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ARVANSAS POWER AND LIGHT COMPANY

DOCKET NO, 50-368

ARKANSAS NUCLEAR ONE, UNIT 2
AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 82
License No, NPF-6

1. The Nuclear Regulatory Commission (the Commission) has found that:

A The applications for amendment by Arkansas Power and Light Company
(the licensee) dated October 28, 1987 and supplemented by letter
dated January 19, 1988, comply with the standards and requirements
of the Atomic Energy Act of 1954, as amended (the Act), and the
Commission's rules and requlations set forth in 10 CFR Chapter I;

The facility will operate in conformity with the application, as
amended, the provisions of the Act, and the rules and regulations
of the Commission;

C. There is reaconable assurance: (1) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

D. The issuance of this license amendmert will not be inimical to the
common defense and security or to the health znd safety of the public;
and

E. The issuance of this amendment is in accordance with 10 CFR Part 51
of the Commission's regulations and ali applicable requirements have
been satisfied.
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2. Accordingly, the license is amended by changes to the Technical
Specificatione as indicated in the attachment to this licerse

amendment, and Paragraph 2.c.(2) of Facility Cperating License No,
NPF-6 is her~by amended to read as follows:

2. Technical Specifications

The Technical Specifications contggned in Appendices A and B,
as revicsed through Amendment No. , are hereby incorporated
in the license. The Ticensee shall operate the facility in
accordance with the Technical Specificatiors.

o

The 1icense amendment i¢ effective as of its date of issuance,

FOR THE NUCLEAR REGULATCRY COMMISSION
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d Jose A, Calvo, Directer
Project Directorate - IV
Division of Reactor Projects - III,
IV, V and Special Projects
O0ffice of Nuclear Reactor Peoulation

Attachment:
Changes to the Technical
Specifications

Date of Issuance: March 11, 1988



ATTACHMENT TO LICENSE AMENDMENT NO, 82

FACILYTY OPERATING LICENSE NO. NPF-6
DOCKET NO. 50-3€8

Revise the followina paces of the Appendix "A" Technical Specificatinns
vith the attached pages. The revised pages are idertified by Amendment
number and cortain vertical lines irdicating the area of chanoe,

REMOVE PAGES INSERT PAGES
3/4 1-1 3/4 1-1
3/4 1-3 3/4 1-3
3/4 1-7 3/4 1-7
3/4 1-8 3/4 1-8
- 3/4 1-8Ba
3/4 1-12 3/8 1-12
3/ 1-13 3/4 1-13
3/4 1-14 3/4 1-14
3/4 1-15 3/4 1-15
3/4 1-16 3/4 1-16
3/4 5-1 3/ 5-1
3/4 5-7 3/4 5-7
2/4 9-1 3/4 9-1
2/4 10-1 3/4 10-1
B 3/4 1.2 P 3/4 1-2
B 3/4 1-3 B 3/4 1-3
B 3/4 5-1 B 3/4 5-1
B 3/4 5-2 B 3/4 5-2
B 3/4 €-3 B 3/4 6-3



3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL

» °
SHUTDOWN MARGIN = T, ->200°F
Wﬁ“
3.1.1.1  The SHUTDOWN MARGIN shall be 2 5.5% Ak/k.
APPLICABILITY: MODES 1, 2*, 3 and 4.
ACTION:

With the SHUTDOWN MARGIN <5.5% Ak/k, immediately initiate and continue
doration at 240 gpm of 2500 ppm boric acid solution or equivalent until the
required SHUTDOWN MARGIN is restored.

SURVELLLANCE REQUIREMENTS - - —

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be 25.5% Ak/k.

a. Within one hour after detection of an inoperable CEA(s) and at
least once per 12 hours thereafter while the CEA(s) is inoperable.
If the inoperable CEA is immovabl~ or untrippable, the above
required SHUTDOWN MARGIN shall be increased by an amount at least
equal to the withdrawn worth of the immovable or untrippable
CEAls).

b. When in MODES 1 or 2', at least once per 12 hours by verifying
that CEA group withdrawal is within the Transient Insertion Limits
of Specification 3.1.3.6.

c. When in MODE 2'#, within 4 hours prior to achieving reactor
criticality by verifying that the predicted critical CEA position
is within the 1imits of Specification 3.1.3.6.

