1.12 Freaquency Notation

The frequency ﬁotation specified for the performance
of surveillance requirements shall.correspond to the

intervals defined below.

Notation Frecuency
S, Each shift At least once per 12 hours
D, Daily © At ledst once per 24 ﬁours
Twice per week At least once per 4 days

and at least twice per”7 days

W, Weekly At least once per 7 days

B/W, Biweekly At least once per 14 days

M, Monthly At least once per 31 days

B/M, Bimonthly At least once per 62 days

. @, Quarterly At least once per 92 days

SA, Semiannually At least once per 6 months

A, Annually At least once per 12 months
Y::) R At least once per 18 months

s/U . Prior to each startup

N.A. Not Applicable

P Prior to each startup if

not done previous week
PR . Within 12 hours prior to
each release

1.13 Offsite Dose Calculation Manual (ODCM'

.

The ODCM is a manual containing the methodology and

parameters to be used for calculating the offsite

| -
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Emergency Core Cooling System, Auxiliary Cooling Systemsf/zgf'\
Recirculation Fan Coolers, Containment Spra and

arcoal
HEPA Filters

»

ation that are neces-

—.
T
B

normal shutdown situati (2) to remove heat from contain-

ment in normal eérating and emergency situations, (3) to {
H

remove airbdOrne iodine from the ¢ ainment atmosphere

following a postulated Design Basis Acciden and (4) to

minimize containment leakage to the environment subse ugEF to

4
g
a Design Basis Accident. yd

T 7
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3.3.1 Safety Injection and Residual Heat Removal Systems

Specification

-

G 3.3.1.1 ' The reactor shall not be taken above the mode indicated unless

the following conditions are met:

a. Above cold shutdown, the refueling water storage tank

Leo 3,50 contains not less than 300,000 gallons of water, with a

SR 2.5.4.\ .

S I.S.4. boron concentration of at least 2000 ppmn.

b. Above a reactor coolant system pressure of 1600 psigqg,
except during performance of RCS hydro test, each
3!5‘ 0‘ i [ L]

Leo \ accumulator is pressurized to at least 700 psig with an
@ indicated level of at least 50% and a maximum of 82% with
qﬂ!nb a boron concentration of at least 1800 ppm.

c. At or above a reactor coolant system temperature of

Lleow 35.2 A .

350°F, three safety injection pumps are operable.



£.
(co .S\
Ceo 2.S50A
Leo 3.5.4
g.
L(ao 3l$.2'
h.
i.
Lco 3.5.0
Sp. 2505
j.
Lco 2.S5.2

d.
Lco 3.5.2

e‘

Ceo 35,2

At or above an RCS temperature of 350°F, two residual
heat removal pumps are operable.

At or above an RCS temperature of 3S50°F, two residual
heat removal heat exchangers are operable.

At the conditions required in a through e above, all
valves, interlocks and piping associated with the above
components which are required to function during accident
conditions are operable.

At or above an RCS temperature of 350°F, A.C. power shall
be removed from the following valves with the valves in
the open position: safety injection cold leg injection
valves 878B and D. A.C. power shall be removed from
safety injection hot leg injection valves 878A and C with
the valves closed. D.C. control power shall be removed
from refueling water storage tank delivery valves 8964,
896B and 856 with the valves open.

At or above an RCS temperature of 350°F, check valves
853A, 853B, 867A, 867B, 878G, and 878J shall be operable
with less than 5.0 gpm leakage each. The leakage
requirements of Technical Specification 3.1.5.2.1 are
still applicable.

Above a reactor coolant system pressure of 1600 psigqg,
except duriqg performance of RCS hydro test, A.C. powerl
shall be removed from accumulator isolation valves 841
and 865 with the valves open.

At or above an RCS temperature of 350° F, A.C. power
shall be removed from Safety Injection suction valves

825A and B with the valves in the open position, and from

valves 826A, B, C, D with the valves in the closed

position.

\/“‘—\
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3.3.1.2 If the conditions of 3.3.l1l.l1la are not met, then satisfy the
Q‘: — condition within 1 hour or be at hot shutdown in the next 6
hours and at least cold shutdown within an additional 30

hours.

3.3.1.3 The requirements of 3.3.1.1b and 3.3.1.1i may be modified to
Leo 2.50 allow one accumulator to be inoperable or isolated for up to
one hour. If the accumulator is not operable or is still
isolated after one hour, the reactor shall be placed in hot
shutdown within the following 6 hours and below a RCS pressure

of 1600 psig within an additional 6 hours.
3.3.1.4 The requirements of 3.3.1.1c may be modified to allow one
safety injection pump to be inoperable for up to 72 hours. If
LLeo =502 the pump is not operable after 72 hours, the reactor shall be
placed in hot shutdown within the following 6 hours and below
a RCS temperature less than 350°F within an additional 6

hours.

G 3.3.1.5 The requirements of 3.3.1.1d through h. may be modified to
allow components to be inoperable at any one time. More than
Lce 3.5.2 one component may be inoperable at any one time provided that
one train of the ECCS is operable. If the requirements of
3.3.1.1d through h. are not satisfied within the time period
specified below, the reactor shall be placed in hot shutdown.

within 6 hours and at an RCS temperature less than 350°F in an

b ol

additional 6 hours.

a. One residual heat removal pump may be out oqu ser‘;rice
RS S e
provided the pump is restored to operable status w_i,thitg

72 hours.

Lco 352




L.CO =2S.2

Leo 3502 (Hn-\(_)

d.

One residual Qeat removal heat exchanger may be out of
service for a period of no more than 72 hours.

Any valve, interlock, or piping required for the func-
tioning of one safety injection train and/or one low head
safety injection train (RHR) may be inoperable provided
repairs are completed within 72 hours (except as speci-
fied in e. below).

Power may be restored to any valve referenced in 3.3.1.1g
for the purposes of valve testing provided no more than
one such valve has power restored and provided testing is
completed and power removed within 12 hours.

Those check valves specified in 3.3.1.1h may be inopera-
ble (greater than 5.0 gpm leakage) provided the inline

MOVs are de-energized closed and repairs are completed

within 12 hours.

33+ 6—Dbeteteds
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RS ; The facility has four service water pumps. Only one
m 3 i}§ needed during the injection phase, and two ate
req\ired during the recirculation ©phase of a
postulated loss-of-coolant accident.‘®’ The Aontrol
room emergency air treatment system is 'digned to

filter th4 control room atmosphere during eriods when

.’/—w ---.—-——F“'/

the control\toom is isolated and to maipfain radiation
levels in the  control room at agceptable levels

following <the YResign Basis Accident.¢®? Reactor

e—

-

operation may coRtinue for a/ limited time while

veers w

repairs are being made to thé air treatment system
since it is unlikely that tHe system would be needed.
Technical Specification\/3.3.5 applies only to the

eguipment necessary o ilter the control room

0 atmosphere. Equipmept necessary to imitiate isolation
off the <control/ room 1is \coverded by another f
specfication.

The limits £gr the accumulator pXxessure and volume
assure the/required amount of water \injection during
an accidént, and are based on values used for the
accident analyses. The indicated 1ljvel of 50%
corresponds' to 1108 cubic feet of watkr in the
aacumulaﬁor and the indicated level of 82% colNresponds
to 1134 cubic feet.

The limitation of no more than .one safety injecgion

pump to be operable when overpressure protection\is

being provided by a RCS vent of 2 1.1 sq. in. insures

Amendment No. 24, 48
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hat the mass addition from the inadvertent operation g

safety injection will not result in RHR system presgtre
excdeding design limits. The limitation on no garfety
injeckion pumps operable and the discharge lines Asolated
when ovRrpressure protection is provided by th€é pressur-
izer PORX’s removes mass injection from/ inadvertent
safety injegtion as an event for which thig configuration
of overpressire protection must be designed to protect.
Inoperability &f a safety injection plimp may be verified
from the main coltrol board with tife pump control switch

in pull stop, or tke pump breakex in the test racked out

T TEENR v e - S —

position such that \the pump/could not start from an

inadvertent safety injectign signal. Isolation of a

o —.
e ~

safety injection pump adjstharge path to the RCS may be
verified from the main gbrX:rol board by the discharge MOV
m switch position indicAting dlosed, or the discharge valve
closed with A.C. pbwer remowed, or a manual discharge
path isolation vAlve closed such that operation of the
associated safgty injection pump \ould not result in mass

injection t¢/ the RCS.

/-——/"N\_, e S S

High concgnhtration boric acid is no needed to mitigate
the congequences of a design basis acdident. Reference :
(10) demonstrates that the design basis Rccidents canlbe
mitAgated by‘safety injection flow of RWST {oncentration.
pherefore, SI pump suction is taken from the RWST.

Requiring that the safety injection suction valves (825A
and B, 826A, B, C and D) are aligned with A.C. power
removed insures that the safety injection system would
not be exposed to highdconcentration boric acid anj the

assumptions of the accident analysis are satisfied.

aAmendment No. fﬁ, 57 3.3-14
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References B

(\)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

(10)

AMnendment No. 7§,57

Deleted \\\\“m~
\\\\

UFSAR Section 6.3.3.1

UFSAR Section 6.2.2.1

YFSAR Section 15.6.4.3
UFRSAR Section 9.2.2.4

UFSRR Section 9.2.2.4

Deleted

UFSAR Gection 9.2.1.2

UFSAR Sgction 6.2.1.1 (Containment Integrity) and
UFSAR Settion 6.4 (CR Emergency/Air Treatment)

Westingholyse Report, "R.E. Gixina Boric Acid Storage

Tank Boron Concentration Reduction Study" dated
Nov. 1992 by C.J. McHugh afid J.J. Spryshak

3.3.1l4a
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Channel

pPescription

SK 3.5.4.}

SR 39083

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

21.

22.

23.

24,

Rod Position Bank
Counters

Steam Generator Level
Charging Flow

Residual Heat Removal
Pump Flow

Boric Acid Storage Tank Level

Refueling Water
Storage Tank Level

Volume Control Tank
Level

Reactor Containment
P;essure

Radiation Monitoring
System

Boric Acid Control

Containment Drain
Sump Level

Valve Temperature
Interlocks

Pump-Valve Interlock

Turbine Trip
Set-Point

Accumulator Level and
Pressure

Amendment No. ;4, 57

TABLE 4.1-1 (Continued)

Check

s(1,2)

H.A.

H.A.

N.A.

N.A.

N.A.

N.A.

Calibrate Test

N.A. N.A.
R M

R H.A.
R CN.A
R H.A
R N.A
R N.A.
R M(1)
R M

R "N.A.
R N.A.
N.A. R
N.A. N.A.
R M(1)
R N.A.
4.1-6

Remarks

1) With rod position indication

2) Log rod position indications each
4 hours when rod deviation monitor
is out of service

lHote 4

1) Isolation Valve signal

Area Monitors Rl to R9,
System Monitor R17

1) Block Trip




SR_2.5.4.2

N

1.

6a.

6b.

TABLE 4.1-2

MINIMUM FREQUENCIES FOR_EQUIYPMENT AND SAMPILING TESTS

Reactor Coolant
Chemistry Samples

Reactor Coolant
Boron

Refualing Water
Storage Tank Water
Sample

Boric Acid storage
Tank

Control Rods

Full Length
Control Rad

Full Length
Control Rod

Pressurizer Safety
vValves

Main Steam Safety
Valves

Containment
Isolation Trip

Refueling System
Interlocks

0 Amendment No. ;é, 57

Test
Chloride and Fluaride

oxygen

Boron Concentration

Boron Concentration
Boron Concentration

Rod drop times of all
full length rods

Move any rod not fully
insaerted a sufficient
number of gteps in any
one direction to cause a
change of pogition as
indicated by the rod
position indication
system

Hove each rod through
itg full length to
verify that the reod
position indication
gyntem transitions occur

Set point
Set point

Functioning

Functioning

4.1-8

Frequency

3 times/week and at least
every third day

5 times/week and at least
every second day except
when below 25Q°F

Weakly

Weakly

Twice/Week"

After vessel head removal
and at least once per 18
months (1)

Monthly "

Each Refueling Shutdown

Each Refueling Shutdown
Each Refueling Shutdown
Each Refueling Shutdown

Prior to Refueling
Operations




Se 3.5.\..4

Test

Frequency
Each Refueling Shutdown

Monthly

Monthly

Bi-Monthly
(220

Daily
Daily

Honthly
72 hours (2) (3)

Each Refueling Shutdown

individual rods

following any maintenance on or modification to the control
rod drive system which could affect the drop time of those

Not required during a cold or refueling shutdown.

An isotopic analysis for I-131 equivalent activity is required
at least monthly whenever the gross activity determination
indicates 1iodine concentration greater than 10% of the
allowable limit but only once per 6 months whenever the gross
activity. determination indicates iodine concentration below

11. Service Water Functioning
System
12. Fire Protection Functioning
Pump and Power
Supply
13. Spray Additive NaOH Concent
Tank
14. Accumulator Boron Concentration
15. Primary System Evaluate
Leakage
16. Diesel Fuel Supply Fuel Inventory
17. Spent Fuel Pit Boron Concentration
18. Secondary Coolant Gross Activity
Samples
19. Circulating Water Calibrate
Flood Protection
Equipment
Notes:
(1) Also required for specifically affected
specific rods.
(2)
(3)
10% of the allowable limit.
(4)

When BAST is required to be operable.

Amendment No. ?ﬁ, 57 4.1-9
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Se 2.s.2.5

Safety Injection, Containment Spray and lodine Removal

Systems Tests

Applicability:

Applies to testing of the Safety Injection System, the Contain-

ment Spray System, and the Air Filtratior System inside Ccn-

tainment.
Objective:
To verify that the subject systems will respond promptly and

perform their intended functions, if required.

