperable could be more than
the eight allowed by the specifigqéﬁ n, but the occurrance of eight inoperable
rods could be indicative of a ngE’ ¢ prablem and the reactor must be shutdown
for investigation and reso]uti% f the problem.

The control rod system is designed to bring the reactor subcritical at a

rate fast enough to prevent the MCPR from becoming less than _the fuel cladding
safety limit during the iimibimsepemer transient analyzed inXNeebiemekningh

Yomigt, This analys‘i’s\ 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 red 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 problem. )

The scram discharge volume is required to be OPERABLE so that it 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 rcds with inoperable accumulators may still
be inserted with normal drive water pressure. Operability of the accumulator

. ensures that there 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)

Contral 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 dnterm1n1ng that a rod is properiy
coupled and therefore this check must be performed prior to achieving
criticality arter completing CORE ALTERATIONS that could have affectad the
control rod coupling integrity. The subsequent check is performed as a backup
to the initial demonstration.

In order to ensure that the contrel rod pattarns can be followed and
therafore that other parameters ars within their limits, the control rod
position indication system must be QPERABLE.

The control rod housing support restricts the outward movement of a
control rod to less than 3 inches in the avent of a housing failure. The
amount of rod reactivit ich could.be added by this small amount of rod
withdrawal is less than ngégi] withdrawal increment and will not contribute

)

to any damage to the prima olant systam. The support is not required when
there is no prassure to act driving force to rap1d]y ejact a drive
housing.

The raquired surve111ance rvals are adequata to determine that the
rods ars QPERABLE and not so fre ‘eﬂt as to cause excessive wear on the systam
components.

3/4.1.4 CONTROL ROD PROGRAM CONTROLg=>

Control rod withdrawal and insertio
that the maximum insequence individual co
which are withdrawn at any time during the: cycle could not be worth
enough to result in a peak fuel enthalpy gre than 280 cal/gm in the event
of a contral rod drop accident. The specified sequences are characterized by
homogeneaus, scattered pattarns of control rod withdrawal. 'When THERMAL POWER
is greater than 20% of RATED THERMAL POWER, there is no possible rod worth
which, if dropped at the design rate of the velocity limiter, could result in
a peak enthalpy of 280 cal/gm. Thus requiring the RSCS and RWM to be OPERABLE
when THERMAL POWER is less than or equal to 20% of RATED THERMAL PGWER
provides adequate control.

The RSCS and RWM provide autcmatic supervision tc assure that out-of-
sequence rods wi11 not be withdrawn or inserted.

quancas ars established to assure
rod or control rod segments

—
akroched iho-E-ﬁﬂ-end-4ho-eohauqooo-oi-bhe-mmmhro---qp-:m=£u=&=l!nsusp-u-t:-qluuc

The REM is designed to automat]caliy prevent fue] damage in the event of
erroneots rod withdrawal from locations of h1gh powar dens1ty during high
power coperaticn. Two channels are provided. Tripping one of the channels
will block erroneous rod withdrawal scon enough to prevent fuel damage. This
system backs up the written sequence used by the cperator for withdrawal of
contrel rods.
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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.



"




‘continue for short periods of time
. periods of time with one of the r nt components inoperable.

REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.5 STANDBY LIQUID 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 objective
it 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 peak and the required minimum
pumping rate is 41.2 gpm. The minimum storage '§§me 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 vessal. The
temperature requirement on the sodium pentaboMte solution is necessary to
ensure that the sodium pentaborate remain:;n solution.

With redundant pumps and explosiv ‘gﬁgection valves and with a highly
reliable control rod scram system, opg;?!ﬁon of the reactor is permitted to
the system inoperable or for longer

A

Surveillance requirements astablished on a frequency that assures a
high reliability of the syste nce the solution is established, boron
concentration will not vary $s 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 intervals
will assure that these valves will not fail because of deterioration of the
charges.
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3/4.2 POWER DISTRIBUTION 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 50.486.

: et AL
3/4.2.1 AVERAGE PLANAR LINEAR HEAT GEMERATION RATE 758& <

The peak cladding temperature (PCT) following a posgulated less-of-coolant
accident is primarily a function of the average heat gerferation rate of ail the
® rods of a fuel assembly at any axial location and .is degendent only secondarily
on the rod ts rod power distribution within an assembly.,sie peak clad tempera-
ture is calculated assuming a LHGR for the highest powered rod which is equal
to or less than the des LHGR corracted for densification. This LHGR times
1.02 is used in the heatl@Ede along with the exposure dependent steady-state

gap conductance and rod-to local peaking factor. The Technical Seoecifiga~ S
tion AVERAGE PUANAR LINEAR GZNERATION RATE (APLhGR) is this LHGR of the lﬂ%e‘(t

® highest powered rod divided s-local peaking factors~ The limiting value B',
for APLHGR is shown in Figures 1-1, 3.2.1-2, and 3.2.}1-3 for two recircula-
tion lcop gperation. These valu all be muitipiied by/a factor of 0.84
for single recirculation loop operdtjQn. This multiplier] is determined from
comparison of the limiting analysi ween two recirculdtion loop and single
recirculation loop operation. see nsext G,

o m The calculational procedure used togfdtablish the APLHGR shown on Figures
3.2.1-1, 3.2.1-2, and 3.2.1-3 is based o ss- of-caolant accident analysis.
The analjs1s was performad using calculational models

wt:nch are coqs1ster}t with the requirements of pendix K to ‘!0 CFR Part =£_)

- =
-

P Tt PR R T " A
d A—See hsere D
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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 2200°F 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. 1.