d. Prior to initial operation above 5% RATED THERMAL POWER after each
fuel Toading, by consideration of the factors of e below, with the
CEA groups at the Transient Insertion Limits of Specification
3.1.3.5

¥"Tee Special Test Exception 3.10.1.
# o With Koo > 1.0,
##% With Keff < 1.0,

ARKANSAS = UNIT 2 3/4 1-1 Amendmerit No. 81, g»



REACTIVITY CONTROL SYSTEMS

- °
SHUTDOWN MARGIN Ta!g $200°F

LLMITING CONDITION FOR QPERATION r——

3.1.1.2 The SHUTDOWN MARGIN shall be 25.0 ak/k.
APPLICABILITY: MODE 5
ACTION:

With the SHUTDOWN MARGIN <5.0% Ak/k, immediately initiate and continue
boration at 240 gpm of 2500 ppm boric acid solution or equivalent until the |
required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS oo

4.1.1.2 The SHUTDOWN MARGIN shall be determined to be 25.0% Ak/k:

a. Within one hour after detection of an inoperable CEA(s) and at
least once per 12 hours thereafter while the CEA(s) is inoperable.
If the inoperable CEA is immovable or untrippable, the above
required SHUTDOWN MARGIN shall be increased by an amount at least
equa1)to the withdrawn worth of the immovable or untrippable
CEA(s).

b. At least once per 24 hours by consideration of at least the
following factors:

Reactor coolant system boron concentration,
CEA position,

Reactor coolant system average temperature,
Fuel burnup based on gross thermal energy
generation,

Xenon concentration, and

Samarium concentration.

oy WM

ARKANSAS = UNIT 2 3/4 1-3 Amendment No. 24, 82



REACTIVI1Y CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS

FLOW PATHS = SHUTDOWN

LIMITING CONDITION FOR QPERATION N

3.1.2.1 As a minimum, one of the following boron injection flow paths sha))
be OPERABLE:

A flow path from the boric acid makeup tank via either a boric

acid makeup pump or a gravity feed connection and charging pump tc

the Reactor Coolant System if only the boric acid makeup tank in

Specification 3.1.2.7a is OPERABLE, or

low path fror the refueling water tank via either a charging

or a high pressure safety injection pump to the Reactor
System if only the refueling water tank in Specificatior

S

"t

Y
’H 3

WU -4

suspend all operatior
\anges until at least

of the above required flow paths shal) b. demonstrated

At Teast once per 7 days by verifying that the temperature of the
flow path from the discharge of the boric acid makeup tank to the
suction of the charging pump is above 55°F when a flow path from
the boric acid makeup tanks is used.

At least once per 31 days by 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

ARKANSAS = UINT 2




REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LM TING COND LT ION FOR O R O e

3.1.2.2 The following boron injection flow paths shall be OPERABLE,
depending on the volume available in the boric acid makeup tanks.

a. If the contents of ONE boric acid makeup tank meet the volume
requirements of Figure 3.1-1, two of the following three flow
paths to the Reactor Coolant System shall be OPERABLE:

1. One flow path from the appropriate boric acid makeup tank via
a boric acid makeup pump and a charging pump.

2. One flow path from the appropriate boric acid makeup tank via
a gravity feed connection and a charging pump.

3. One flow path from the refueling water tank via a charging

pump.
0R

b. If the contents of BOTH boric acid makeup tanks are needed to meet
the volume requirements of Figure 3.1-1, four of the following
five flow paths to the Reactor Coolant System shall be OPERABLE:

1. One flow path from boric acid makeup tank A via a boric acid
makeup pump and a charging pump.

2. One flow path from boric acid makeup tank B via a boric acid
makeup pump and a charging pump.

3. One flow path from boric acid makeup tank A via a gravity
feed connection and a charging pump.

4. Oneo flow path from boric acid makeup tank B via a gravity
.eed connection and a charging pump.

5. One flow path from the refueling water tank via a charging
pump.

APPLICABILITY: MODES 1, 2, 3 and 4

ACTION:

With any of the boron injection flow paths to the Reactor Coolant System
required in a or b above inoperable, restore the inoperable flow path to the
Reactor Coolant System to OPERABLE status within 72 hours or be in at least
HOT STANDBY and borated to a SHUTDOWN MARGIN equivalent to at least 5% Ak/k
at 200°F within the next 6 hours; restore the flow paths to OPERABLE status
within the next 7 days or be in COLD SHUTDOWN within the next 30 hours.