Specification:

Safety Tests

Safety Injection System

a. System tests shall be performed at each reactor refueling
interval. The test shall be performed in accordance with

the following:

With the reactor cogl'._ant system pressure less than
or.equal to 350 psi;and temperature less than or
_equal to 350°F, a test sa.i'etgr injection signal will
be applied to initiate operation of the system. '1‘.he

safety injection and residual heat removal pump

motors are prevented from starting during the test.

4.5-1
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The system test will be considered satisfactory if |
control board indicatizn and visual observations
indicate that all valves ha.ve.reccivcd the Safety
Injection signal and have complected their traybl.
The proper s'cquence and tin’xing ofthe rotating‘
components are to be verified in conjunction with

.

Section 4, 6.1 b,

4.5,1.2 Containment Spray System

a.

4.5.2 Component Tests *

System tests shall be performed at cach rezctor re-
fucling interval, The tcst shall be performed with the

isolaticn valves,in the spray supply lines,at the con-

tainment tlocked closed. Operation of the system

-

is initialcd by tripping the normal actuation instrumen-

tation.

The spray nozzles shall be checked for proper functioning
at lcast every five ycars,
The test will be considered satisfactory if visual obser-

vations indicate all c'g;nponcnts have ovperated satisfac-

toril&.

&

a.

Se 3.s5.2.4

.. 4.5.2.1 . Pumns

Except dt{ring cold or re.{c’ﬁcling shutdowns thé safety
injection pumps, residual heat removal puz:p‘s., and
containment spray punps shall be siarted at intervals

not to cxcced one month. The pumps shall be tested prior
to startup if the time since the last test excceds 1 month.

4,5-2 -






Acceptaple levels &pf performance for the pumps
shall be that the pumps start, operate, and develép

the minimum discharge pressure for the flows listed

in the table bel

ow:

RECYCLE" DISCHARGE
PUMPS FLOW RATR PRESSURR" -
Containment
Spray Pumps 35 -gpm - 240 psig .
Notes
Residual Heat
Removal Pumps (200 gpm]} (140 psig] (1)
450 gpm 138 psig
Safety Injection
Pumps [50 gpm] {1420 psig] (2)
150 gpm 1356 psig
Table 4.5-1
Notes

(1) Items in square brackets are effective until the
installation of the new residual heat removal
minimum f£low recirculation system.

Items in square brackets are effective until
installation of the new safety injection minimum
flow recirculation system.

(2)

4.5.2.2 Valves

a. Except during cold or refueling shutdowns the spray

additive valves shall be tested at intervals not to

exceed one month. With the pumps shut down and the

valves upstream and downstream

amendment No. 33 4.,5-3
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o0& the spray acdditive valves closed, each valve
will be opened and closed by operator action.
This test shall be performed prior to startup

if£ the time since the last test exceeds one month.

=. mhe accunulator check wvalves shall be checked for
cperability during each refueling shutdown.
4.5.2.3 Alxr Tilt=atiocn Svstenm

4.5.2.3.1 At l=ast cnce every 18 months or after every 720 hours of
charccal Zileration system opgration since the last test,
or Zcllzwing painting, f£ire or chemical release in any ven-
tilaticn zone communicating with the system, the tost accident
charccal system shall have the foliowing conditions demonstrated

a. The zressure drop across the charcoal adsorker bank is

less than 3 inches of water at design flow rate (£ 10%).

. b. In place Freon testing, under ambient concditions, shall

show at least 99% removal.

c. The iodine removal efficiency of at least one charcoal
filter cell shall be measyred. The filter cell ke
: . tested shall be selected randomly £rom those cells

i R .r.mﬁ':yw#awh e &
minimum

swv . With the longest in-bank residence time. The.

» LANE
PR NS CRmnt e
Fudale e, T

acceptable value for £ilter efficiency is 90% for xre-

moval of methyl iocdide when tested at at least 286°F
and 95% RH and at 1.5 to 2.0 mg/m3 loading with taggad

CHaI.




ﬁ ATTACHMENT C

Proposed Revised R.E. Ginna Nuclear Power Plant
Improved Technical Specifications

Revise the pages as follows:

Remove Insert

Ginna Station ITS Table of Contents
Ginna Station ITS Section 1.0
Ginna Station ITS Section 2.0
Ginna Station ITS Section 3.0
Ginna Station ITS Section 4.0
Ginna Station ITS Section 5.0

Table of Contents
Entire Section 1.
Entire Section 2.
Entire Section 3.
Entire Section 4.
Entire Section 5.
Entire Section 6.

OO0OOOO0O0O

ONLY SECTION 3.5 IS PROVIDED AT THIS TIME



3.5.1 Accumulators

@ 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

Accumulators
3.5.1

inoperable.

LCO 3.5.1 Two ECCS accumulators shall be OPERABLE.
APPLICABILITY: MODES 1 and 2,
MODE 3 with pressurizer pressure > 1600 psig.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One accumulator A.l Restore boron 72 hours
inoperable due to concentration to
boron concentration within Timits.
not within limits.
‘D B. One accumulator B.1 Restore accumulator 1 hour
inoperable for reasons to OPERABLE status.
other than
Condition A.
C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
or B not met.
c.2 Reduce pressurizer 12 hours
pressure to < 1600
psig.
D. Two accumulators D.1 Enter LCO 3.0.3. Immediately

R.E.

Ginna Nuclear Power Plant

3.5-1
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Accumulators

3.5.1
@ SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.5.1.1 Verify each accumulator motor operated 12 hours
jisolation valve is fully open.
SR 3.5.1.2 Verify borated water volume in each 12 hours
accumulator is > 1120 cubic feet (50%) and
< 1190 cubic feet (82%).
SR 3.5.1.3 Verify nitrogen cover pressure in each 12 hours
accumulator is 2 700 psig and < 790 psig.
SR 3.5.1.4 Verify boron concentration in each 31 days on a
accumulator is > 1800 ppm and g 2900 ppm. STAGGERED TEST
@ BASIS
SR 3.5.1.5 Verify power is removed from each 31 days

accumulator motor operated isolation valve
operator when pressurizer pressure is
> 1600 psig.

R.E. Ginna Nuclear Power Plant 3.5-2



@ 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.2 ECCS — Operating

LCO 3.5.2 Two ECCS trains shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

ECCS — Operating
3.5.2

1. In MODE 3, both safety injection (SI) pump flow paths
may be isolated by closing the isolation valves for up
to 2 hours to perform pressure isolation valve testing
per SR 3.4.14.1. Power may be restored to motor
operated isolation valves 878A, 878B, 878C, and 878D for
up to 12 hours for the purpose of testing per SR
3.4.14.1 provided that power is restored to only one

valve at a time.

2. Operation in MODE 3 with ECCS pumps declared
inoperable pursuant to LCO 3.4.12, "Low Temperature
Overpressure Protection (LTOP) System," is allowed

RCS cold legs exceeds 375°F, whichever comes

@ for up to 4 hours or until the temperature of both

first.

ACTIONS

CONDITION REQUIRED ACTION

COMPLETION TIME

A. One train inoperable. | A.1l Restore train to
OPERABLE status.
AND

At least 100% of the
ECCS flow equivalent
to a single OPERABLE
ECCS train avai]ab]e.

72 hours

R.E. Ginna Nuclear Power Plant 3.5-3
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G ACTIONS (continued)

ECCS — Operating
3.5.2

CONDITION REQUIRED ACTION COMPLETION TIME
B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 4. 12 hours
C. Two trains inoperable. | C.1 Enter LCO 3.0.3 Immediately
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.5.2.1 Verify the following valves are in the 12 hours
Tisted position.
Number Position Function
825A Open RWST Suction to SI Pumps
8258 Open RWST Suction to SI Pumps
826A Closed BAST Suction to SI Pumps
826B Closed BAST Suction to SI Pumps
826C Closed BAST Suction to SI Pumps
826D Closed BAST Suction to SI Pumps
851A  Open Sump B to RHR Pumps
851B  Open Sump B to RHR Pumps
856 Open RWST Suction to RHR Pumps
878A Closed SI Injection to RCS Hot Leg
8788 Open SI Injection to RCS Cold
Leg
878C Closed SI Injection to RCS Hot Leg
878D Open SI Injection to RCS Cold
Leg
896A Open RWST Suction to SI and
' Containment Spray
896B Open RWST Suction to SI and
Containment Spray
(continued)

R.E. Ginna Nuclear Power Plant 3.5-4






Q SURVEILLANCE REQUIREMENTS . (continued)

ECCS — Operating
3.5.2

SURVEILLANCE

FREQUENCY

SR

3.5.2.2

Verify each ECCS manual, power operated,
and automatic valve in the flow path, that
is not locked, sealed, or otherwise secured
in position, is in the correct position.

31 days

SR

3.5.2.3

Verify each breaker or key switch, as
applicable, for each'valve listed in SR
3.5.2.1, is in the correct position.

31 days

SR

3.5.2.4

Verify each ECCS pump’s developed head at
the test flow point is greater than or
equal to the required developed head.

In accordance
with the
Inservice
Testing Program

3.5.2.5

Verify each ECCS automatic valve in the
flow path that is not locked, sealed, or
otherwise secured in position actuates to
the correct position on an actual or
simulated actuation signal.

24 months

SR

3.5.2.6

Verify each ECCS pump starts automatically
on an actual or simulated actuation signal.

24 months

R.E. Ginna Nuclear Power Plant 3.5-5




3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.3 ECCS — Shutdown

ECCS — Shutdown
3.5.3

LCO 3.5.3 One ECCS train shall be OPERABLE.
" APPLICABILITY:  MODE 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
Required ECCS residual | A.1 Initiate action to Immediately
heat removal (RHR) restore required ECCS ,
subsystem inoperable. RHR subsystem to
OPERABLE status.
Required ECCS Safety B.1 Restore required ECCS | 1 hour
injection SI subsystem to
(SI)subsystem OPERABLE status.
inoperable.
Required Action and C.1 Be in MODE 5. 24 hours
associated Completion
Time of Condition B
not met.
R.E. Ginna Nuclear Power Plant 3.5-6
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0 SURVEILLANCE REQUIREMENTS

ECCS — Shutdown
3.5.3

SURVEILLANCE

FREQUENCY

SR 3.5.3.1  ----ccrmmmmmeeceas NOTE-----cccmmmmocmecnnn-
An RHR train may be considered OPERABLE
during alignment and operation for decay
heat removal, if capable of being manually
realigned to the ECCS mode of operation.

The following SR is applicable for all
equipment required to be OPERABLE:

SR 3.5.2.4

In accordance
with applicable
SR

R.E. Ginna Nuc}ear Power Plant 3.5-7
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.4 Refueling Water Storage Tank (RWST)

LCO 3.5.4 The RWST shall be OPERABLE.

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

RWST
3.5.4

ACTIONS _
CONDITION REQUIRED ACTION COMPLETION TIME
A. RUWST boron A.1l Restore RWST to 8 hours
concentration not OPERABLE status.
within Timits. W
B. RWST water volume not B.1 Restore RUST to 1 hour
within Timits. ‘ OPERABLE status.
C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A or | AND
B not met.
c.2 Be in MODE 5. 36 hours
R.E. Ginna Nuclear Power Plant 3.5-8



RWST

3.5.4
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.5.4.1 Verify RUST borated water volume is 2 7 days
300,000 gallons (88%).
SR 3.5.4.2 Verify RWST boron concentration is 7 days

> 2000 ppm and < 2900 ppm.

R.E. Ginna Nuclear Power Plant 3.5-9



4s

"



Accumulators
B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.1 Accumulators

BASES

BACKGROUND

The functions of the ECCS accumulators are to supply water
to the reactor vessel during the blowdown phase of a large
break loss of coolant accident (LOCA), to provide inventory
to help accomplish the refill phase that follows thereafter,
and to provide Reactor Coolant System (RCS) makeup for a
small break LOCA.

The blowdown phase of a large break LOCA is the initial
period of the transient during which the RCS departs from
equilibrium conditions, and heat from fission product decay,
hot internals, and the vessel continues to be transferred to
the reactor coolant. The reactor coolant inventory is
vacating the core during this phase through steam flashing
and ejection out through the break. The blowdown phase of
the transient ends when the RCS pressure falls to a value
approaching that of the containment atmosphere.

In the refill phase of a LOCA, which immediately follows the
biowdown phase, the core is essentially in adiabatic heatup.
The balance of accumulator inventory is available to reflood
the core and help fill voids in the lower plenum and reactor
vessel downcomer so as to establish a recovery level at the

bottom of the core.

The accumulators are pressure vessels partially filled with
borated water and pressurized with nitrogen gas. The
accumulators are passive components, since no operator or
control actions are required in order for them to perform
their function. Internal accumulator tank pressure is

sufficient to discharge the accumulator contents to the RCS,

if RCS pressure decreases below the accumulator pressure.

(continued)
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m BASES (continued)

Accumulators
B 3.5.1

BACKGROUND
(continued)

Each accumulator is piped into an RCS cold leg via an
accumulator line and is isolated from the RCS by a motor
operated isolation valve and two check valves in series.

