_ NPE-%8/05

REACTIVITY CONTROL SYS/EMS

3/4.1.5 STANDBY LIQUID CONTROL SYSTEM
LIMITING CONDITION FOR OPERATION

3.1.% iw{@ﬁdby Tiquid control system subsystems shall be OPERABL
APPLICABILITY: OPERATIONAL CONDITIONS 1, il:ifihi,.____ij>
L
ACTION: ) ) 1,8

(I““T:E a. In OPERATIONAL CONDITION 1 or 2:
1. With one system subsystem inoperable, restore the Lrepenible

s
subsystem to OPERABLz status within 7 days or be in at least
HOT SHUTDOWN within the next 12 hours.

2. With both standby liquid control system subsystems inoperable,
restore at least one subsystem to OPERABLE status within 8 hours
or te in at least HOT SHUTDOWN within the next 12 hours.

b.  In OPERATIONAL CONDITION 5*:

1. With one system subsystem inoperable, restore the inoperable
subsystem to OPERABLE status within 30 days or insert all
insertable control rods within the next hour.

2. With both standby liquid control system subsystems inoperable,
insert all insertable control rods within one hour.

!URVEILLANCE REQUIREMENTS

4.1.5 Each standby liquid control system subsystem shal) be demonstrated
OPERABLE: (v OPERATIONAL CONDITZONS | 2and 5%
a. At least once per 24 hourslby verifying that;
- The temperature ¢f the sodium pep

r than or fq(nﬂh

R The available volume of sodium pentaborate sol

- W ithin ‘rn@fs uf‘ﬂayrg 2.1,
NSERT C ) 3. The heat tracing-esmewst-is OPERABLE by determining
temperature of the pump suction piping 1s,within-the-timite—ot

greater than or equal To 75°F and less Fhan
or equal te ED'F, | ———

¥With any control rod withdrawn. Not applicable to control rods removed per
Specification 3.9.10.1 or 3.9.10.2.
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In OPERATIONAL CONDITIONS 1, 2 AND 5%:

s Two subsystoms, and

OPERATIONAL CONDITIONS 34, &# AND 5#:

At least one division of heat tracing circuitry on the pumps suction
piping.

INSERT B Page 3/4 1418
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€. In OPERATIONAL CONDITIONS 1, 2, 3#, 4#f, 54# and 5%:

1.  With no heat tracing OPERABLE, restore at least one division of heat
tracing circuitry to OPERABLE status, and

2. 1f the pumps suction piping temperature decreases to less than 75°F,
declare both standby liquid control system subsystems inoperable and
perform Surveillance Requirement 4.1.5.e.3 before declaring a
standby liquid control system subsystem OPERABLE.

3. The provisions of Specification 3.0.4 are not applicable in
OPERATIGNAL CONDITIONS 3, 4, and 5.

d. In OPERATIONAL CONDITIONS 1 AND 2:

1. With the sodium pentaborate concentration greater than 15.2 weight
percent and the net tank volume greater than or equal to
4281 gallons and less than or equal to 5088 gallons, verify the
sodium pentaborate solution temperature to be greater than or equal
to the standby liquid control system solution minimum temperature
limit of Figure 3.1.5-1 once per 4 hours and restore the sodium
pentaborate solution to within the limits of Figures 3,.1.5-1 and
3.1.5+2 within 72 hours,

2. Otherwise, declare both standby liquid control system subsystems
inoperable and be in at least HOT SHUTDOWN within the next 12 hours.

-
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b, At least once per 24 hours in OPERATIONAL CONDITIONS 3#, 4# and 5# by
verifying the heat tracing is OPERABLE by determining that power is

available to at least one division of heat tracing circuitry and the
temperature of the pumps suction piping is greater than or equal to 75°F
nd less that or equal to 130°F,

——
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# With sodium pentaborate solution in the standby liquid control system
storage tank,

-
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. _NPE-38/05
REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

(g)dr At least once per 31 days by;

1. Starting both pumps and recirculating demineralized water to the
test tank,

2. Verifying the continuity of the explosive charge.
3.  Determining that

the concentration of boron
in solution is within the Timits of Figure 3.1.5-% by chemica!
analysis. *

4. Verifying that each valve, manual, power operated or automatic,
in the flow path that is not locked, sealed, or otherwise
secured in position, is in its correct position.

@t Demonstrating that, when tested pursuant to Specification 4.0.5,
the minimum flow requirement of 41.2 gpm at a pressure of greater
than or equal to 1300 psig is met, without actuation of the pump
relief valve.

@;211 At least once per 18 months during shutdown by;

I Initiating one of the standby 1iquid control system

subsystems, including an explosive valve, and verifying that
a flow path from the pumps to the reactor pressure vessel is
available by pumping demineralized water into the reactor
vessel. The replacement charge for the explosive valve shal)
be from the same manufactured batch as the one fired or from
another batch which has been certified by having ore of that
batch successfully fired. Both system subsystems shall be
testad in 36 months.

