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- limit specified in Figure 3.3.10-1.

Kevisep

INSTRUMENTATION
3]4.3.10 NEUTRON FLUX MONITORING INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.10 The APRM and LPRM* neutron flux noise levels shall not exceed
three (3) times their established baseline value.

L DELETE ASTERISKS
APPLICABILITY: OPERATIONAL CONDITION 1X¥¥ with two reactor coolant system
recirculation loops in operation with THERMAL POWER greater than the
limit specified in Figure 3.3.10-1 and total core flow less than
45% of rated total core flow or with one reactor coolant system
recurculation Toop not in operation with THERMAL POWER greater than the

]

“ACTION:  With the APRM or LPRM* neutron flux noise level greater than
three (3) times their established baseline noise levels, initiate correc-
tive action within .15 minutes to restore the noise levels to within the
required Timits within 2 hours or reduce THERMAL POWER to less than or
Equa] to "the Timit specified in Figure 3.3.10-1 within the next 2

ours.

.............

- 4.3.10.1 The provisions of Specification 4.0.4 are not applicable.

4.3.10.2 With two reactor coolant system recirculation loops in opera-
’ tion, establish a baseline APRM and LPRM* neutron flux noise
level value within 2 hours upon entering the APPLICABLE OPERA-
TIONAL CONDITION of Specification 3.3.10 provided that
baselining has not been performed Since the most recent CORE
ALTERATION.

4.3.10.3 HWith one reactor coolant system recirculation loop not in

operation, establish a baseline APRM and LPRM* neutron flux

- noise level value with THERMAL POWER less than or equal to the

- limit specified in Figure 3.3.10-1 prior to entering the
APPLICABLE OPERATIONAL CONDITION of Specification 3.3.10
provided baselining has not been performed with one reactor
coolant system recirculation loop not in operation since the
most.recent CORE ALTERATION.#

WASHINGTON NUCLEAR - UNIT 2 3/4 3-102
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SURVEILLANCE REQUIREMENTS

§

" 4 3 10.4 The APRM and LPRM* . eutron flux noise .1evels shall be deter-
‘ - mined to be less than or equal to the 1imit-of Specification

3.3.10 when operating within the APPLICABLE OPERATIONAL
CONDITION of Specification 3.3.10:

a. At least once per 8 hours, and

b.  Within 30 minutes after completion of a THERMAL POWER
‘ 1ncrease of at 1east 5% of RATED THERMAL POWER.

*Detector levels A and C of one LPRM string per core octant plus detector

levels A and C of one LPRM string in the center of the core should be
moni tored.

DELETE -i28ee-Spee+ﬁ+—¢e&%—E*eep%4en—8=&6¢4-—

#The baseline data obtained in Specification 4.3.10.3 is applicable to
operation with one reactor coolant system recirculation Toop not in

gpgri31gn and. THERMAL PONER greater than the 1imits specified in Figure

WASHINGTON NUCLEAR - UNIT 2 . 3/4 3-103
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INSTRUMENTATION

BASES

MONITORING INSTRUMENTATION (Continued)

3/4.3.7.12_ RADIOACTIVE GASEQOUS EFFLUENT MONITORING INSTRUMENTATION

The radioactive gaseous effluent instrumentation is provided to monitor
and control, as applicable, the releases of radioactive materials in gaseous
effluents during actual or potential releases of gaseous effluents. The
alarm/trip setpoints for these instruments shall be calculated and adjusted in
accordance with the methodology and parameters in the 0DCM to ensure that the

.alarm/trip will occur prior to exceeding the limits of 10 CFR Part 20. This

" APDED —p~

instrumentation also includes provisions for monitoring and controlling the
concentrations of potentially explosive gas mixtures in the WASTE GAS HOLDUP
SYSTEM. The OPERABILITY and use of this instrumentation is consistent with
the requirements of General Design Criteria 60, 63, and 64 of Appendix A to
10 CFR Part 50. - !