The motor operated isolation valves (841 and 865) are
maintained open with AC power removed under administrative
control when pressurizer pressure is > 1600 psig. This
feature ensures that the valves meet the single failure
criterion of manually-controlled electrically operated
valves per Branch Technical Position (BTP) ICSB-18 (Ref. 1).
This is also discussed in References 2 and 3.

r
The accumulator size, water volume, and nitrogen cover
pressure are selected so that one of the two accumulators is
sufficient to partially cover the core before significant
clad melting or zirconium water reaction can occur following
a LOCA. The need to ensure that one accumulator is adequate
for this function is consistent with the LOCA assumption
that the entire contents of one accumulator will be lost via
the RCS pipe break during the blowdown phase of the LOCA.

G APPLICABLE -
SAFETY ANALYSES

The accumulators are assumed OPERABLE in both the large and
small break LOCA analyses at full power (Ref. 4). These are
the Design Basis Accidents (DBAs) that establish the
acceptance limits for the accumulators. Reference to the
analyses for these DBAs is used to assess changes in the
accumulators as they relate to the acceptance limits.

In performing the LOCA calculations, conservative
assumptions are made concerning the availability of ECCS
flow. In the early stages of a large break LOCA, with or
without a loss of offsite power, the accumulators provide
the sole source of makeup water to the RCS. The assumption
of loss of offsite power is required by regulations and
conservatively imposes a delay wherein the ECCS pumps cannot
deliver flow until the emergency diesel generators start,
come to rated speed, and go through their timed loading
sequence. In cold leg break scenarios, the entire contents
of one accumulator are assumed to be lost through the break.

(continued)
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O‘ BASES (continued)

Accumulators
B 3.5.1

APPLICABLE
SAFETY ANALYSES
(continued)

The 1imiting large break LOCA is a double ended guillotine
break at the discharge of the reactor coolant pump. During
this event, the accumulators discharge to the RCS as soon as
RCS pressure decreases to below accumulator pressure. As a
conservative estimate, no credit is taken for ECCS pump flow
until an effective delay has elapsed. This delay accounts
for SI signal generation, the diesels starting, and the
pumps being loaded and delivering full flow. During this
time, the accumulators are analyzed as providing the sole
source of emergency core cooling. No operator action is
assumed during the blowdown stage of a large break LOCA.

The worst case small break LOCA analyses also assume a time
delay before pumped flow reaches the core. For the larger
range of small breaks, the rate of blowdown is such that the
increase in fuel clad temperature is terminated solely by
the accumulators, with pumped flow then providing continued
cooling. As break size decreases, the accumulators and
safety injection pumps both play a part in terminating the
rise in clad temperature. As break size continues to
decrease, the role of the accumulators continues to decrease
until they are not required and the safety injection pumps
become solely responsible for terminating the temperature
increase.

This LCO helps to ensure that the following acceptance
criteria established for the ECCS by 10 CFR 50.46 (Ref. 5)
will be met following a LOCA:

a. Maximum fuel element cladding temperature is < 2200°F;

b. Maximum cladding oxidation is ¢ 0.17 times the total
cladding thickness before oxidation;

" ¢. Maximum hydrogen generation from a zirconium water

reaction is < 0.01 times the hypothetical amount that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react; and

d. Core is maintained in a coolable geometry.
Since the accumulators discharge during the blowdown phase

of a LOCA, they do not contribute to the long term cooling
requirements of 10 CFR 50.46.

(continued)
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G BASES (continued)

Accumulators
B 3.5.1

APPLICABLE
SAFETY ANALYSES
(continued)

For both the large and small break LOCA analyses, a nominal
contained accumulator water volume is used. The contained
water volume is the same as the deliverable volume for the
accumulators, since the accumulators are emptied, once
discharged. For small breaks, an increase in water volume
is a peak clad temperature penalty due to the reduced gas
volume. A peak clad temperature penalty is an assumed
increase in the calculated peak clad temperature due to a
change in an input parameter. For large breaks, an increase
in water volume can be either a peak clad temperature
penalty or benefit, depending on downcomer filling and
subsequent spill through the break during the core
reflooding portion of the transient. The analysis uses a
nominal accumulator volume and includes the 1ine water
volume from the accumulator to the check valve due to these
competing effects.

The minimum boron concentration setpoint is used in the post
LOCA boron concentration calculation. The calculation is
performed to assure reactor subcriticality in a post LOCA
environment. Of particular interest is the large break
LOCA, since no credit is taken for control rod assembly
insertion. A reduction in the accumulator minimum boron
concentration would produce a subsequent reduction in the
available containment sump concentration for post LOCA
shutdown and an increase in the maximum sump pH. The
maximum boron concentration is used in determining the time
frame in which boron precipitation is addressed post LOCA.
The maximum boron concentration 1limit is based on the
coldest expected temperature of the accumulator water volume
and on chemical effects resulting from operation of the ECCS
and the Containment Spray System. A value of 2,900 ppm
would not create the potential for boron precipitation in
the accumulator assuming a containment temperature of 40°F
(Ref. 6). Analyses performed in response to 10 CFR 50.49
(Ref. 7) assumed a chemical spray solution of 2000 to 3000
ppm boron concentration (Ref. 6) which provides a margin of
100 ppm. The chemical spray solution impacts sump pH and
the resulting effect of chloride and caustic stress
corrosion on mechanical systems and components. The sump pH
also affects the rate of hydrogen generation within .
containment due to the interaction of Containment Spray and
sump fluid with aluminum components.

(continued)
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Accumulators |

B 3.5.1 |
BASES (continued)
APPLICABLE The Targe and small break LOCA analyses are performed at the
SAFETY ANALYSES minimum nitrogen cover pressure, since sensitivity analyses
(continued) have demonstrated that higher nitrogen cover pressure

results in a computed peak clad temperature benefit. The
maximum nitrogen cover pressure limit prevents accumulator
relief valve actuation at 800 psig, and ultimately preserves
accumulator integrity.

The effects on containment mass and energy releases from the
accumulators are accounted for in the appropriate analyses
(Refs. 8 and 9).

The accumulators satisfy Criterion 3 of the NRC Policy
Statement.

LCO The LCO establishes the minimum conditions required to
ensure that the accumulators are available to accomplish
their core cooling safety function following a LOCA. Two
accumulators are required to ensure that 100% of the
contents of one accumulator will reach the core during a
LOCA. This is consistent with the assumption that the
contents of one accumulator spill through the break. If
less than one accumulator is injected during the blowdown
phase of a LOCA, the ECCS acceptance criteria of
10 CFR 50.46 (Ref. 5) could be violated. |

For an accumulator to be considered OPERABLE, the motor-

operated isolation valve must be fully open, power removed
above 1600 psig, and the 1imits established in the SRs for

contained volume, boron concentration, and nitrogen cover
pressure must be met.

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS pressure > 1600
psig, the accumulator OPERABILITY requirements are based on
full power operation. Although cooling requirements
decrease as power decreases, the accumulators are still
required to provide core cooling as long as elevated RCS
pressures and temperatures exist.
|

|
(continued)
R.E. Ginna Nuclear Power Plant B 3.5-5
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w BASES (continued)

Accumulators
B 3.5.1

APPLICABILITY
(continued)

This LCO is only applicable at pressures > 1600 psig. At
pressures g 1600 psig, the rate of RCS blowdown is such that
the ECCS pumps can provide adequate injection to ensure that
peak clad temperature remains below the 10 CFR 50.46

(Ref. 5) Timit of 2200°F.

In MODE 3, with RCS pressure < 1600 psig, and in MODES 4, 5,
and 6, the accumulator motor operated isolation valves are
closed to isolate the accumulators from the RCS. This
allows RCS cooldown and depressurization without discharging
the accumulators into the RCS or requiring depressurization

of the accumulators.

ACTIONS

A.l

If the boron concentration of one accumulator is not within
Timits, it must be returned to within the limits within

72 hours. In this Condition, ability to maintain
subcriticality or minimum boron precipitation time may be
reduced. The boron in the accumulators contributes to the
assumption that the combined ECCS water in the partially
recovered core during the early reflooding phase of a large
break LOCA is sufficient to keep that portion of the core
subcritical. One accumulator below the minimum boron
concentration 1imit, however, will have no effect on
available ECCS water and an insignificant effect on core
subcriticality during reflood since the accumulator water
volume is very small when compared to RCS and RWST
inventory. Boiling of ECCS water in the core during reflood
concentrates boron in the saturated liquid that remains in
the core. In addition, current analysis techniques
demonstrate that the accumulators are not expected to
discharge following a large main steam 1ine break. Even if
they do discharge, their impact is minor and not a design
limiting event. Thus, 72 hours is allowed to return the
boron concentration to within limits.

(continued)
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G BASES (continued)

Accumulators
B 3.5.1

ACTIONS
(continued)

B.1

If one accumulator is inoperable for a reason other than
boron concentration, the accumulator must be returned to
OPERABLE status within 1 hour. In this Condition, the
required contents of one accumulator cannot be assumed to
reach the core during a LOCA. Due to the severity of the
consequences should a LOCA occur in these conditions, the
1 hour Completion Time to open the valve, remove power to
the valve, or restore the proper water volume or nitrogen
cover pressure ensures that prompt action will be taken to
return the inoperable accumulator to OPERABLE status. The
Completion Time minimizes the potential for exposure of the
plant to a LOCA under these conditions.

C.1 and C.2

If the accumulator cannot be returned to OPERABLE status
within the associated Completion Time, the plant must be
brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to MODE 3
within 6 hours and pressurizer pressure reduced to < 1600
psig within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

D.1

If both accumulators ﬁre inoperable, the plant is in a
condition outside the accident analyses; therefore,
LCO 3.0.3 must be entered immediately.

(continued)
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“ BASES (continued)

Accumulators
B 3.5.1

SURVEILLANCE
REQUIREMENTS

SR_3.5.1.1

Each accumulator motor-operated isolation valve should be
verified to be fully open every 12 hours. Use of control
board indication for valve position is an acceptable
verification. This verification ensures that the
accumulators are available for injection and ensures timely
discovery if a valve should be Tess than fully open. If an
isolation valve is not fully open, the rate of injection to
the RCS would be reduced. Although a motor operated valve
position should not change with power removed, a closed
valve could result in not meeting accident analyses
assumptions. This Frequency is considered reasonable in
view of other administrative controls that ensure a
mispositioned isolation valve is unlikely.

SR _3.5.1.2 and SR 3.5.1.3

The borated water volume and nitrogen cover pressure should
be verified every 12 hours for each accumulator. This
Frequency is sufficient to ensure adequate injection during
a LOCA. Because of the static design of the accumulator, a
12 hour Frequency usually allows the operator to identify
changes before limits are reached. Main control board
alarms are also available for these accumulator parameters.
Operating experience has shown this Frequency to be
apprgpriate for early detection and correction of off normal
trends.

SR_3.5.1.4

The boron concentration should be verified to be within

required limits for each accumulator every 31 days on a

STAGGERED TEST Frequency since the static design of the

accumulators limits the ways in which the concentration can

be changed. The 31 day STAGGERED TEST Frequency is adequate

to identify changes that could occur from mechanisms such as
stratification or inleakage. ‘

(continued)
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G BASES (continued)

Accumulators
B 3.5.1

SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.5.1.5

Verification every 31 days that power is removed from each
accumulator isolation valve operator when the pressurizer
pressure is > 1600 psig ensures that an active failure could
not result in the undetected closure of an accumulator motor
operated isolation valve. If this were to occur, no
accumulators would be available for injection if the LOCA
were to occur in the cold leg containing the only OPERABLE
accumulator. Since power is removed under administrative
control and valve position is verified every 12 hours, the
31 day Frequency will provide adequate assurance that power
is removed.

REFERENCES

1. Branch Technical Position (BTP) ICSB-18 "Application
of the Single Failure Criterion to Manually-Controlled
Electrically Operated Valves."

2. Letter from D. M. Crutchfield, NRC, to J. E. Maier,
RG&E, Subject: "“SEP Topics VI-7.F, VII-3, VII-6, and
VIII-2," dated June 24, 198l.

3. Letter from R. A. Purple, NRC, to L. D. White, RG&E,

Subject: "Issuance of Amendment 7 to Provisional

Operating License No. DPR-18," dated May 14, 1975.

UFSAR, Section 6.3. |

10 CFR 50.46.

UFSAR, Section 3.11.

10 CFR 50.49.

UFSAR, Section 6.2.

UFSAR, Section 15.6.
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ECCS — Operating
B 3.5.2

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.2 ECCS — Operating

BASES

BACKGROUND

The function of the ECCS is to provide core cooling and
negative reactivity to ensure that the reactor core is
protected after any of the following accidents:

a. Loss of coolant accident (LOCA) and coolant leakage
greater than the capability of the normal charging
- system;

b. Rod ejection accident;

c. Loss of secondary coolant accident, including
uncontrolied steam release or loss of feedwater; and

d. Steam generator tube rupture (SGTR).

The addition of negative reactivity is designed primarily
for the loss of secondary coolant accident where primary
cooldown could add enough positive reactivity to achieve
criticality and return to significant power.

There are two phases of ECCS operation: cold leg injection
and cold leg recirculation. In the injection phase, water
is taken from the refueling water storage tank (RWST) and
injected into the Reactor Coolant System (RCS) through the
cold legs and reactor vessel upper plenum. When sufficient
water is removed from the RWST to ensure that enough boron
has been added to maintain the reactor subcritical and the
containment sump has enough water to supply the required net
positive suction head to the ECCS pumps, suction is switched
to Containment Sump B for cold leg recirculation. After
approximately 20 hours, simultaneous ECCS injection is used
to reduce the potential for boiling in the top of the core
and any resulting boron precipitation.