ARKANSAS = UNIT 2 3/4 1-8 Amendment No. 74, 82




4.1,2.2

ARKANSAS = UINT 2 3/4 1-8a Amendment No.g82

SURVELLLANCE REQUIREMENT S e S—

The above required flow paths shall be demonstrated OPERABLE: |

At least once per 7 days by verifying that the temperature of the
flow path from the discharge of the boric acid makeup tank(s) to
the suction of the charging pumps is above 55°F. I

At least once per 31 days by 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.

At least once per 18 months during shutdown by verifying that each
actuated valve in the flow path actuates to its correct position
on a SIAS test signal.



REACTIVITY CONTROL SYSTEMS

BORIC ACID MAKEUP PUMPS - OPERATING

G O O R L O eeeeeeeeeeee—————

3.1.2.6 At least the boric acid makeup pump(s) in the boron injection flow
path(s) required OPERABLE pursuant to Specification 3.1.2.2 shall be

OPERABLE and capable of being powered from an OPERABLE emergency bus if the

5low gath through the boric acid makeup pump(s) in Specification 3.1.2.2 is
PERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4
ACTION:

With one boric acid makeup pump required for the boron injection flow
path(s) pursuant to Specification 3.1.2.2 inoperable, restore the boric
acid makeup pump to OPERABLE status within 72 hours or be in at least HOT
STANDBY within the naxt 6 hours and borated to a SHUTDOWN MARGIN equivalent
to at least 5% Ak/k at 200°F; restore the above required boric acid pump(s)
to OPERABLE status within the next 7 days or be in COLD SHUTDOWN within the
next 30 hours.

2URVELLLANCE REQUIREMENTS ——

4.22.6 No additional Surveillance Requirements other than those
required by Specification 4.0.5.

ARKANSAS = UNIT 2 3/4 1-12 Amendment No. 24, 82



REACTIVITY CONTROL SYSTEMS
BORATED WATER SOURCES - SHUTDOWN

3.1.2.7 As a minimum, one of the following borated water sources shall be
OPERABLE:

a. One boric acid makeup tank with:

1. A minimum contained borated water volume of 3,400 gallons
(equivalent to 31% of indicated tank level),

2. A boric acid concentration between 2.5 WT% and 3.5 WT%, and
3. A minimum solution temperature of 55°F.
b. The refueling water tank with:

1. A minimum contained borated water volume of 61,370 gallons
(equivalent to 7.5% of indicated tank level),

2. A minimum boron concentration of 2500 ppm, and
3. A minimum solution temperature of 40°F.
APPLICABILITY: MODES 5 and 6
ACTION:

With no borated water sources OPERABLE, suspend all operations involving
CORE ALTERATIONS or positive reactivity changes until at least one borated
water source is restored to OPERABLE status.

4.1.2.7 The above required borated water sources shall be demonstrated
OPERABLE:

a. At least once per 7 days by:
1. Verifying the boron concentration of the water,
2. Verifying the contained borated water volume of the tank, and

3. Verifying the boric acid makeup tank solution temperature is ‘
greater than 55°F,

b. At least once per 24 hours by verifying the RWT temperature wher
it is482§ source of borated water and the outside air temperature
is < "

ARKANSAS = UNIT 2
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MINIMUM BAMT VOLUME - GALLONS

FIGURE 3.1~1

14000 MINIMUM BORIC ACID MAKEUP TANK VOLUME AS A FUNCTION OF
STORED BAMT CONCENTRATION AND REFUELING WATER TANK CONCENTRATION
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REACTIVITY CONTROL SYSTEMS
BORATED WATER SOURCES - OPERATING

JRLDOR L RN ) RO BT L3 L ——

3.1.2.8 Each of the following borated water sources shall be OPERABLE:

a. At least one of the following sources with a minimum solution
temperature of 55°F:

1. One boric acid makeup tank, with the tank contents in
accordance with Figure 3.1-1, or

2. Two boric makeup tanks, with the combined contents of the
tanks in accordance with Figure 3.1-1, and

b. The refueling water tank with:

1. A contained borated water volume of between 464,900 and
500,500 ga1lons (equivalent to an indicated tank level of
between 91.7% and 100%, respectively),