2. Demonstrating that the pump relief valve opens within 3% cf
the system design pressure and verifying that the relief valve
does not actuate during recirculation to the test tank.

3. =**TUemonstrating that all heat traced piping between the storage
tank and the reactor vessel is unblocked by pumping from the
storage tank to the test tank and then draining and flushing

the piping with demineralized water. A
( TnserT F
4. Demonstrating that the storage tank heater is OPERABLE by

verifying the expected temperature rise for the sodium pentaborate
solution in the storage tank after the heater is energized.

*This test shall also be performed anytime water or b s added to the

solution or when the solution temperature drops belouﬁ“t—++m+e—e4-

—AREtueed—
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This test may be performed by any series of sequential, overlapping or total
flow path steps such that the entire flow path is included.
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REACTIVITY CONTROL SYSTEMS

BASES .
GONTROL ROD PROGRAM CONTROL. {Fertinued)

The RPCS provigas svtomatic supervision to assure that out-of-sequence
pods wi1) not da witharawn or {ngaried. A rod fo out of sequence 17 1t doas
not Beet the criteria of the Banked Position Withdraws! Ssauence as described
in tha FSAR. The RPCS function 18 0)lcwad Lo be Dypassad 1n the Rod Action
fontro] System (RACS) 1f necessary, for example, to insert an inoperadle cont
trel red, return an out-of-segquente control ruc %o the proper im-sequance

sition or sove an in-ssquence contrel rod to anether in-sequance position.
he requirsment that & secend qualified fndividus) verify such bypatsing and
posi . ning o contro) rods ensures that the bases for RIS limitations are
not exceeded. In addition, {f THERMAL POWER (& below the lsw power setpoint,
additions) restrictions are provided when bypessing contre) ¥sds to ensure

operaticon at al) times within the basis of Lha contrel rnd drop eccigent
analysis

The aralysis of the rod d-op accident is presented in Section 15.4 of the
FSAR and the techrigues of the ana'ysis are prasented in a tepica’ repert,
Reference 1, and tws supplements, Reverences 2 ana 3.

The RPCS 1s also designed to avtomatically prevent fus) damage ia the

evant of arroneous rod withdrawa! from locations of high power Jensity during
higher powar oparation.

& dua) channe) zystem is provided that, above the low power setpoing,
restricts the withdrawa! distances of &1) non-pariphera]l control Pads, 1his
pestriction 1s greatest at highest power lavels.

2/4.1.% STANDBY LIQUID CONTROL SYSTEM

The standdy 1iqu’d contro! system provides & backup capability for brings
ing the reactor from full power to & teld, xencn-free shutdown, assu@ing that
the withdrawn contro) rods remain fized in the rated power pattern. Vo et
ghis objective it 18 neces.ary to fnject @ guantity of boror which produces &
concantration ef 660 ppm tm the reactor gore in approximataly 50 Lo 120 ain-

' | b auEmpr DA bt st s V084 53052 IeRe~0 L0084 ue-Heataboreie
S BR—BBOdrPri R rrd g S B0

R L~

L Be e -t Eo-regeiraatat-0f-2%: There {8 an adaitional allowance of

165 ppa in the reacter core te account for ‘mperfect pixing and leakage. The
108 roouirement was selected to override the reactivity insertion rate due %o

cooldown following the xenc. poison peak and the reouirad pusing rate is

41.2 goa. The sinisum storage voliame of wiee 15 established to allow

far the pertion below the pump sucticn thaticannet be insertad. The tespara-

ture requirssent fs necessary o unsu'e thaﬁtt&s.anaiun pentasor reaaing \n

solutien, {Favre 30523 TnageT

e Y ’,3
T TPicne, R. C. Stirn and J. & Woolley, *Rod Urop Accident Analysis
for Lasge BWR's " C. E. Topical Kepert KEDO-10827, HMarch 1972

€. J. Paone, R. C. Stirn and K. M. Young, Supplement 1 to HEDO-10%27,
July 1872

J. M. Haun, C. J. Pacna and R. C. Stirn, Aadendus 2, ®Exposed Cores,”
Supplement 2 to WEDO-10827, January 197)
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To meet the 3% shutdown requirement. the minimum required solutiom

concentration at the design volume of 4530 gallons is 14.4 weight percent. In
order to establish this minimum concentration, it is necessary to have a
minimum weight of 5803 pounis of sodiam pentaborate.

INSERT B to Page B 3/4 1-4

The sodium pentaborate solution is required to be maintained above the minimum
required concentration and below the maxiwum allowable concentration on
Figure 3.1.5-2.
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Attachment 4 to AECM-90/0012
Page 1

SER1 RESPONSES TO THE JULY 21, 1989 AND
SEPTEMBER 29, 1989 NRC QUESTIONS

NRC Question No, |

Will the tank overflow if the temperature increases from 75°F to 130°F?