The ECCS consists of two separate subsystems: safety
injection (SI) and residual heat removal (RHR). Each
subsystem consists of two redundant, 100% capacity trains.
The ECCS accumulators and the RWST are also part of the
ECCS, but are not considered part of an ECCS flow path as
described by this LCO.

(continued)
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‘p BASES (continued)

ECCS — Operating
B 3.5.2

BACKGROUND
(continued)

The ECCS flow paths which comprise the redundant trains
consist of piping, valves, heat exchangers, and pumps such
that water from the RWST can be injected into the RCS
following the accidents described in this LCO. The major
components of each subsystem are the RHR pumps, heat
exchangers, and the SI pumps. The RHR subsystem consists of
two 100% capacity trains that are interconnected and
redundant such that either train is capable of supplying
100% of the flow required to mitigate the accident
consequences. The SI subsystem consists of three redundant,
50% capacity pumps which supply two RCS cold leg injection
lines. Each injection line is capable of providing 100% of
the flow required to mitigate the consequences of an
accident. These interconnecting and redundant subsystem
designs provide the operators with the ability to utilize
components from opposite trains to achieve the required 100%
flow to the core.

During the injection phase of LOCA recovery, suction headers

"supply water from the RWST to the ECCS pumps. A common

supply header is used from the RWST to the safety injection
(SI) and Containment Spray System pumps. This common supply
header is provided with two in-series motor-operated
isolation valves (896A and 896B) that receive power from
separate sources for single failure considerations. These
isolation valves are maintained open with DC control power
removed via a key switch located in the control room. The
removal of DC control power eliminates the most likely
causes for spurious valve actuation while maintaining the
capability to manually close the valves from the control
room during the recirculation phase of the accident (Ref.
1). The SI pump supply header also contains two parallel
motor-operated isolation valves (825A and 825B) which are
maintained open by removing AC power. The removal of AC
power to these isolation valves is an acceptable design
against single failures that could result in undesirable
component actuation (Ref. 2).

(continued)
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@ BASES (continued)

ECCS — Operating
B 3.5.2

BACKGROUND
(continued)

A separate supply header is used for the residual heat
removal (RHR) pumps. This supply header is provided with a
check valve (854) and motor operated isolation valve (856)
which is maintained open with DC control power removed via a
key switch located in the control room. The removal of DC
control power eliminates the most 1ikely causes for spurious
valve actuation while maintaining the capability to manually
close the valve from the control room during the
recirculation phase of the accident (Ref. 3).

The three SI pumps feed two RCS cold leg injection Tlines.

SI Pumps A and B each feeds one of the two injection lines
while SI Pump C can feed both injection lines. The
discharge of SI Pump C is controlled through use of two
normally open parallel motor operated isolation valves (871A
and 871B). These isolation valves are designed to close
based on the operating status of SI Pumps A and B to ensure
that SI Pump C provides the necessary flow through the RCS
cold leg injection line containing the failed pump.

The discharges of the two RHR pumps and heat exchangers feed
a common injection line which penetrates containment. This
Tine then divides into two redundant core deluge flow paths
each containing a normally closed motor operated isolation
valve (852A and 852B) and check valve (853A and 853B) which
provide injection into the reactor vessel upper plenum.

For LOCAs that are too small to depressurize the RCS below
the shutoff head of the SI pumps, the steam generators
provide core cooling until the RCS pressure decreases below
the SI pump shutoff head.

During the recirculation phase of LOCA recovery, RHR pump
suction is manually transferred to Containment Sump B (Refs.
4 and 5). This transfer is accomplished by stopping the RHR
pumps, isolating RHR from the RWST by closing motor operated
isolation valve 856, opening the Containment Sump B motor
operated isolation valves to RHR (850A and 850B) and then
starting the RHR pumps. The SI and Containment Spray System
pumps are then stopped and the RWST isolated by closing
motor operated isolation valve 896A and 896B for the SI and
Containment Spray System pump common supply header and
closing motor operated isolation valve 897 or 898 for the SI
pumps recirculation line.

(continued)
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‘g BASES (continued)

ECCS — Operating
B 3.5.2

BACKGROUND
(continued)

The RHR pumps then supply the SI and Containment Spray
System pumps (as needed for pressure control purposes) if
the RCS pressure remains above the RHR pump shutoff head
(Ref. 6). This high-head recirculation path is provided
through RHR motor operated isolation valves 857A, 857B, and
857C. These isolation valves are interlocked with valves
896A, 896B, 897, and 898. This interlock prevents opening
of the RHR high-head recirculation isolation valves unless
either 896A or 896B are closed and either 897 or 898 are
closed. If RCS pressure is less than approximately 140
psig, the SI and Containment Spray pumps remain in pull-stop
and only RHR is used to provide core cooling. During
recirculation, flow is discharged through the same paths as
the injection phase. After approximately 20 hours,
simultaneous injection by the SI and RHR pumps is used to
prevent boron precipitation (Ref. 7). This consists of
providing SI through the RCS cold legs and into the lower
plenum while providing RHR through the core deluge valves
into the upper plenum.

The two redundant flow paths from Containment Sump B to the-
RHR pumps also contain a motor operated isolation valve
Tocated within the sump (851A and 851B). These isolation
valves are maintained open with power removed to improve the
reliability of switchover to the recirculation phase. The
operators for isolation valves 851A and 851B are also not
qualified for containment post accident conditions. The
removal of AC power to these isolation valves is an
acceptable design against single failures that could result
in an undesirable actuation (Ref. 2).

The SI subsystem of the ECCS also functions to supply
borated water to the reactor core following increased heat
removal events, such as a main steam line break (MSLB). The
Timiting design conditions occur when the negative moderator
temperature coefficient is highly negative, such as at the
end of each cycle.

During Tow temperature conditions in the RCS, limitations
are placed on the maximum number of ECCS pumps that may be
OPERABLE. Refer to the Bases for LCO 3.4.12, "Low
Temperature Overpressure Protection (LTOP) System," for the
basis of these requirements.

(continued)
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6 BASES (continued)

ECCS — Operating
B 3.5.2

BACKGROUND
(continued)

The ECCS subsystems are actuated upon receipt of an SI
signal. The actuation of safeguard loads is accomplished in
a programmed time sequence. If offsite power is available,
the safeguard loads start immediately in the programmed
sequence. If offsite power is not available, the Engineered
Safety Feature (ESF) buses shed normal operating loads and
are connected to the emergency diesel generators (EDGs).
Safeguard loads are then actuated in the programmed time
sequence. The time delay associated with diesel starting,
sequenced loading, and pump starting determines the time
required before pumped flow is available to the core
following a LOCA.

The active ECCS components, along with the passive
accumulators and the RWST covered in LCO 3.5.1, )
"Accumulators,” and LCO 3.5.4, "Refueling Water Storage Tank
(RWST)," provide the cooling water necessary to meet AIF-GDC
44 (Ref. 8).

APPLICABLE
SAFETY ANALYSIS

The LCO helps to ensure that the following acceptance
criteria for the ECCS, established by 10 CFR 50.46 (Ref. 9),
will be met following a LOCA:

a. Maximum fuel element cladding temperature is < 2200°F;

cladding thickness before oxidation;

b. Maximum cladding oxidation is < 0.17 times the total

¢. Maximum hydrogen generation from a zirconium water
reaction is < 0.01 times the hypothetical amount
generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. Core is maintained in a coolable geometry; and

e. Adequate long term core cooling capability is
maintained.

The LCO also 1imits the potential for a post trip return to

power following an MSLB event and helps ensure that
containment temperature limits are met post accident.

(continued)
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0 BASES (continued)

ECCS — Operating
B 3.5.2

APPLICABLE
SAFETY ANALYSIS
(continued)

1

Both ECCS subsystems are taken credit for in a large break
LOCA event at full power (Refs. 6 and 10). This event
establishes the requirement for runout flow for the ECCS
pumps, as well as the maximum response time for their
actuation. The SI pumps are credited in a small break LOCA
event. This event establishes the flow and discharge head
at the design point for the pumps. The SGTR and MSLB events
also credit the SI pumps. The OPERABILITY requirements for
the ECCS are based on the following LOCA analysis
assumptions:

a. A large break LOCA event, with loss of offsite power
and a single failure disabling one RHR pump (both EDG
trains are assumed to operate due to requirements for
modeling full active containment heat removal system
operation); and

b. A small break LOCA event, with a loss of offsite power
and a single failure disabling one ECCS train.

During the blowdown stage of a LOCA, the RCS depressurizes
as primary coolant is ejected through the break into the
containment. The nuclear reaction is terminated either by
moderator voiding during large breaks or control rod
insertion for small breaks. Following depressurization,
emergency cooling water is injected by the SI pumps into the
cold legs, flows into the downcomer, fills the lower plenum,
and refloods the core. The RHR pumps inject directly into
the core barrel by upper plenum injection.

The effects on containment mass and energy releases are
accounted for in appropriate analyses (Refs. 10 and 11).
The LCO ensures that an ECCS train will deliver sufficient
water to match boiloff rates quickly enough to minimize the
consequences of the core being uncovered following a large
LOCA. It also ensures that the SI pumps will deliver
sufficient water and boron during a small LOCA to maintain
core subcriticality. For smaller LOCAs, the SI pumps
deliver sufficient fluid to maintain RCS inventory. For a
small break LOCA, the steam generators continue to serve as
the heat sink, providing part of the required core cooling.

The ECCS trains satisfy Criterion 3 of the NRC Policy
Statement.

(continued)
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G BASES (continued)

ECCS — Operating
B 3.5.2

LCO

In MODES 1, 2, and 3, two independent (and redundant) ECCS
trains are required to ensure that sufficient ECCS flow is
available, assuming a single failure affecting either train.
Additionally, individual components within the ECCS trains
may be called upon to mitigate the consequences of other
transients and accidents.

In MODES 1, 2, and 3, an ECCS train consists of an SI
subsystem and an RHR subsystem. Each train includes the
piping, instruments, and controls to ensure an OPERABLE flow
path capable of taking suction from the RWST upon an SI
signal and transferring suction to Containment Sump B. This
includes securing the motor operated isolation valves as
specified in SR 3.5.2.1 in position by removing the power
sources as listed below.

EIN Position Secured in Position By

825A Open Removal of AC Power

8258 Open Removal of AC Power

826A Closed Removal of AC power

8268 Closed Removal of AC Power

826C Closed Removal of AC Power

826D Closed Removal of AC Power

851A Open Removal of AC power

8518 Open Removal of AC Power

856 Open Removal of DC Control Power
878A Closed Removal of AC Power

8788 Open Removal of AC Power

878C Closed Removal of AC Power

878D Open Removal of AC Power

896A Open Removal of DC Control Power
8968 Open Removal of DC Control Power

The major components of an ECCS train consists of an RHR
pump and heat exchanger taking suction from the RWST (and
eventually Containment Sump B), and capable of injecting
through one of the two isolation valves to the reactor
vessel upper plenum and one of the two lines which provide
high-head recirculation to the SI and Containment Spray
System pumps.

(continued)
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“ BASES (continued)

ECCS — Operating
B 3.5.2

LCO
(continued)

Also included within the ECCS train are two of three SI
pumps capable of taking suction from the RWST and
Containment Sump B (via.RHR), and injecting through one of
the two RCS cold leg injection lines. In the case where SI
Pump C is inoperable, both RCS cold leg injection Tines must
be OPERABLE to provide 100% of the ECCS flow equivalent to
to a single train of SI due to the location of check valves
870A and 870B.

The flow path for each train must maintain its designed
independence to ensure that no single failure can disable
both ECCS trains.

APPLICABILITY

In MODES 1, 2, and 3, the ECCS OPERABILITY requirements for
the Timiting Design Basis Accident, a large break LOCA, are
based on full power operation. Although reduced power would
not require the same level of performance, the accident
analysis does not provide for reduced cooling requirements
in the lower MODES. The SI pump performance requirements
are based on a small break LOCA. MODE 2 and MODE 3
requirements are bounded by the MODE 1 analysis.

This LCO is only applicable in MODE 3 and above. Below
MODE 3, the SI signal setpoint is manually bypassed by
operator control, and system functional requirements are
relaxed as described in LCO 3.5.3, "ECCS — Shutdown."

As indicated in Note 1, the flow path may be isolated for

2 hours in MODE 3, under controlled conditions, to perform
pressure isolation valve testing per SR 3.4.14.1. The flow
path is readily restorable from the control room or field
test personnel. The note also allows an SI isolation MOV to
be powered for up to 12 hours for the performance of this
testing.

As indicated in Note 2, operation in MODE 3 with ECCS trains
declared inoperable pursuant to LCO 3.4.12, "Low Temperature |
Overpressure Protection (LTOP) System," is necessary since |
the LTOP arming temperature is near the MODE 3 boundary |
temperature of 350°F. LCO 3.4.12 requires that certain
pumps be rendered inoperable at and below the LTOP arming
temperature. When this temperature is near the MODE 3

(continued)
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G BASES (continued)

ECCS — Operating
B 3.5.2

APPLICABILITY
(continued)

boundary temperature, time is needed to restore the
inoperable pumps to OPERABLE status.

In MODES 4, 5 and 6, plant conditions are such that the
probability of an event requiring ECCS injection is
extremely low. Mode 4 core cooling requirements are
addressed by LCO 3.4.6, "RCS Loops - Mode 4," and LCO 3.5.3,
"ECCS - Shutdown." Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7, "RCS Loops — MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops — MODE 5, Loops Not Filled."

MODE 6 core cooling requirements are addressed by LCO 3.9.5,
"Residual Heat Removal (RHR) and Coolant Circulation — High
Water Level," and LCO 3.9.6, "Residual Heat Removal (RHR)
and Coolant Circulation — Low Water Level."