2. Between 2500 and 3000 ppm of boron,

3. A minimum solution temperature of 40°F, and

4. A maximum solution temperature of 110°F.

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

a. With the above required boric acid makeup tank(s) inoperable,
restore the make up tank(s) to OPERABLE status within 72 hours or
be in at least HOT STANDBY within the next 6 hours and borated to
a SHUTDOWN MARGIN equivalent to at least 5.0% Ak/k at 200°F;
restore the above required boric acid makeup tank(s) to OPERABLE |
status within the next 7 days or be in COLD SHUTDOWN within the
next 30 hours.

b. With the refueling water tank inoperable, restore the tank to
OPERABLE status within one hour or be in at least HOT STANDBY
ggthin the next 6 hours and in COLD SHUTDOWN within the following

hours.

4.1.2.8 Each of the above required borated water sources shall be
demonstrated OPERABLE:

ARKANSAS = UNIT 2 3/4 1-15 Amendment No. 24, 81, 82




REACTIVITY CONTROL SYSTEMS

SURVELLLANCE BEQUIREMENTS (Contiouedh

a. At least one per 7 days by:

1.  Verifying the boron concentration in each water source,

2. Verifying the contained borated water volume in each water
source, and

3. Verifying the boric acid makeup tank(s) solution temperature
is greater than 55°F.

b. At least once per 24 hours by verifying the RWT temperature.

ARKANSAS = UNIT 2 3/4 1-16 Amendment No.B82



3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

SAFETY INJECTION TANKS

hAMLITING CONDITION FOR QPERATION e
3.5.1 Each reactor coolant system safety injection tank shall be OPERABLE
with:

a. The isolation valve open,
b. A contained borated water volume of between 1413 and 1539 cubic
feet (equivalent to an indicated level between 80.1% and 87.9%,
respectively),
c. Between 2500 and 3000 ppm of borun, and
d. A nitrogen cover-pressure of between 600 and 624 psig.
APPLICABILITY: MODES 1, 2 and 3.*

ACTION:

a. With one safety injection tank inoperable, except as a result of a
closed isolation valve, restore the inoperable tank to OPERABLE
status within one hour or be in HOT SHUTDOWN within the next 12
hours.

b. With one safety injection tank inoperable due %o the isolation
valve being closed, either immediately open the isolation valve or
be in HOT STANDBY within one hour and be in HOT SHUTDOWN within
the next 12 hours.

Wm
4.5.1 Each safety injection tank shall be demonstrated OPERABLE:
a. At Teast once per 12 "ours by:

1. Verifying the contained borated water volume and nitrogen
C ver-pressure in the tanks, and

2. Verifying that each safety injection tank isolation valve
(2Cv-5003, 2Cv-5023, 2Cv-5043 and 2CV-5063) is open.

*With pressurizer pressure 2 700 psia.

ARKANSAS = UNIT 2 3/4 5-1 Amendment No. 82



EMERGENCY CORE COOLING SYSTEMS
REFUELING WATER TANK
W———

3.5.4 The refueling water tank shall be OPERABLE with:

a. A contained borated water volume of between 464,900 and 500,500
gallons (equivalent to an indicated level between 91.7% and 100%,
respectively),

b. Between 2500 and 3000 ppm of boron,

¢. A minimum solution temperature of 40°F, and

d. A maximum solution temperature of 110°F

APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

With the refueling water tank inoperable, restore tank to OPERABLE status
within 1 hour or be in at least HOT STANDBY within 6 hours and in COLD
SHUTDOWN within the following 30 hours.

SURVETLLANCE REQUIREMENTS R e
4.5.4 The RWT shall be deronstrated OPERABLE:

a. At least once per 7 days by:
1. Verifying the contained borated water volume in the tank, and
2. Verifying the boron concentration of the water.

b. At least once per 24 hours by verifying the RWT temperature.

ARKANSAS = UNIT 2 3/4 5-7 Amendment No. 81, 872



3/4.9  REFUELING OPERATIONS
BORON CONCENTRATION

TR 1) (3 ———

3.9.1 With the reactor vessel head unbolted or removed, the boron
concentration of the reactor coolant and the refueling canal shall be
maintained uniform and sufficient to ensure that the more restrictive of
following reactivity conditions is met:

a. Either a K .. of 0.95 or less, which includes a 1% Ak/k
conservatieg allowance iur uncertainties, or

b. A boron concentration of 2 2500 ppm, which includes a 50 ppm
conservative allowance for uncertainties.