POWER DISTRIBUTION LIMITS

BASES

] . -

control rod block functions

ensure that the MCPR does n
or that > 1% plastic strain
scram settings and rod bloc
formula in this specificati
indicates a higher peaked p

.of the APRM instrumentsimust be adjusted for both
two recirculation loop operation and single recirculation lcop operation to

ot become less than the fuel cladding safety limit
does not occur in the degraded situation. The

k settings are adjusted in accordance with the

on when the combination of THERMAL POWER and MFLPO

ower distribution to ensure that an LHGR transient

would not be increased in the degraded condition.

Limit: plant operations +o+_£§, Reqion
covexed by The, trensient ond
accident analysis. Tn oddition,
+the APRM setpointd
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BASES TABLE 8 3.2.1-1

SIGNIFICANT INPUT PARAMETERS TQ THE

LOSS-OF-COQLANT ACCIDENT ANALYSIS

@
Plant Prametars;
Core RHERMAL POWER .......000000 . .. 3482 MWL* whigh corresponds
to 105X of rAtad steam flow
Vessel Stdam Qutput ..........c00uune Ibm/h which cor-
@ respondy  to 105% of rated

"Yessel Steam Doke

%sure Ceteseneen

Design Basis Reci ul& Line
8reak Area for:

‘ a. Llarge Breaks\3 &éo 12

b. Small Breaks QN0

fual Parameters:
° " . INITIAL
QESIGN MINIMUM
AXIAL CRITICAL
FUEL BUNOLE PEAKING POWER

FUEL TYPE GEOMETRY FACTOR RATIO

Initial Core sxs / . 1.4 1.18
®

nd its source is prasentad
6.3, and 15.8 of the FSAR.

o
o
®
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@ 0 POWER DISTRIBUTION LIMITS

_ BASES

3/4.2.3 MINIMUM CRITICAL POWER RATIO

The required operating, limit MCPRs at steady-state operating conditions as

* spec1f1ed in Specification 3.2.3 are derived from the established fuel cladding
intagrity 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 1imit, 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.

ty Limit is not exceeded
jent, the most limiting tran-

To assure that the fuel cladding integrity
during any anticipated abnormal operaticnal t
sients have been analyzed to determine which 1t in the largest reduction
in CRITICAL POWER RATIO (CPR). The type of nsients evaluated were loss of
flow, increase in pressure and power, posjtive reactivity insertion, and coolant
temperature decrease. The limiting tra t y'le‘lds the largest delta MCPR.
When added to the Safety Limit MCPR, quired minimum operat\ng Timit MCPR
of Specification 3.2.3 1s obtained a sent d in feeguee 3.2, 3-1.

. ble <A >ENC-cove.
valuation of a given tr@ t begms with the system/initial param~
eters shown in . a

re input to a S@mgeme dynamic behavior
transient computer program. ' ; :

XN-NF -85- 143

S0SOPI O rmli GRG0 S (R, Qg outputs of this program along with the initial
MCPR form the input for further analyses of the thermally limiting bundle, widk-

EGOIGROmG RSt et e A=t e rme ey eAGGmeTte=dere phbamba
WERE=piidiade A The principal result of this evaluation is the reduction in
caused the transient.
See, TR ' »MCPR,

insext A’ The purpose of the w/(;f Figure 3.2.3-1 is to define operating

atrtached
1imits at other than rated core flow conditions. At less than 1005 of rated
flow the required MCPR is
M that the Safety Limit MCPR will not be violated. I’"‘\_\ 68&
see Y 5 wsext L
mneext B! ottt o aached
otroched - . X

R e e e e e
) <

e—the i""'."'9"“"“"‘-."?". AT P AN Hn-uﬁih‘-i’ L

SR rem bt fafet it it sttt e b epoweTS e HORRT

At St bttt A~ et ire O T el orrr e

i pmcanneiponds "5? Mﬂ idad ;"‘"I St ':'I v '”giiiﬁ""lle'h'.“

Yivguiing,
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INSERT A: to page B 3/4 2-4:

‘
L ] ‘ll!’

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

e
] INSERT B: to page B 3/4 2-4:
t:he: maximum of the rated f£low MCPR determined from Table 3.2.3-1 and
the reduced flow MCPR determined from Figure 3.2.3-1, MCPR¢ assures
®

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

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

BASES

MINIMUM CRITICAL POWER RATIO (Cantinued)

A% 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 cantrol rod
patterns which may be employed at this point, operating plant experience indi-
cates that the resulting MCPR value is in excass of rsquirements by a considerable
margin. Ouring initial start-up testing of the plant, a MCPR evaluaticn will
be made at 25% of RATED THERMAL POWER level with minimum recirculaticn pump
speed. The MCPR margin will thus be demonstratad such that future MCPR evaluation
below this power level will be shown to be unnecessary. The daily requirement
for calculating MCPR whan THERMAL POWER is greater than or equal to 253 of
RATED THERMAL 'POWER is sufficient since power distribution shifts are very slow
when there have not been significant paower or control rod changes The require-
ment for calculating MC hen a limiting control rod pattern is approached
ensyres that MCPR will b n follawing a change in THERMAL POWER or power
shape, regardless of magn1;§§>‘ that could places operation at a thermal limit.

3/4.2.4 LINEAR HEAT GENERAT

This specification assures Gg' the Linear Heat Generation Rata (LHGR) in
any rod is less than the design 1i Q‘k heat generation even if fuel pellet
densification is postulated.

Aplencstet: 155
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