ACTIONS

A.l

With one train inoperable and at least 100% of the ECCS flow
equivalent to a single OPERABLE ECCS train available, the
inoperable components must be returned to OPERABLE status
within 72 hours. The 72 hour Completion Time is based on an
NRC reliability evaluation (Ref. 12) and is a reasonable
time for repair of many ECCS components.

An ECCS train is inoperable if it is not capable of
delivering 100% design flow to the RCS. Individual
components are inoperable if they are not capable of

-performing their design function or necessary supporting

systems are not available.

The LCO requires the OPERABILITY of a number of independent
subsystems. Due to the redundancy of trains and the
diversity of subsystems, the inoperability of one component
in a train does not render the ECCS incapable of performing
its function. Neither does the inoperability of two
different components, each in a different train, necessarily
result in'a loss of function for the ECCS. The intent of
this Condition is to maintain a combination of equipment
such that 100% of the ECCS flow equivalent to a single
OPERABLE ECCS train remains available. This allows
increased flexibility in plant operations under
circumstances when components in opposite trains are
inoperable.

(continued)
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G BASES (continued)

ECCS — Operating
B 3.5.2

ACTIONS
(continued)

In the case where SI Pump C is inoperable, both RCS cold Teg
injection lines must be OPERABLE to provide 100% of the ECCS
flow equivalent to a single train of SI due to the

location of check valves 870A and 870B.

An event accompanied by a Toss of offsite power and the
failure of an EDG can disable one ECCS train until power is
restored. A reliability analysis (Ref. 2) has shown that
the impact of having one full ECCS train inoperable is
sufﬁicient]y small to justify continued operation for

72 hours.

B.1 and B.2

If the inoperable train cannot be returned to OPERABLE
status within the associated Completion Time, the plant must
be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to MODE 3
within 6 hours and MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

c.1

If both trains of ECCS are inoperable, the plant is in a
condition outside the accident analyses; therefore, LCO
3.0.3 must be immediately entered. With one or more
component(s) inoperable such that 100% of the flow
equivalent to a single OPERABLE ECCS train is not available,
the facility is in a condition outside the accident
analysis. Therefore, LCO 3.0.3 must be immediately entered.

(continued)
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G BASES (continued)

Y

ECCS — Operating
B 3.5.2

SURVEILLANCE
REQUIREMENTS

Verification of proper valve position ensures that the flow
path from the ECCS pumps to the RCS is maintained. Use of
control board indication for valve position is an acceptable
verification. Misalignment of these valves could render
both ECCS trains inoperable. The listed valves are secured
in position by removal of AC power or key locking the DC
control power. These valves are operated under
administrative controls such that any changes with respect
to the position of the valve breakers or key locks is
unlikely. The verification of the valve breakers and key
Tocks is performed by SR 3.5.2.3. Mispositioning of these
valves can disable the function of both ECCS trains and
invalidate the accident analyses. A 12 hour Frequency is
considered reasonable in view of other administrative
controls that ensure a mispositioned valve is unlikely.

SR_3.5.2.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
actuation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition within the
proper stroke time. This Surveillance does not require any
testing or valve manipulation. Rather, it involves
verification that those valves capable of being
mispositioned are in the correct position. The 31 day
Frequency is appropriate because the valves are operated
under administrative control, and an improper valve position
in most cases, would only affect a single train. This
Frequency has been shown to be acceptable through operating
experience.

(continued)
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ECCS — Operating

B 3.5.2
@ BASES (continued)
SURVEILLANCE SR 3.5.2.3
REQUIREMENTS
(continued) Verification every 31 days that AC or DC power is removed,

as appropriate, for each valve specified in SR 3.5.2.1
ensures that an active failure could not result in an
undetected misposition of a valve which affects both trains
of ECCS. If this were to occur, no ECCS injection or
recirculation would be available. Since power is removed
under administrative control and valve position is verified
every 12 hours, the 31 day Frequency will provide adequate
assurance that power is removed.

SR_3.5.2.4

Periodic surveillance testing of ECCS pumps to detect gross
degradation caused by impeller structural damage or other
hydraulic component problems is required by Section XI of
the ASME Code. This type of testing may be accomplished by
measuring the pump developed head at a single point of the
pump characteristic curve. This verifies both that the
measured performance is within an acceptable tolerance of
the original pump baseline performance and that the
performance at the test flow is greater than or equal to the
performance assumed in the plant safety analysis. SRs are
specified in the Inservice Testing Program, which
encompasses Section XI of the ASME Code. Section XI of the
ASME Code provides the activities and Frequencies necessary
to satisfy the requirements.

(continued)
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ECCS — Operating

B 3.5.2
0 BASES (continued)
SURVEILLANCE SR 3.5.2.5 and SR 3.5.2.6
REQUIREMENTS
(continued) These Surveillances demonstrate that each automatic ECCS

valve actuates to the required position on an actual or
simulated SI signal and that each ECCS pump starts on
receipt of an actual or simulated SI signal. This
surveillance is not required for valves that are locked,
sealed, or otherwise secured in the required position under
administrative controls. The 24 month Frequency is based on
the need to perform these Surveillances under the conditions
that apply during a plant outage and the potential for
unplanned plant transients if the Surveillances were
performed with the reactor at power. The 24 month Frequency
is also acceptable based on consideration of the design
reliability (and confirming operating experience) of the
equipment. The actuation logic is tested as part of ESF
Actuation System testing, and equipment performance is
monitored as part of the Inservice Testing Program.

REFERENCES 1. Letter from R. A. Purple, NRC, to L. D. White, RG&E,
Subject: "Issuance of Amendment 7 to Provisional
Operating License No. DPR-18," dated May 14, 1975.

2. Branch Technical Position (BTP) ICSB-18, "Application
of the Single Failure Criterion to Manually-Controlled
Electrically Operated Valves."

3. Letter from A. R. Johnson, NRC, to R. C. Mecredy,
RG&E, Subject: "Issuance of Amendment No. 42 to
Facility Operating License No. DPR-18, R. E. Ginna
Nuclear Power Plant (TAC No. 79829)," dated June 3,
1991. .

4, Letter from D. M. Crutchfield, NRC, to J. E. Maier,
RG&E, Subject: "SEP Topic VI-7.B: ESF Switchover from
Injection to Recirculation Mode, Automatic ECCS
Realignment, Ginna," dated December 31, 1981.

5. NUREG-0821.

6. UFSAR, Section 6.3.

(continued)
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G BASES (continued)

ECCS — Operating
B 3.5.2

REFERENCES
(continued)

10.
11.
12.

Letter from D. M. Crutchfield, NRC, to J. E. Maier,
RG&E, Subject: "SEP Topic IX-4, Boron Addition
System, R. E. Ginna," dated August 26, 1981.

Atomic Industrial Forum (AIF) GDC 44, Issued
forcomment July 10, 1967.

10 CFR 50.46.

UFSAR, Section 15.6.

UFSAR, Section 6.2. .

NRC Memorandum to V. Stello, Jr., from R.L. Baer,

"Recommended Interim Revisions to LCOs for ECCS
Components," December 1, 1975. '
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ECCS — Shutdown
B 3.5.3

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.3 ECCS — Shutdown

BASES

BACKGROUND The Background section for Bases 3.5.2, "ECCS — Operating,”
is applicable to these Bases, with the following
modifications.

In MODE 4, the required ECCS train consists of two separate
* subsystems: safety injection (SI) and residual heat removal
(RHR).

The ECCS flow paths consist of piping, valves, heat
exchangers, and pumps such that water from the refueling
water storage tank (RWST) can be injected into the Reactor
Coolant System (RCS) following the accidents described in
Bases 3.5.2. The RHR subsystem must also be capable of
taking suction from containment Sump B to provide
recirculation.

APPLICABLE The Applicable Safety Analyses section of Bases 3.5.2 also
SAFETY ANALYSES applies to this Bases section.

Due to the stable conditions associated with operation in
MODE 4 and the reduced probability of occurrence of a Design
Basis Accident (DBA), the ECCS operational requirements are
reduced. It is understood in these reductions that certain
automatic safety injection (SI) actuation is not available.
In this MODE, sufficient time exists for manual actuation of
%hefrquired ECCS to mitigate the consequences of a DBA

Ref. 1).

Only one train of ECCS is required for MODE 4. This
requirement dictates that single failures are not considered
during this MODE of operation. The ECCS trains satisfy
Criterion 3 of the NRC Policy Statement.

LCO In MODE 4, one of the two independent (and redundant) ECCS
trains is required to be OPERABLE to ensure that sufficient
ECCS flow is available to the core following a DBA.

(continued)
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@ BASES (continued)

ECCS — Shutdown
B 3.5.3

LCO
(continued)

In MODE 4, an ECCS train consists of an SI subsystem and an
RHR subsystem. Each train includes the piping, instruments,
and controls to ensure an OPERABLE flow path capable of
taking suction from the RWST and transferring suction to the
containment sump. The major components of an ECCS train
during MODE 4 consists of an RHR pump and heat exchanger,
capable of taking suction from the RWST (and eventually
Containment Sump B), and able to inject through one of the
two isolation valves to the reactor vessel upper plenum.
Also included within the ECCS train are one of three SI
pumps capable of taking suction from the RWST and injecting
through one of the two RCS cold leg injection lines. The
high-head recirculation flow path from RHR to the SI pumps
is not required in the MODE 4 since there is no accident
scenario which prevents depressurization to the RHR pump
shutoff head prior to depletion of the RWST.

Based on the time available to respond to accident
conditions during MODE 4, ECCS components are OPERABLE if
they are capable of being reconfigured to the injection mode
from the control room within 10 minutes. This includes
taking credit for an RHR pump and heat exchanger as being
OPERABLE if they are being used for shutdown cooling
purposes.

APPLICABILITY

In MODES 1, 2, and 3, the OPERABILITY requirements for ECCS
are covered by LCO 3.5.2.

In MODE 4 with RCS temperature below 350°F, one OPERABLE
ECCS train is acceptable without single failure
consideration, on the basis of the stable reactivity of the
reactor and the Timited core cooling requirements.

In MODES 5 and 6, plant conditions are such that the
probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7, "RCS Loops — MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops — MODE 5, Loops Not Filled."

MODE 6 core cooling requirements are addressed by LCO 3.9.5,
"Residual Heat Removal (RHR) and Coolant Circulation — High
Water Level," and LCO 3.9.6, "Residual Heat Removal (RHR)
and Coolant Circulation — Low Water Level."

(continued)

R.E. Ginna Nuclear Power Plant B 3.5-25






‘D BASES (continued)

ECCS — Shutdown
B 3.5.3

ACTIONS

A.1

With no ECCS RHR subsystem OPERABLE, the plant is not
prepared to respond to a loss of coolant accident or to
continue a cooldown using the RHR pumps and heat exchangers.
The Completion Time of immediately to initiate actions that
would restore at least one ECCS RHR subsystem to OPERABLE
status ensures that prompt action is taken to restore the
required cooling capacity. Normally, in MODE 4, reactor
decay heat is removed from the RCS by an RHR loop. If no
RHR Toop is OPERABLE for this function, reactor decay heat
must be removed by some alternate method, such as use of the
steam generators. The alternate means of heat removal must
continue until the inoperable RHR loop components can be
restored to operation so that decay heat removal is
continuous. ‘

With both RHR pumps and heat exchangers inoperable, it would
be unwise to require the plant to go to MODE 5, where the
only available heat removal system is the RHR. Therefore,
the appropriate action is to initiate measures to restore
one ECCS RHR subsystem and to continue the actions until the
subsystem is restored to OPERABLE status.

B.1

With no ECCS SI subsystem OPERABLE, due to the inoperability
of the SI pump or flow path from the RWST, the plant is not
prepared to provide high pressure response to Design Basis
Events requiring SI. The 1 hour Completion Time to restore
at least one SI subsystem to OPERABLE status ensures that
prompt action is taken to provide the required cooling
capacity or to initiate actions to place the plant in

MODE 5, where an ECCS train is not required.

C.1

When the Required Actions of Condition B cannot be completed
within the required Completion Time, a controlled shutdown
should be initiated. Twenty-four hours is a reasonable
time, based on operating experience, to reach MODE 5 in an
orderly manner and without challenging plant systems or
operators.

(continued)
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ECCS — Shutdown
B 3.5.3

0 BASES (continued)

SURVEILLANCE SR_3.5.3.1
REQUIREMENTS

The applicable Surveillance description from Bases 3.5.2
apply. This SR is modified by a Note that allows an RHR
train to be considered OPERABLE during alignment and
operation for decay heat removal, if capable of being
manually realigned (remote or local) to the ECCS mode of
operation and not otherwise inoperable. This allows
operation in the RHR mode during MODE 4, if necessary.

REFERENCES The applicable references from Bases 3.5.2 apply.

1. ‘WCAP-12476, “"Evaluation of LOCA During Mode 3 and Mode
4 Operation for Westinghouse NSSS," November 1991.

R.E. Ginna Nuclear Power Plant B 3.5-27 :






B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.4 Refueling Water Storage Tank (RHWST)

BASES

BACKGROUND

The RWST supplies borated water to both trains of the ECCS
and the Containment Spray System during the injection phase
of a loss of coolant accident (LOCA) recovery. A common
supply header is used from the RWST to the safety injection
(SI) and Containment Spray System pumps. A separate supply
header is used for the residual heat removal (RHR) pumps.