APPLICABILITY: MODE 6*.
ACTION:

With the requirements of the above specification not satisfied, immediately
suspend all operations involving CORE ALTERATIONS or positive reactivity
changes and initiate and continue boration at 2 40 gpm until K is
reduced to £ 0.95 or the boron concentration is restored to 2 2366 pPpm,
whichever is the more restrictive. The provisions of Specification 3.0.3
are not aoplicable.

U TRE. R L, 3 ) S m——.

4.9.1.1 The more restrictive of the above two reactivity conditions shall be
determined prior to:

a. Removing or unbolting the reactor vessel head, and

b. Withdrawal of any full length CEA in excess nf 3 feet from its
fully inserted position within the reactor pressure vessel.

4.9.1.2 The boron concentration of the reactor coolant and the refueling
canal shall be determined by chemical analysis at least once per 72 hours.

*The reactor shall be maintained in MODE 6 when the reactor vessel head is
unbolted or removed.

ARKANSAS = UNIT 2 3/4 9-1 Amendment No. 82



3/4.10 SPECIAL TEST EXCEPTIONS
SHUTDOWN MARGIN

ML ING N O R O RO e ———————

3.10.1 The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 may be
suspended for measurement of CEA worth and shutdown margin provided
reactivity equivalent to at least the highest estinated CEA worth is
available for trip insertion from OPERABLE CEA(s).

APPLICABILITY: MODE 2.
ACTION:

a. With any full length CEA not fully inserted ard with less than the
above reactivity equivalent available for trip insertion,
immediately initiate and continue boration at 2 40 gpm of 2500 ppm
boric acid solution or its equivalent until the SHUTDOWN MARGIN
required by Specification 3.1.1.1 is restored.

b. With all full length CEAs inserted and the reactor subcritical by
less than the above reactivity equivalent, immediately initiate
and continue boration at 2 40 gpm of 2500 ppm boric acid solution
or its equivalent until the SHUTDOWN MARGIN required by
Specification 3.1.1.1 is restored.

T UAR T U4, 3, ) — —

4.10.1.1 The position of each full length CEA requirei either partially or
fully withdrawn shall be determined at least once per 2 hours.

4.10.1.2 Each CEA not fully inserted shall be demonstrated capable of full
insertion when tripped from at least the 50% withdrawn position within 7
days prior to reducing the SHUTDOWN MARGIN to less than the limits of
Specificaticn 3.1.1.1.

ARKANSAS = UNIT 2 3/4 10-1 Amendment No. 76,82



REACTIVITY CONTROL SYSTEMS

b = = Eaiammmess=s————
3/4.1.1.5 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the reactor will not be made .ritical
with the Reactor Coolant System average temperature less than 525°F. This
limitation is required to ensuie 1) the moderator temperature coefficient is
within its analyzed temperature range, 2) the protective instrumentation is
within its normal operating range, 3) the pressurizer is capable of being in
an OPERABLE status with a steam bubble, and 4) the reactor pressure vessel
is above its minimum RTNCT tenperature.

3/4.1.2 BORATION SYSTEMS

The boron injectior /stem ensures that negative reactivity control is
available during each r of facility operations. The components required
to perform this function include 1) borated water sources, 2) charging
pumps, 3) separate flow paths, 4) boric acid makeup pumps, and 5) an
emergency power supply from OPERABLE diesel generators.

With the RCS average 'amperature above 200°F, a minimum of two separate
and redundant boron injectis systems are provided to ensure single
functional capability in the event an assumed failure renders one of the
systems inoperable. Allowable out-of-service periods ensure that minor
component repair or corrective action may be completed without undue risk to
overall facility safety from injection system failures during the repair
period.

The boration capability of these systems is sufficient to provice a
SHUTDOWN MARGIN from expe ted operating conditions of 5.0% Ak/k after xenon
decay and cooldown to 200°F. The maximum expected boration capability
requirement occurs at EOL from full power equilibrium xenon conditions and
requires boric acid solution from the boric acid makeup tanks in the
allowable concentrations and volumes of Specification 3.1.2.8 and a small
fraction of the borated water from the refuelinag water tank required in
Specification 3.1.2.8.