2
3/4.3.8 TURBINE OVERSPEED<PROTECTION SYSTEM
o
This specification is g?g;tded to ensure that the turbine overspeed
protection system instrumentatjop and the turbine speed control valves are
OPERABLE and will protect the tdrBine from excessive overspeed. Protection
from turbine excessive overspeed‘ﬁs”required since excessive overspeed of the
turbine could generate potentially’.damaging missiles which could impact and
damage safety-related components, eﬁgiﬁvent or structures.

3/4.3.9 FEEDWATER SYSTEM/MAIN TURBINE TRIP SYSTEM ACTUATION INSTRUMENTATION

The feedwater system/main turbine trip:system actuation instrumentation
is provided to initiate the feedwater system/déin turbine trip system in the
event of reactor vessel water level equal to orsgreater than the level 8
setpoint associated with a feedwater controller failure.

3/4.3.10 NEUTRON. FLUX MONITORING INSTRUMENTATION

° At the high power/Tow flow corner of the operating domain, a small
probability of Timit cycle neutron flux oscillations exists depending on
combinations of operating conditions (e.g., rod patterns, power shape).
To provide assurance that neutron flux 1imit cycle oscillations are
detected and suppressed, APRM and LPRM neutron flux noise levels should
be monitored while operating in this region.

o~ .Stability tests at operating BWRs were reviewed to determine a

. generic region of the power/flow map in which surveillance of neutron

flux noise levels should be.performed. A conservative decay ratio of 0.6
was chosen as the bases for determining the generic region for surveillance
to account for the plant to plant variability of decay ratio with core and
fuel designs. This generic region has been determined to correspond to a
core flow of less than or equal to 45% of rated core flow and a thermal
power, greater than that specified in Figure 3.4.1.1-1 (Reference).

WASHINGTON NUCLEAR - UNIT 2 8 3/4 3-7
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INSTRUMENTATION
BASES

MONITORING INSTRUMENTATION (Continued)
NEUTRON FLUX MONITORING INSTRUMENTATION (Continued)

Neutron flux noise Timits are also established to ensure early
detection of limit cycle neutron flux oscillations. BHWR cores typically
operate with neutron flux noise caused by random boiling and flow noise.
Typical neutron flux noise levels of 1-12% of rated power (peak-to-peak)
have been reported for the range of low to high recirculation loop flow
during both single and dual recirculation loop operation. Stability
tests at operating BWRs have demonstrated that when stability related
neutron flux limit cycle oscillations occur they result in peak-to-peak
neutron flux limit cycles of 5-10 times the typical values. Therefore,
actions taken to reduce neutron flux noise levels exceeding three (3)
times the typical value are sufficient to ensure early detection of
limit cycle neutron flux oscillations.

Typically, neutron flux noise levels show a gradual increase in
absolute magnitude as core flow is. increased (constant control rod
pattern) with two reactor recirculation loops in operation. Therefore,
the baseline.neutron flux noise level obtained at a specific core flow
can be applied over a range of core flows. To maintain a reasonable
variation between the lTow flow and high flow ends of the flow range, the
range over which a specific baseline is applied should not exceed 20% of
rated core flow with two recirculation Toops in operation. Data from
tests and operating plants indicate that a range of 20% of rated core
flow will result in approximately a 50% increase in neutron flux noise
Tevel during operation with two recirculation loops. Baseline data
should be taken near the maximum rod line at which the majority of
operation will occur. However, baseline data taken at lower rod lines
(i.e., lower power) will result in a conservative value since the neutron
flux noise level {s proportional to the power level at a given core flow.