‘Isolation valves and check valves are used to isolate the

RUST from the ECCS and Containment Spray System prior to
transferring to the recirculation mode. The recirculation
mode is entered when pump suction is transferred to the
containment sump based on RUST level. Use of a single RWST
to supply both trains of the ECCS and Containment Spray
System is acceptable since the RWST is a passive component,
and passive failures are not required to be assumed to occur
coincidentally with Design Basis Events.

The RUST is located in the Auxiliary Building which is
normally maintained between 50°F and 104°F (Ref. 1). These
moderate temperatures provide adequate margin with respect
to potential freezing or overheating of the borated water
contained in the RWST.

During normal operation in MODES 1, 2, and 3, the safety
injection (SI) and residual heat removal (RHR) and
Containment Spray System pumps are aligned to take suction
from the RWST.

The ECCS and Containment Spray System pumps are provided
with recirculation lines that ensure each pump can maintain
minimum flow requirements when operating at or near shutoff
head conditions. The recirculation lines for the RHR and
Containment Spray System pumps are directed from the
discharge of the pumps to the pump suction. The
rgcircu]ation Tines for the SI pumps are directed back to
the RWST.

(continued)

R.E. Ginna Nuclear Power Plant B 3.5-28



ot

an

e gt



0 BASES (continued)

BACKGROUND When the suction for the ECCS and Containment Spray System
(continued) pumps is transferred to the containment sump, the RWST and
SI pump recirculation flow paths must be isolated to prevent
a release of the containment sump contents to the RWST,
which could result in a release of contaminants to the
Auxiliary Building and the eventual loss of suction head for
the ECCS pumps.

This LCO ensures that:

a. The RUST contains sufficient borated water to support
the ECCS during the injection phase;

b. Sufficient water volume exists in the containment
sump to support continued operation of the ECCS and
Containment Spray System pumps at the time of transfer
to the recirculation mode of cooling; and

c. The reactor remains subcritical following a LOCA.

Insufficient water in the RWST could result in inadequate
NPSH for the RHR pumps when the transfer to the
recirculation mode occurs. Improper boron concentrations
could result in a reduction of SDM or excessive boric acid
precipitation in the core following the LOCA, as well as
excessive caustic stress corrosion of mechanical components
and systems inside the containment.

APPLICABLE During accident conditions, the RWST provides a source of

SAFETY ANALYSES borated water to the ECCS and Containment Spray System
pumps. As such, it provides containment cooling and
depressurization, core cooling, and replacement inventory
and is a source of negative reactivity for reactor shutdown
(Ref. 3). The design basis transients and applicable safety
analyses concerning each of these systems are discussed in
the Applicable Safety Analyses section of B 3.5.2, "ECCS —
Operating”; B 3.5.3, "ECCS — Shutdown"; and B 3.6.6,
"Containment Spray and Cooling Systems." These analyses are
used to assess changes to the RWST in order to evaluate
their effects in relation to the acceptance limits in the
analyses.

(continued)
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@ BASES (continued)

R

RWST
B 3.5.4

APPLICABLE
SAFETY ANALYSIS
(continued)

The RWST must also meet volume, boron concentration, and
temperature requirements for non-LOCA events. The volume is
not an explicit assumption in non-LOCA events since the
volume required for Reactor Coolant System (RCS) makeup is a
small fraction of the available RCS volume. The deliverable
volume Timit is set by the LOCA and containment analyses.
For the RWST, the deliverable volume is selected such that
switchover to recirculation does not occur until sufficient
water has been pumped into containment to provide necessary
NPSH for the RHR pumps. The minimum boron concentration is
an explicit assumption in the main steam line break (MSLB)
analysis to ensure the required shutdown capability. The.
maximum boron concentration is an explicit assumption in the
evaluation of chemical effects resulting from the operation
of the Containment Spray System.

For a large break LOCA analysis, the minimum water volume
Timit of 300,000 gallons and the lower boron concentration
Timit of 2000 ppm are used to compute the post LOCA sump
boron concentration necessary to assure subcriticality. The
large break LOCA is the limiting case since the safety
analysis assumes that all control rods are out of the core.

The upper Timit on boron concentration of 2900 ppm is used
to determine the time frame in which boron precipitation is
addressed post LOCA. The maximum boron concentration limit
is based on the coldest expected temperature of the RWST
water volume and on chemical effects resulting from
operation of the ECCS and the Containment Spray System. A
value of 2,900 ppm would not create the potential for boron
precipitation in the RWST assuming an Auxiliary Building
temperature of 50°F (Ref. 1). Analyses performed in
response to 10 CFR 50.49 (Ref. 2) assumed a chemical spray
solution of 2000 to 3000 ppm boron concentration (Ref. 1)
which provides a margin of 100 ppm. The chemical spray
solution impacts sump pH and the resulting effect of
chloride and caustic stress corrosion on mechanical systems
and components. The sump pH also affects the rate of
hydrogen generation within containment due to the
interaction of Containment Spray and sump fluid with
aluminum components.

The RUST satisfies Criterion 3 of the NRC Policy Statement.

(continued)
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m BASES (continued)

LCO

The RWST ensures that an adequate supply of borated water is
available to cool and depressurize the containment in the
event of a Design Basis Accident (DBA), to cool and cover
the core in the event of a LOCA, to maintain the reactor
subcritical following a DBA, and to ensure adequate level in
the containment sump to support ECCS and Containment Spray
System pump operation in the recirculation mode.

To be considered OPERABLE, the RWST must meet the water
volume and boron concentration limits established in the
SRs.

APPLICABILITY

In MODES 1, 2, 3, and 4, RWST OPERABILITY requirements are
dictated by ECCS and Containment Spray System OPERABILITY
requirements. Since both the ECCS and the Containment Spray
System must be OPERABLE in MODES 1, 2, 3, and 4, the RWST
must also be OPERABLE to support their operation. Core
cooling requirements in MODE 5 are addressed by LCO 3.4.7,
"RCS Loops — MODE 5, Loops Filled," and LCO 3.4.8, "RCS
Loops — MODE 5, Loops Not Filled." MODE 6 core cooling
requirements are addressed by LCO 3.9.5, "Residual Heat
Removal (RHR) and Coolant Circulation — High Water Level,"
and LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant
Circulation — Low Water Level."

ACTIONS

A.l

With RWST boron concentration not within 1imits, it must be
returned to within 1imits within 8 hours. Under these
conditions neither the ECCS nor the Containment Spray System
can perform its design function. Therefore, prompt action
must be taken to restore the tank to OPERABLE condition.

The 8 hour 1limit to restore the RWST boron concentration to
within Timits was developed considering the time required to
change the boron concentration and the fact that the
contents of the tank are still available for injection.

(continued)
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G BASES (continued)

ACTIONS
(continued)

B.1

With the RWST water volume not within limits, it must be
restored to OPERABLE status within 1 hour. In this
Condition, neither the ECCS nor the Containment Spray System
can perform its design function. Therefore, prompt action
must be taken to restore the tank to OPERABLE status or to
place the plant in a MODE in which the RWST is not required.
The short time 1imit of 1 hour to restore the RWST to
OPERABLE status is based on this condition simultaneously
affecting redundant trains.

C.1 and C.2

If the RWST cannot be returned to OPERABLE status within the
associated Completion Time, the plant must be brought to a
MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR_3.5.4.1

The RWST water volume should be verified every 7 days to be
above the required minimum level in order to ensure that a
sufficient initial supply is available for injection and to
support continued ECCS and Containment Spray System pump
operation on recirculation. Since the RWST volume is
normally stable and the RWST is located in the Auxiliary
Building which provides sufficient leak detection
capability, a 7 day Frequency is appropriate and has been
shown to be acceptable through operating experience.

(continued)
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m BASES (continued)

SURVEILLANCE SR 3.5.4.2
REQUIREMENTS .
(continued) The boron concentration of the RWST should be verified every

7 days to be within the required Timits. This SR ensures
that the reactor will remain subcritical following a LOCA.
Further, it assures that the resulting sump pH will be
maintained in an acceptable range so that boron
precipitation in the core will not occur and the effect of
chloride and caustic stress corrosion on mechanical systems
and components will be minimized. Since the RWST volume is
normally stable, a 7 day sampling Frequency to verify boron
concentration is appropriate and has been shown to be
acceptable through operating experience.

REFERENCES 1. UFSAR, Section 3.11.
2. 10 CFR 50.49.
3. UFSAR, Section 6.3 and Chapter 15.
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3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.1 Accumulators

Accumulators
3.5.1

“Two ’
LCO 3.5.1 ~LFour ECCS accumulators shall be OPERABLE.
APPLICABILITY: MODES 1 and 2, 1600
MODE 3 with pressurizer pressure >&{4099i”psig.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One accumulator A.l Restore boron 72 hours
inoperable due to concentration to
boron concentration within limits.
not within Timits.
B. One accumulator B.1 Restore accumulator 1 hour
inoperable for reasons to OPERABLE status.
other than
Condition A.
C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion »
Time of Condition A AND
or B not met.
c.2 Reduce pressurizer 12 hours
pressure to
< FH066}-psig.
‘oo
D. Two er—meres~ D.1 Enter LCO 3.0.3. Immediately
accumulators
inoperable.

S

3.5-1



& SURVEILLANCE REQUIREMENTS

Accumulators
3.5.1

SURVEILLANCE

FREQUENCY

SR 3.5.1.1

MoYae opm‘c&.&
Verify each accumulator, isolation valve is
fully open.

12 hours

SR 3.5.1.2

Verify borated water volume in each

accumulator is > {4853—gt++ons-f-77”énd
s SH-gattens—{%3v 20 cabic S (soe)

12 hours

SR 3.5.1.3

n% aolaie Sk (220N

Verify n1trogen cover pressure in each
accumulator is > . psig and
< 48 psig. 100

=190

12 hours

SR 3.5.1.4

Verify boron concentration in each

accumulator is > -F19663*ppm.and
< ;F2306Yppm. 1300

2.,900

TEsT RAs

addition
rom the

refueling water
storage tank

3.5

(continued)

? e T
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@ SURVEILLANCE REQUIREMENTS (continued)

Accumulators
3.5.1

SURVEILLANCE

FREQUENCY

SR 3.5.1.5 Verify power is removed from each
accumulator_isolation valve operator when
pressurizey’ pressure isj§§£§§§§§5psig.

> 1600

31 days

/
o op.\.rob'»&



ECCS — Operating
3.5.2

6 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
3.5.2 ECCS — Operating

LCO 3.5.2 Two ECCS trains shall be OPERABLE.

APPLICABILITY:  MODES 1, 2, and 3.

-% ------------------------- NOTES-----ccmcmmccmmccnacacnaa-

1) In MODE 3, both safety injection (SI) pump flow

paths may be isolated by closing the isolation

valves for up to 2 hours to perform pressure
isolation valve testing per SR 3.4.14.1.<—me

Operation in MODE 3 with pumps declared
inoperable pursuant to LCO 3.4.12, "Low Temperature
Overpressure Protection (LTOP) System," is allowed
for up to 4 hours or until the temperature of a4 osin

%CS cold legs exceeds .f3751°F, whichever comes
irst.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One @traim/‘ A.l  Restore train{) to |72 hours
perable.

ino OPERABLE status.
AND

At least 100% of the
ECCS flow equivalent
to a single OPERABLE
ECCS train available.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND
B.2 Be in MODE 4. 12 hours

¢
T | 3.5-4 Re0, 052815



Q Insert 3.5.3

" c. Two trains
inoperable.

C.1

Enter LCO 3.0.3

Immediately ”

Insert 3.5.14

Power may be restored to motor operated isolation valves 878A, 878B, 878C,
@ and 878D for up to 12 hours for the purpose of testing per SR 3.4.14.1
provided that power is restored to only one valve at a time.



@ SURVEILLANCE REQUIREMENTS

ECCS — Operating
3.5.2

SURVEILLANCE FREQUENCY
3.5.2.1 Verify the following valves are in the 12 hours 5]
Tisted gositioan*%h—p§§EE3§i3ﬂﬁﬁm
‘!!I!l (f§1§§-epenatop—nem9¥eq§,.u—f—"“”'
Number Position Function
Thsard [ ] [ ] [ 1
GsD ™[ ] [ 1 1 ]
[ ] [ ] [ ]

)

SR 3.5.2.2 Verify each ECCS manual, power operated,
and automatic valve in the flow path, that
is not locked, sealed, or otherwise secured

TwntasX in position, is in the correct position.

x
w sarrng e T s * T emaa s av > *

31 days

T

s g T

”w
E 3.5.2.3 Vemfy ECCS W

—~-.——-—"‘-’-"N..___... oo o R ——

31 days ]

e cae

SR 3.5.2.4 Verify each ECCS pump’s developed head at
the test flow point is greater than or

equal to the required developed head.

In accordance
with the
Inservice
Testing Program

@D

) 3.5.2.5 Verify each ECCS automatic valve in the
Pox s nak ok, flow pathdactuates to the correct position
:Lnﬁii;oro*h*:f\u. on an actual or simulated actuation signal.
L WA P osvhd w

@ months

SR 3.5.2.6 Verify each ECCS pump starts automatically

on an actual or simulated actuation signal.