Tne requirement in Technical Specification 3.1.2.8 for a minimum
contained volume of 464,300 gallons of 2500-3000 ppm borated water in the
refueling water tank ensures the capability for borating the RCS to the
desired concentration. The value listed is consistent with the plant ECCS
requirements.

With the RCS temperature below 20U°F, une injection system is
acceptable without single failure consideration on the basi of the stable
reactivity condition of the reactor and the additional rest “tions
prohibiting CORE ALTERATIONS and positive reactivity change in the everi the
single injection system becomes inoperable.

ARKANSAS = UNIT 2 B 3/4 1-2 Amendment No. 24,82




REACTIVITY CONTROL SYSTEMS
M =S e

The boron capability required below 200°F is based upon providing a
5% AK/K SHUTDOWN MARGIN after xenon decay and cooldown from 200°F to 140°F.
This condition requires either borated water from the refueling water tank I
or boric acid solution from the boric acid makeup tank(s) in accordance with
the requirements of Specification 3.1.2.7.

The contained water volume limits includes allowance for water not
available because of discharge line location and other physical
characteristics. The 61,370 gallon limit for the refueling water tank is l
based upon having an indicated level in the tank of at least 7.5%.

The OPERABILITY of one boron injection system during REFUELING ensures
that this system is available for reactivity control while in MODE 6.

The limits on contained water volume and boron concentration of the RWT
also ensure a pH value of between 8.8 and 11.0 for the solution recirculated
within containment after a LUCA. This pH band minimizes the evolution of
iodine and minimizes the effect of chloride and caustic stress co~rosion on
mechanical systems and components.

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications of this section ensure that (1) acceptable power
distribution 1imits are maintained, (2) the minimum SHUTDOWN MARGIN is
maintained, and (3) the potential effects of CEA misalignments are limited
to acceptable levels. ’

The ACTION statements which permit l1imited variations from the basic
requirements are accompanied by additional restrictions which ensure *hat
the original design criteria are met.

The ACTION statements applicable to a stuck or untripable CEA, to
two cr more inoperable CEAs, and to a large misalignment (2 19 inches) of
two or more UEAs, require a prompt shutdown uf the reactor since any uf these
conditions may be indicative of a possible loss of mechanical functional
canability of the CEAs and in the event of a stuck or untripable CEA, the
loss of SHUTDOWN MARGIN.

for small misalignments (< 19 inches) of the CEAs, there is 1) a
small effect on the time dependent long term power distributions rela-
vive to those used in generating '.COs and LSSS setpoints, 2) a small
effect on the avaiiable SHUTDOWN MARGIN, and 3) a small effect on the
ejected CEA worth used in the safety analysis. Therefore the ACTION

ARKANSAS = UNIT 2 B 3/4 1-3 Amendment No. 24,82



3/4.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

b— —=== e
3/4.5.1 SAFETY INJECTION TANKS

The OPERABILITY of each of the RCS safety injection tanks ensures that
a sufficient volume of borated water will be immediately forced into the
reactor core through each of the cold legs in the event the RCS pressure
falls below the pressure of the safety injection tanks. This initial surge
of water into the core provides the initial cooling mechanism during large
RCS pipe ruptures.

The limits on safety injection tank volume, and pressure ensure that
the assumptions used for safety injection tark injection in the accident
analysis are met.

The limits on safety injection tank boron concentration are
conservatively set to be consistent with the refueling water tank (RWT)
concent=ation. The upper limit supports the analysis for boron
precipitation and minimum pH of the post LOCA containment solution. The
lower limit is consistent with the RWT value for operational convenience.
The accident analysis assumes a lower value of 2000 ppm boron.

The safety injection tank power operated isolation valves are
considered to be "operating bypasses" in the context of IEEE Std. 279-1971,
which requires that bypasses of a protective function be removed
automatically whenever permissive conditions are not met. In addition, as
these safety injection tank isolation valves fail to meet single failure
criteria, removal of power to the valves is required.

The limits for operation with a safetv injection tank inoperable for
any reason except an isolation valve close. minimizes the time exposure of
the plant to a LOCA event occurring c~acurrent with failure of an additional
safety injection tank which may result in unacceptable peak claddirng
temperatures. If a closed isolation valve cannot be immediately opened, the
full capability of one safety injection tank is not available and prompt
action is required to place the reactor in a mode where this capability is
not required.