In the case of single loop operation (SLO), the normal neutron flux
noise may increase more rapidly when reverse flow occurs in the inactive
Jet pumps. This justifies a smaller flow range under high flow SLO
conditions. " Baseline data should be taken at flow intervals which
correspond to less than a 50% increase in APRM neutron flux noise level.
If baseline data is not specifically available for SLO, then baseline
data with two recirculation Toops in operation can be conservatively
applied to SLO since for the same core flow SLO will exhibit higher
neutron flux noise levels than operation with two Toops. However,
because of reverse.flow characteristics: of SLO, the core flow/drive
flow relationship is different than the two loop relationship and there-
fore the baseline data for SLO should be based on the active Toop re-
circulation drive flow, and not the core flow. Because of the uncer-
tainties involved in SLO at high reverse flows, baseline data should

“NA§HINGTON NUCLEAR - UNIT 2 " B 3/4 3-7a
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INSTRUMENTATION

BASES

MONITORING INSTRUMENTATION (Continued)
NEUTRON FLUX MONITORING INSTRUMENTATION (Continued)

be taken at or below the power specified in Figure 3.4.1.1-1. This
will result in approximately a 25% conservative baseline value if
compared to baseline data taken near the rated rod 1ine and will
therefore not result in an overly restrictive baseline value, while
g{gviding sufficient margin to cover uncertainties associated with

WASHINGTON NUCLEAR - UNIT 2 B 3/4 3-7b
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3/4.4 REACTOR COQLANT SYSTEM

3/4.4.1 RECIRCULATION SYSTEM

RECIRCULATION LOOPS

LIMITING CONDITION FOR OPERATION

3.4.1.1 Two reactor coolant system recirculation laops shall be in operation.

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2%,

ACTION:
a. With one reactor coolant system recirculation lcop not in ‘operation:
1. wfthin 4 §§3rs:
a) Place thé@ngcirculation flow control system in the Local

Manual (Position Control) mode, and

«

DELETE, ——b9-——Reduee—1HEéQﬁF%fGwER-%e-4-50%—9#—RAIEB—$HERMAE-#GNERT—aﬂdT—
NP v{(ﬂ -
c) Increase the ﬁIﬂIMgM-CRITICAL POWER RATIO (MCPR) Safety
Limit by 0.01 to§é£97 per Specification 2.1.2, and,

d) Reduce the Maximum Average Planar Linear Heat Generation
Rate (MAPLHGR) limit_géba value of 0.84 times the two
recirculation Toop opetgﬁﬁon limit per Specification 3.2.1,
and, )

e) Reduce the Average Power Range Monitor (APRM) Scram and
Rod Block and Rod Block Monitor Trip Setpoints and Allow-
able Values to those applicable for single recirculation
loop operation per Specifications 2.2.1, 3.2.2, and 3.3.6.

Roo New b AS FOLWWS. )  Reduce the volumetric flow rate of the operating recircula-
. tion loop to < 457866%% gpm. AL,125 .
— b) The THERMAL POWER sholl be less Yrawm or_ equol To the Umik specified tw Fia. 3.4.10.-1
or the provisions e Spec. 4.3.10.3 oxre Sotichred With ‘one. veoctor coplan' systen,
| vecircu\adiow 100p NOF In opevodionm Gnd with THERMAL POWER orenter Yhun Hie Umit
specilied n Fig:- 3.4.1.1-1, and the provisions of Spec. 4-3.10.3 huyirg not been :
soMotied, iniHoke 0ckon Within 18 minutes Yo rednce TREEMAL POWEL Yo lees Yham

Ky eqyned Ao e Uimit specified iv Fio. 3411 -1 within Y houvs. The provisions

.

-,
1
n

*See Special Test Exception 3.10.4.

ackwal This z
**This value represents thgﬁdeeign-volumetric recircu]aticnS]oop Tlow which
preduces }00% core flow at 100% THERMAL POWER. Fhe value +o=ba~

—appiied-wild—berdetermined during the Startup Test Program.
s

s

A
P

'

( LR
W X

.
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REACTOR COOLANT SYSTEM

LIMITING CONDITION FOR OPERATION (Continued)

ACTION: (Continued) ‘Lb

g) Perform Surveﬂ'lance Requirement 4.4.1.1.2 if THERMAL POWER
is < 3A¥*** of RATED THERMAL POWER or the recirculation loop
flow in the operating loop is < }&%;*\*6‘ of rated loop flow.