SER] Response

the solution concentration., Assume solution concentration is constant
with respect to temperature and therefore, volumetric changes will be
based on density changes of water with respect to temperature,

\
l
The specific gravity of sodium pentaborate solution depends primarily on
Tank ID = 10B.0 in = 9.0 ft (Keference 1)

Tank volume per foot = 63,62 ft’/ft = 475.8 gal/ft

High Alarm = 10'-9 7/8" = 10.82 ft = 688.6 ft° = 5151 3 gaiw
(Reforence 2)

The specific volume of water at 75°%, V., = 0.01607 ftB/lhn

75
The mass of water in the tank at the high level alarm at 75°F is:

_ (688.6 ft°)
(0.01607 ft*/1bm)

= 42,850 lbm

The specific volume of water at 130° is V = 0,01625 ftsllbn

(Reference 3) 130

The volume of 42,850 lbm of water at 130°F is:

(42,850 1bm) x (0.01625 £t /1bm) = 696.3 ft° = 5208.7 gal

The volume increase is, therefore, 7.7 ft3 or 57.6 gal

The level increase is 0,12 ft or about 1-1/2 inches

This corresponds Lo a level of 10,94 ft or 10'=11 3/8"

This level is 4 5/8" below the bottom of the tank overflow at 11'-4"

Therefore, as demonstrated by the results of the above calculation, the
tank will not overflow i{f the temperature increases from 75°F to 130°F,

References:

1. GE Drawing 767E164 Rev., 7
& Level Setting Diagram J-1603 Rev, 2
3.  Thermodynamic Properties of Steam, Keenan and Keyes
* This volume is the total tank volume and includes the volume below
instrument level zero at 6.125" above the tank bottom,
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. Attachment & to AECM-90/0012
¥ Page 2

NRC Question No. 2

How is the SLCS & ction piping temperature measured? How are the
measurements recorded? 1f the temperature drops below 75°F, how do we
assure th.t the solution hasn't solidified?

SER]_Response

The heat tracing provided for the SLCS pump suction piping consists of
two independent subsystems. FEach subsystem is supplied power from an
independent power source. The primary subsystem heat tapes energize when
the piping temperature reaches B5°F, decreasing. The backup heat tapes
energize when the piping temperature reaches BO°F, decreasing. Both heat
trace subsystem control panels are provided with "Power Available"
lights, and power indicating LEDs on each control module.

The SLCE suction piping temperature is currently measured with a handheld
pyrometer at four locations once every 24 hours, in all OPERA™IONAL
CONDITIONE.,  The aeasurements are recorded in the operator daily logs.
The power indicating lights for the heat tracing circuits and controllers
are also currently checked once per 24 hours, in all OPERATIONAL
CONDITIONS. The results of heat tracing checks are presently recorded on
the auxiliary building rounds sheets, These will be moved to the
operator daily logs (Technical Specification readings) upon approval of
the proposed Specificat [on,

Existing Technical Specification Surveillance 4.1.5.d.3 provides the
corrective action required in the event the pump suction piping
temperature drops below ".F, This surveillance requires that all heat
traced piping between the storage tank and the reactor vessel be verified
unblocked by pumping from the storage tank to the test tank,

This surveillance frequency and corrective action are consistent with the
SILCS surveillance requirements in the BWR Owners Group Improved BWR
Technical Specifications (NEDC-31681).
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Attuchment 4 to AECM-90/0012
. Page 3

NRC Question No. 3

Provide additional information on tank heater design and how it assures
adequate mixing.

SERI Response

The SLCS storage tank uses an operating heater for maintaining the minimum
required solution temperature (electric immersion type rated at 10 kw, 480
V, 3-phase, located approximately 8.9" above the tank bottom). 1n addition
to the operating heeter, & mixing heater is used for the initial wixing of
the tank contentu during chemical addition (electric immersion type rated
at 40 kw, 48OV, 3-phase, located approximately at tank azimuth 270 degrees
and 8.1" above the tank bottom),.

The operating heater is controlied automatically using & temperature
indicating controller (TIC) with a temperature element (TE) located in a
thermowell at approximately tank azimuth 330 degrees and 7.4" above the
tank bottom. This instrumentation maintains the solution temperature
between 85°F and 95°F, The I'E location prov 'des & conservative temperature
measurement such that operation of the heater would not cause the TIC to
short-cycle the heater. 1In addition to this instrumentation, a temperature
switch (T8) is located in a thermowell immediately below the TE
approximately 2.4" above the tank bottom, In conjunction with a remote
trip unit, this TS provides a control room alarm if the tank solution
temperature, measured at one of the coldest locations in the tank, falls to
B80°F or lower,

The mixing heater is controlled manually using a local handswitch to aid in
solution mixing during chemical addition. The electrical rating of this
heater is sized to ensure complete dissolution and mixing of the sodium
pentaborate sclution, In addition to the mixing heater, the tank is
provided with a sparger along the tank bottom for solution mixing using
either air or makeup water as needed.
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