‘.@Q%\onths

(0657

3.5-5

(continued)
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@ Insert 3.5.4

EIN

825A
8258
826A
8268
826C
826D
851A
8518
856

878A
8788
878C
878D
896A
8968

Insert 3.5.15

|iE§2JVV\>

Position

Open
Open
Closed
Closed
Closed
Closed
Open
Open
Open
Closed
Open
Closed
Open
Open
Open

Function

RWST Suction to SI Pumps
RWST Suction to SI Pumps

BAST Suction
BAST Suction
BAST Suction
BAST Suction

to
to
to
to

SI Pumps
SI Pumps
SI Pumps
SI Pumps

Sump B Suction to RHR Pumps
Sump B Suction to RHR Pumps

RWST Suction
SI Injection
SI Injection
SI Injection
SI Injection
RWST Suction
RWST Suction

to
to
to
to
to
to
to

RHR Pumps
RCS Hot Leg
RCS Cold Leg
RCS Hot Leg
RCS Cold Leg
SI and Spray
SI and Spray

SR 3.5.2.3 Verify the breaker or key switch, as
applicable, for each valve listed in SR
3.5.2.1, is in the correct position.

31 days



ECCS — Operating

3.5.2
SURVEILLANCE REOUIREMENTS (continued)
SURVEILLANCE FREQUENCY
Verify, for each ECCS throttle valve [18] m S
listed below, each position stop is
e correct position.
Valve Numbe
RN MAW
SR 3.5.2.8 e 5 onths
train containmen S not
restricted by d Jet
t S and screens show no evidence 0
structural distress or abnormal corrosion.
e —————— e e ———————"




3.5.3 ECCS — Shutdown

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

ECCS — Shutdown
3.5.3

LCO 3.5.3 One ECCS train shall be OPERABLE.
APPLICABILITY: MODE 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
'l
. Required ECCS residual | A.1 Initiate action to Immediately
heat removal (RHR) restore required ECCS
subsystem inoperable. RHR subsystem to
OPERABLE status.
(i injecdnon (3T))
m B. Required ECCSl{h-i-gh-n- B.1 Restore required ECCS | 1 hour
Y head subsystem]s— i subsystem}~
> inoperable. to OPERABLE status.
C. Required Action and C.1 Be in MODE 5. 24 hours
associated Completion
Time F6f Condition BP~
not met.
o657 3.5-7 (Rev——0,00/26/92




SURVEILLANCE REQUIREMENTS

ECCS — Shutdown
3.5.3

SURVEILLANCE

FREQUENCY

SR 3.5.3.1  -ecemecmccccccaaaaas [ R
An RHR train may be considered OPERABLE

during alignment and operation for decay
heat removal, if capable of being manually
realigned to the ECCS mode of operation.

The following SRs*hgggapplicable for aT]

SR 3.5.2.4

BEIEe

equipment required to be OPERABLE:

In accordance
with applicable
SRs™




G 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.4 Refueling Water Storage Tank (RWST)

LCO 3.5.4 The RWST shall be OPERABLE.

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

RWST
3.5.4

ACTIONS —
CONDITION REQUIRED ACTION COMPLETION TIME
A. RHST boron A.l Restore RUWST to 8 hours
concentration not OPERABLE status.
within limits.
B.1 Restore RUWST to 1 hour
OPERABLE status.
b'\’?*,\::b volumnad, wok= wa it )
C. Required Action and c.1 Be in MODE 3. 6 hours
associated Completion
- Time,} not met. AND
@. of Condsion RocB) | ¢ Be in MODE 5. 36 hours
HoTSTS> 3.5-9 (Rev=—07-05/28/%2




3.5.4
SURVEILLANCE REQUIREMENTS <
SURVEILLANCE FREQUENCY
—_
Yerify RWST borated water temperature is _hours
> [35]°F and ¢ [100]°F. .
———-————/
)
SR 3.5.4.2% \Verify RWST borated water volume is 7 days
~>r-H4667200—gattons—(—)%3+
> 300,000 qolttans (2B82)
*
SR 3.5.4.3" Veri Y RWST boron concentration is 7 days

> £2000)~Ppm and < 22683 ppm.
2,500

eI | 3.5-10

e
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3.5 ERGENCY CORE COOLING 'SYSTEMS (ECCS)

3.5.5 Saal Injection Flow

LCO 3.5.5

open.

APPLICABILITY: MODES 1, 2, and 3.

ACTIGNS

Reactor coolant pump seal injection flow shall be
with [centrifugal charging pump discharge header} pressure
> [2480] psig and the [charging flow] control vAlve full

e

Seal Injection Flow,
3.5.

[40] gpm

CONDITION \\

REQUIRED ACTIOﬁ//

COMPLETION TIME

A. Seal injection flow
not within Timit.

Adjust manyal seal
injection/throttle
give a flow
imit with

4 hours

B. Required Action and
associated Completion
Time not met.

Be in MODE 3.

Be in MODE 4.

6 hours

12 hours

3.5-11

ar oad W amem
L



e
e s R ]

Seal Injection Flow
3.5.

SURVEILLANCE REQUIREMENTS

‘\\\ SURVEILLANCE FREQUENCY

SR 3.5.5N  ~---memmcmeemeeoen NOTE
Not required to be performed until 4 hours

after the Reactor Coolant System pressure
stabilizes at > [2215 psig and
2255 psiqg].

Veriy manual seal injection throttie 31 days
valveX are adjusted to give a flow withi
Timit wjth [centrifugal charging pump
dischargg header] pressure > [2480] psig
and the [&harging flow] control valveg full

open. :
i

. -
e e e,

- R R —r—— s A rae o

i 4 Bar

T 3.5-12




RGENCY CORE COOLING SYSTEMS (ECCS)
3.5.6 Boxon Injection Tank (BIT)

LCO 3.5.6 The BIT shall be OPERABLE.

APPLICABILITY: MBDES 1, 2, and 3.

ACTIONS
CONDITION \\< REQUIRED ACTIgy/ COMPLETION TIME
A. BIT inoperable. .1 Restore BIT to 1 hour
. OPERABLE/status.
B. Required Action and B.1 in MODE 3. "] 6 hours

associated Completion
Time of Condition A AND

not met.
B.2 Borate to an SDM 6 hours
equivalent to
[1]% Ak/k at 200°F.
B.3 Restore BIT \to 7 days
OPERABLE stagui;
C. Required Actign and C.1 Be in MODE 4. 12 hours
associated Completion
Time of Copdition B
not met. \\\

406575 | 3,513




SURVEIBDLANCE REQUIREMENTS

> [20,000] pRT\and < [22,500] ppmy

\\\ SURVEILLANCE
SR 3.5.6.1 Verify BIT borated water temperature is 24 hours
> [145]°F.
ISR 3.5.6.2  Verify BIT borated water volume is 7 days
> [1100] gallons.
SR 3.5.6.3 Verify B;>\Qoron concentration is 7 days




Accumulators
B 3.5.1

Q B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.1 Accumulators

BASES

BACKGROUND

T Moekoec Caclank
WNundory \s VQ&&"\A&
s coree dgeing HAae
Phosa Favou gn' e
Flaghiing aumd diwdion
Our -\-\N'cwg\ A oe2akK,

The functions of the ECCS accumulators are to supply water !
to the reactor vessel during the blowdown phase of a¥ioss of b«jil
coolant accident (LOCA), to provide inventory to help

accomplish the refill phase that follows thereafter, and to

provide Reactor Coolant System (RCS) makeup for a small
break LOCA.

The blowdown phase of a Targe break LOCA is the initial
period of the transient during which the RCS departs from
equilibrium conditions, and heat from fission product decay,
hot internals, and the vessel continues to be transferred to
the reactor coolant., The blowdown phase of the transient
ends when the RCS pressure falls to a value approaching that
of the containment atmosphere.

In the refill phase of a LOCA, which immediately follows the
blowdown phase, reacter—eootant—inventory—has—vacated—the<
: joction_out—through—bl

braaksThe core is essentially in adiabatic heatup. et
balance of accumulator inventory is &hen available to*help \ cowaome /
fill voids in the lower plenum and reactor vessel downcomer

so as.to _establish a recovery level at the bottom of the
core. W 44
Q::E—#éﬁg 9"9?3"9 kgi;eedlel.bhe core-wron—cne 533;E;ENEEED

The accumulators are pressure vessels partially filled with
borated water and pressurized with nitrogen gas. The
accumulators are passive components, since no operator or
control .actions are required in order for them to perform
their function. Internal accumulator tank pressure is
sufficient to discharge the accumulator contents to the RCS,
if RCS pressure decreases below the accumulator pressure.

Each accumulator is piped into an RCS cold leg via an
accumulator line and is isolated from the RCS by a motor
operated isolation valve and two check valves in serie

Tatek <3.$'J )

the motor operated isolation valveg?are interlocked by—P=

Wi P¥a Zer pressure mea . annels to ensure
that the valves wi 3O B open_as RCS pressure
i eases—t0 above the permissive circuit P- stpot

(continued)

B 3.5-1 [Re—0,-09/28/92%)




@ Insert 3.5.1

(841 and 865) are maintained open with AC power removed under
administrative control when pressurizer pressure is > 1600 psig. This
feature ensures that the valves meet the single failure criterion of
manually-controlled electrically operated valves per Branch Technical
Pogigion (BTP) ICSB-18 (Ref. 1) This is also discussed in References 2
and 3. . ‘



@ BASES

Accumulators
B 3.5.1

BACKGROUND
(continued)

valves dur rmal operation prior to ident. The
valves will automati open, h evengg;ag'resu1t of an
SI signal. These features e that the valves meet the H

requirements of the itute of ical and Electronic
Engineers (I tandard 279-1971 (Ref. "operating
bypa and that the accumulators will be availa
imjection without reliance on operator action.

one. Ao

The accumulator size, water(&y]ume, and(éi}ro en cover l

ressure are selected so that*dEhre® of the accumulators , s

sufficient to partially cover the core before

significant clad melting or zirconium water reaction can
occur following a LOCA. The need to ensure that three>, one
accumulators’ziéey'ddequate for this function is consistent
with the LOCA assumption that the entire contents of one
accumulator will be lost via the RCS pipe break during the
blowdown phase of the LOCA.

APPLICABLE

‘D SAFETY ANALYSES

The accumulators are assumed OPERABLE in both the large and
small break LOCA analyses at full power (Ref..2¥" These are
the Design Basis Accidents (DBAs) that establish the
acceptance limits for the accumulators. Reference to the
analyses for these DBAs is used to assess changes in the
accumulators as they relate to the acceptance limits.

“In performing the LOCA calculations, conservative

assumptions are made concerning the availability of ECCS \aros
f"}:owf.:F In the ear]yhstages o{ atLOCA, wit o: without a loss \ breck

of offsite power, the accumulators provide the sole source

of makeup water to the RCS. The assumption of loss of
offsite power is required by regulations and conservatively

imposes: a delay wherein the ECCS pumps cannot deliver flow

until the emergency diesel generators start, come to rated

speed, and go-through their timed loading sequence. In cold

leg break scenarios, the entire contents of one accumulator

are assumed to be lTost through the break.

The Timiting Targe break LOCA is a double ended guillotine
break at the discharge of the reactor coolant pump. During
this event, the accumulators discharge to the RCS as soon as
RCS pressure decreases to below accumulator pressure.

(continued)

B 3.5-2 (Rev—0—00/26/52,



Accumulators
B 3.5.1

oot 98 oo -
BASES =TT (G s 1and ganaration)
\

1

APPLICABLE \s-As a conservativelestimate, no credit is taken for ECCS pump
SAFETY ANALYSES flow until an/effective delay has elapsed. This delay
(continued) accounts forvthe diesels starting, and §he pumps being ]oaded

and delivering full flow.

t itl it ionat—2 st t for SI cional
genreratien® During this time, the accumulators are analyzed
as providing the sole source of emergency core cooling. No
operator action is assumed during the blowdown stage of a’
large break LOCA.

The worst case small break LOCA analyses also assume a time
delay before pumped flow reaches the core. For the larger
range of small breaks, the rate of blowdown is such that the
increase in fuel clad temperature is terminated solely by
the accumulators, with pumped flow then providing continued

cooling. As break size decreases, the accumulators ando Sofudiy tnjeedno
(EEE¥F$g§§E¥=€§3¥§3ﬁ§)pumps both play a part in terminating
‘the rise in clad temperature. As break size continues to
decrease, the role of the accumulators continues to decrease
until they are not required and the&§§ﬁ§§3§EEH:%E§¥§$ﬁ§BAyékkg\ngmxn.
pumps become solely responsible for terminating the
temperature increase.

This LCO helps to ensure that the following acceptance
criteria established for the ECCS by 10 CFR 50.46 (Ref. 3f
will be met following a LOCA:

a. Maximum fuel element cladding temperature is < 2200°F;

b. Maximum cladding oxidation is < 0.17 times the total
cladding thickness before oxidation;

c. Maximum hydrogen generation from a zirconium water
reaction is < 0.01 times the hypothetical amount that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react; and

d. Core is maintained in a coolable geometry.

Since the accumulators discharge during the blowdown phase
of a LOCA, they do not contribute to the long term cooling
requirements of 10 CFR 50.46.