DE\_E]-E eice—Re raH-a3o+H0R BOP 0 n-the-operating 06D .-.
: w tha ADRM ] oo - deviabe fromt) : ab1ished
s o
FHax—ne |I5e paéaeau 'g'_s 3% sl &% 99'.'e'| by-more—than-S0r-when—
i h S
¢ %)  Reduce recirculation Toop flowyin.the operating loop until
App NEW the core plate AP noise does*fbot deviate from the estab~
PARA " 1" : Tished core plate AP noise¥patterns P(SUZRY4H| by more
(see ATT'D) than Rl 100%

DELETE

2. The provisions of Specifi:‘:‘%ja;.jon 3.0.4 are not applicable.
3. Otherwise, be in at 1e3§§5HOT SHUTDOWN within the next 12 hours.
b. VWith no reactor coo'lant.system recirculation 'Ioops in operat'lon,

immediately initiate medsures to place the unit in at least HOT
SHUTDOWN within the next"ﬁ hours.

SURVEILLANCE REQUIREMENTS

4.4.1.1.1 With one reactor coolant system recirculation loop not in operation,
at least once per@ﬁgs verify that:

759” The recirculation flow control system is in the Local Manual
(Position Control) mode, and
41,7125

x).) ", The volumetric flow rate of the operating loop is <-45—699'gpm xx

— ackua) This .-
**This value represents thepdesign volumetric reci rcu]ationsloop flow which

produces 100% core flow at 1005 THERMAL POWER. value 4o~-baw
.app-h-ed—uq-l-‘-l—be/‘determ'med during the Startup Test Program.
*xxIndtial-vetues. F'ma] va‘luesﬂe—b& determined during Startup Testing based
upon THERMAL POWER and recirculation loop flow which will
sweep\the cold water from the vessel bottom head preventing stratification.
! octual
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REACTOR COOLANT SYSTEM

SURVETLLANCE REQUIREMENTS (Continued) — -

7£c' The core plate AP noise is less thanEEZEiof the established core

plate AP noise patterns. ¥~200%

e

4.4.1.1. 2- With one reactor coolant system recirculation loop not in operat1on,
within no more than 15 minutes prior to either THERMAL POWER increase or recir-
culation loop flow increase, verify that the following differential temperature
requirements are met if THERMAL POWER is < JC%*** of RATED THERMAL POWER or the
recirculation loop flow in the operating ec1rcu1at1on Toop is < WE*** of rated
loop f]ow s LAY, Y

. la. < 145°F betweéﬁf%eactor vessel steam space coolant and bottom head

. ! drain line coolan%;, ' o P

b. < S0°F between thetreactor coolant within the loop not in operation
and the coo]ant in tﬁiiggactor pressure vessel, and -

o

c. < 50°F between the reacton*coo]ant within the loop not in operation
and the operating loop. qg

The differential temperature requirements of Specification 4.4.1.1.2b. and c.
do not apply when the loop not in operatioqbis isolated from the reactor
pressure vessel. 'eﬁ?

4,4.1.1.3 Each reactor coolant system rec1rcu1at1on ioop flow control valve
shall be demonstrated OPERABLE at least once per 18 months by:

a. Verifying that the control valve fails "as is" on loss of hydraulic
pressure (at the hydraulic control unit), and

; b. Verifying that tha average rate of control valve movement is:
1. Less than or equal to 11¥ of stroke per second opening, and

2. Less than or equal to 11% of stroke ber second closing.

S A ——— wwa . *
**xxiad-tiat-vetvess  Final va1uegﬁte—be determined during Startup Testing based

upon THERMAL POWER and recirculation loop flew which will -
sweep |the cold water from the vessel bottom head preventing stratification.
ock

i 1:1;‘
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d. Cove Dow is oyeoker than ov. e,qouod Yo 3% of voxed cove
flow when core THERMAL PowER “Ts qreoker Yam e limik
specilied = R, '%‘2‘?‘*‘*‘*
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FIGURE 3.4.1.1-1
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MITS OF SPECIFICATION 3.4.1.1
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