3/4.5.2 ana 3/4.5.3 ECCS SUBSYSTEMS

The OPERABLILTY of two separate and independent ECCS subsystems ensures
that sufficient emergency core cooling capability will be available in the
event of a LOCA assuming the loss of one subsystem through any single
failure consideration. Either subsystem operating in conjunction with the
safety injection tanks i< capable of supplying sufficient core cooling to
1imit the peak cladding temperatures within acceptable limits for all
postulated break sizes ranging from the double ended break of the largest
RCS cold leg pipe downward. In addition, each ECCS subsystem provides long
term core cooling capability in the recirculation mode during the accident
recovery period.

ARKANSAS = UNIT 2 B 3/4 5-1 A-endment No. 82
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The Surveillance Requirements provided to ensure OPERABILITY of each
component ensures that at a minimum, the assumptions used in the accident
analyses are met and that subsystem OPERABILITY is maintained. Surveillance
requirements of throttle valve position stops and flow balance testing
provide assurance that proper ECCS flows will be maintained in the event of
a LOCA. Maintenance of proper flow resistance and pressure dr~p in the
piping system to each injection point is necessary to: (1) privent total
pump flow from exceeding runout conditions when the system is in its minimum
resistance configuration, (2) provide the proper flow :plit between
injection points in accordance with the assumptions used in the ECCS-LOCA
analyses, and (3) provide an acceptable level of total ECCS flow to all
injection points equal to or above that assumed in the ECCS-LCOCA analyses.

3/4.5.4 REFUELING WATER TANK (RWT)

The OPERABILITY of the RWT as part of the ECCS ensures that a
sufficient supply of borated water is available for injection by the ECCS
and CSS in the event of a LOCA. The limits on RWT minimum volume and boron
concentration ensure that 1) sufficient water is available within
containment to permit recirculation cooling flow to the core, and (2) the
reactor will remain subcritical in the cold condition following mixing of
the RWT and the RCS water volumes with all control rods inserted except for
the most reactive control assembly. These assumptions are consistent with
the LOCA analyses.

The contained water volume 1imit includes an allowance for water not
usable because of tank discharge line location or other physical
characteristics.

The 1imits on contained water volume and boron concentration of the RWT
also ensure a pH value of between 8.8 and 11.0 for the solution recirculated
within containment after a LOCA. This pH band minimizes the evolution of
iodine and minimizes the effect of chloride and caustic stress corrosion on
mechanical systems and components.
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3/4.6.2 DEPRESSURIZATION AND COOLING SYSTEMS

3/4.6.2.1 CONTAINMENT SPRAY SYSTEM

The OPERABILITY of the containment spray system ensures that
containment depressu-izction and cooling capability will be available in the
event of a LOCA. Tihe prassure reduction and resultant . ower containment
leakage rate are cons: (ent with the assumptions used in the accident
analyses,

The containment spray system and the containment cooling system are
redundant to each other in providing post accident cooling of the
containment atmosphere. However, the containment spray system also provides
a mechanism for removing iodine from the containment atmosphere and
therefore tne time requirements fcr~ restoring an inoperable spray system to
OPERABLE status have been maintained consistent with that assigned other
inoperable ESF equipment.

3/4.6.2.2 SODIUM HYDROXIDE ADDITION SYSTEM

The OPERASILITY of the sodium hydroxide addition system ensures that
sufficient WNaOH is added to the containment spray in the event of a LOCA.
Tha 1imits on NaOH volume and concentration ensure a pH value of between 8.8
and 11.0 for th2 solution recirculated within containment after a LOCA.

This pH band minimizes the evolution of jodine and minimizes Lhe effect of
chloride and caustic stress corrosion on mechanical systems and components.
The contained water volume limit includes an allowance for water not usable
because of tank discharge line location or other physical characteristics.
These assumptions are consistent with the iodine removal efficiency assumed
in the accident analyses.

3/4.6.2.3 CONTAINMENT COOLING SYSTEM

The OPERABILITY of the containment cooling system ensures that 1)
the containment air temperature will be maintained within limits during
no-.al operation, and 2) adequate heat removal capacity is available when
optrated in conjunction with the containment spray systems during post-LOCA
cor iitions.
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