For both the large and small break LOCA analyses, a nominal
contained accumulator water volume is used. The contained

(continued)
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APPLICABLE
SAFETY ANALYSES
(continued)
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water volume is the same as the\deliverable volume for the
accumulators, since the accumulators)are emptied, once
discharged. For small breaks, @Qn_increase in water volume
is a peak clad temperature penalty® For large breaks, an
increase in water volume can be either a peak clad
temperature penalty or benefit, depending on downcomer
filling and subsequent spill through the break during the
core reflooding portion of the transient. The analysis

The safety analysis assumes—vatugs o
nd-[6879] lons+To allow for instrument
20] galTonsS—and—[6820]-gallans_are

inaccuracy
Ped 7

The minimum boron concentration setpoint is used in the post
LOCA boron concentration calculation. The calculation is
performed to assure reactor subcriticality in a post LOCA
environment. Of particular interest is the large break
LOCA, since no credit is taken for control rod assembly
insertion. A reduction in the accumulator minimum boron
concentration would produce a subsequent reduction in the
available containment sump concentration for post LOCA
shutdown and an increase in the maximum sump pH. The

‘maximum boron_concentration is used in determiningJ€553533§5\
: o imiect] e s (o
mHmuR-sump—pH.) — Tucort @E:::> )

The large and small break LOCA analyses are performed at the
minimum nitrogen cover pressure, since sensitivity analyses
have demonstrated that higher nitrogen cover pressure
results in a computed peak clad temperature benefit.s

§:The maximum nitrogen cover pressure limit prevents

accumulator relief valve actuation, and ultimately preserves
accumulator integrity. ok 200 phiq

The effects on containment mass and energy releases from the
accumulators are accounted for in the appropriate analyses
(Refs. -2*and 4%

2 S

The accumulators satisfy Criterion 3 of the NRC Policy
Statement.

(continued)

B 3.5-4 (Rev—6,-09/28/5%




@ Insert 3.5.2

the time frame in which boron precipitation is addressed post LOCA. The
maximum boron concentration 1limit is based on the coldest expected
temperature of the accumulator water volume and on chemical effects
resulting from operation of the ECCS and the Containment Spray System. A
value of 2,900 ppm would not create the potential for boron precipitation
in the accumulator assuming a Containment temperature of 60°F (Ref. 6).
Analyses performed in response to 10 CFR 50.49 (Ref. 7) assumed a chemical
spray solution of 2000 to 3000 ppm boron concentration (Ref. 6) which
provides a margin of 100 ppm. The chemical spray solution impacts sump pH
and the resulting effect of chloride and caustic stress corrosion on
mechanical systems and components. The sump pH also affects the rate of
hydrogen generation within containment due to the interaction of
Containment Spray and sump fluid with aluminum components.

-



‘b BASES (continued)

Accumulators
B 3.5.1

LCO

(S\.\.V.cx)

The LCO establishes the minimum conditions required to

ensure that the accumulators are available to accomplish

their core cooling safety function following a LOCA. -Keure Two
accumulators are required to ensure that 100% of the

contents of accumulators”will reach the core
during a LOCA. This is consistent with the assumption that

the contents of one accumu]atpr spill through the break. If
less than, theee*accumulatorg-are-injected during the

blowdown phase of a LOCA, the ECCS accgptance criteria of

10 CFR 50.46 (Ref. ij"cou]d be v1o1:$°i.w°cp% otor—o )
For an accumulator to be considered OPERABLE, thef?;olation
valve must be fully open with"power removed and the limits
established in the SRs for contained volume, boron
concentration, and nitrogen cover pressure must be met.

APPLICABILITY

oo

In MODES 1 and 2, and in MODE 3 with RCS pressure
>»1000psig, the accumulator OPERABILITY requirements are
ased-on full power operation. Although cooling
requirements decrease as power decreases, the accumulators
are still required to provide core cooling as long as
elevated RCS pressures and temperatures exist.

V00 \LOO
This LCO is[ghly applicable at pressures >, 3886’psig. At
pressures <Y10668™psig, the rate of RCS blowdown is such that
the ECCS pumps can provide adequate injection to ensure that
peak clad temperature remains below the 10 CFR 50.46
(Ref. %j']imit of 2200°F.
{L0Oo

In MODE 3, with RCS pressure < 1680 psig, and in MODES 4, 5,
and 6, the accumulator motor operated isolation valves are
closed to isolate the accumulators from the RCS. This
allows RCS cooldown and depressurization without discharging
the accumulators into the RCS or requiring depressurization

of the accumulators.

ACTIONS

A.l

If the boron concentration of one accumulator is not within
limits, it must be returned to within the limits within

72 hours. In this Condition, abijlity to maintain
subcriticality or minimum boron precipitation time may be

(continued)
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Accumulators
B 3.5.1

ACTIONS

Sinca Mas c.c:»;w\o&o?\

A.1 (continued)

reduced. The boron in the accumulators contributes to the
assumption that the combined ECCS water in the partially
recovered core during the early reflooding phase of a large
break LOCA is sufficient to keep that portion of the core
subcritical. One accumulator below the minimum boron
concentration 1imit, however, will have no effect on
available ECCS water and an insignificant effect on core
subcriticality during refloods, Boiling of ECCS water in the

Wodec veluwa, ‘& v

SMQ&S\ NMM Q“e!l,'&
o Rt e RwsT
Y Avtonds

core during reflood concentrates boron in the saturated
liquid that remains in the core. In addition, current

analysis techniques demonstrate that the accumu]ators-défﬁbtkexgukdi*e

discharge following a large main steam line break -for—the=
majority—ofplantsz- Even if they do discharge, their impact
is minor and not a design limiting event. Thus, 72 hours is
allowed to return the boron concentration to within limits.

8.1

If one accumulator is inoperable for a reason other than
boron concentration, the accumulator must be returned to
OPERABLE status within 1 hour. In this Condition, the
required contents ofﬂgﬁpee>accumu]atons‘tannot be assumed to
reach the core during a LOCA. Due to the severity of the
consequences should a LOCA occur in these conditions, the

1 hour Completion Time to open the valve, remove power to
the valve, or restore the proper water volume or nitrogen
cover pressure ensures that prompt action will be taken to
return the inoperable accumulator to OPERABLE status. The
Completion Time minimizes the potential for exposure of the
plant to a LOCA under these conditions.

C.1 and C.2

If the accumulator cannot be returned to OPERABLE status
within the associated Completion Time, the plant must be
brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to MODE 3
within 6 hours and pressurizer pressure reduced to

<,1000°psig within 12 hours. The allowed Completion Times

are reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

(continued)
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ACTIONS D.1 |
(continued) Qe 1
Iffvﬂﬁe—t—h&a—eﬁe‘\-accumulatoﬁf j¢,inoperable, the plant is in
a condition outside the accident analyses; therefore,

LCO 3.0.3 must be entered immediately.

SURVEILLANCE SR _3.5.1.1 ‘ : .

REQUIREMENTS rrstoc-oparoded waladion

Each accumulator,valve should be verified to be fully open

every 12 hours. s This verification ensures that the

accumulators are available for injection and ensures timely

discovery if a valve should be less than fully open. If an

isolation valve is not fully open, the rate of injection to

the RCS would be reduced. Although a motor operated valve

position should not change with power removed, a closed

valve could result in not meeting accident analyses

assumptions. This Frequency is considered reasonable in
view of other administrative controls that ensure a

Foo volus potvhan,  mispositioned isolation valve is unlikely.

\S QA ocratrodadal
: SR_3.5.1.2 and SR _3.5.1.3

Twae .
Every 12 hourss borated water volume and nitrogen cover

- pressure sare—verified-for each accumulator. This Frequency
Sheo'd oL yar®™e is sufficient to ensure adequate injection during a LOCA.
SR 2 o Because of the static design of the accumulator, a 12 hour

Frequency usually allows the operator to identify changes

Use oF eawdvol
Loard \niunkon

before Timits are reached. 4 Operating experience has shown 1
this Frequency to be appropriate}for early detection and

Grav.e) correction of off normal trends. |
a— T\
Mois canrvol beasd, oa o.STAGGLERED
Sherms moxz;mﬁ&“ﬂ SR 3.5.1.4 s T Fragpemon
e Ras, aresowed\ ¢

Pocomnadess . The boron concentration should be verified to be within /

required limits for each accumulator every 31 days¥since the

static design of the accumulators limits the ways in which PRy
the concentration can be changed. The 31 day¥Frequency is Té.r
adequate to identify changes that could occur from

mechanisms such as stratification or inleakage,”Sam g
he—atfeeted_accumulator within_ 6 hows=arter a 1% volum
increase will idepIify-whether_in]eakage has caused a

+en—iT boron concentration to belo e—require

G (continued)
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SURVEILLANCE SR_3.5.1.4 (continued)

REQUIREMENTS " —

It is not necessary to verify boron concentrat1-- i
the added water—inuventory is from the refue 3

storage tank (RWST), because :

is within the accumul.
Th1$ is cop :

0¥ 3 equ1rements
with the recommendat1on of NUR

— T
WS P LOCA poaxt SR _3.5.1.5

o Otesa e v M "-o\&\\%

covtaning Has onday Verification every 31 days that power is removed from each

0fERABLE ommuawwledor.)  accumulator isolation valve operator when the pressurizer

(EIE§§§>;' pressure is—26007psig ensures that an active failure could
not result in the undetected closure of an accumulator motor

operated isolation valve. If this were to occ&%

accumulators would be available for injection®
re—coincid

ea dentwith—a—tAEA) Since power is removed
under administrative control Zthe 31 day Frequency will
provide adequate assurance that power is removed.

and valve patirion

T v @ed every
\’?..\Aaur_:,

SR allows power to be supp11ed to the motor opgrgye
isolati alves when pressurizer pressure 1sd;ﬁggo psi
thus allowing rational flexibility by avoi
unnecessary delays nipulate the breaKers dur1ng plant
startups or shutdowns. ith.power supplied to the
valves, inadvertent closure_ i nted by the RCS pressure
interlock associated witithe valves.

. RQrandn Tedaen S

Pogihan CETP)  TcSB-12
' hpphc.nj'\sf\ of +\g S
Fatluve Crderion 4o Mm\uq\ln-

R Covdm.\\e& Eleedhn mm.\om«..&
Valves)

of a valve occur in spite of the in
ignal provided to the valves would open a close
ve in the event of a LOCA

REFERENCES “¥.  IEEE Standard—279-397Fd Cover Srowa D. M. CrorsaRoaid, M e, *o

cdnav,

127 WFSAR, Ghaﬁ-ter—.[.ﬁ»}“- 6.3
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V-7 F v =3, Vit=G, oM vinn—2" do2el
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ECCS — Operating
B 3.5.2

@ B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.2 ECCS — Operating

BASES
BACKGROUND The function of the ECCS is to provide core cooling and
negative reactivity to ensure that the reactor core is
protected after any of the following accidents:
a. Loss of coolant accident (LOCA)y coolant leakage
greater than the capability of the normal charging

system;
b. Rod ejection accident;

c. Loss of secondary coolant accident, including
uncontrolled steam release or loss of feedwater; and

d. Steam generator tube rupture (SGTR).

The addition of negative reactivity is designed primarily
for the loss of secondary coolant accident where primary
G ‘ cooldown could add enough positive reactivity to achieve

cr‘itica]ity and return to significant power.
(Cc\A \ea) @
There are %hacee“‘phases of ECCS operation: ¥injection,,cold

Teg recwculahon,——ané—het—l—eg—\ceeq-\ae&ﬂ-a—t—}eﬂ% In the
injection phase, water is taken from the refueling water
storage tank (RWST) and injected into the Reactor Coolant
System (RCS) throug gs¥ When sufficient water
is removed from the RWST to ensure that enough boron has
been added to maintain the reactor subcritical and €&
containment sumpg(hav®€nough water to supply the requwed
@ net positive suction head to the ECCS pumps, suction is
switched to @-contamment Zump, for cold leg recirculation.
After approximately @3 hours, the—ECES—Fow—is—shifted—tos

and rmaader vestah
Le e glaneva

Sh Yo o Ecas
m‘;:dw.f'?s vesd Ao \_ which—wottd—reduce—thepboiling in the top of the core and

&éuu Mpum&J any resuliting boron precipitation.

Ao
charging—righ—te: safety injection (SI) &n
head)’y and residual heat removal (RHR) {few-head
- subsystem consists of two redundant, 100% capac1ty trains.
The ECCS accumulators and the RWST are also part of the

0 (continued)
(5T 5 3.5-9 (er—or0/2875
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BACKGROUND
(continued)

ECCS, but are not considered part of an ECCS flow path as

described by this LCO,
y i—\g'\;\/\. canrpatr Pl mdund aude daimy)

The ECCS flow paths*consist of piping, valves, heat

exchangers, and pumps such that water from the RWST can be
injected into the RCS following the accidents described in
this LCO. The major components of each subsystem are the

(ce 35 _the RHR pumps, heat exchangers. (e ene>
and the SI pumps. (ka€ ubsystems~tonsists of

two 100% capacity trains that are interconnected and
redundant such that either train is capable of supplying
100% of the flow required to mitigate the accident

wifhin he_subsystem. The discharge from the cen

consequences. 2 Thi¥€ interconnecting and redundant subsystem
design$provides“the operators with the ability to utilize.
components from opposite trains to achieve the required 100%
flow to the core.

During the injection phase of LOCA recovery, X suction
heade upplEe®water from the RWST to the ECCS PUMPS. ¢ Tneawr
Separate piping supplies each- subsystem. and each trair

charging pumps~combines prior to entering g boron
injection tank (BI if the plant utitizes a BIT) and then |
divides again into four suppg ires, each of which feeds \
3 d The discharge from
rjnjection Tine to

Control valves ar t to
a-fTow to the RCS. This balance en§;§§§‘“->\*ans\
iefent flow to the core to meet the analysis assumpti
owing a LOCA in one of the RCS cold 1gg§;’,/'"

For LOCAs that are too small to depressurize/the RCS below
the shutoff head of the SI pumps, the'(Gertrifugal—charaind

oUmps—suppty-waterruntil the RCS pressure decreases below
the SI i i }

During the<rec!rch|ation phase of LOCA recovery,i R pump
suction isVtransferred to the*ebntainment slim e RHR

-8 pumps then sgggéy Lh (EE%%§§§£E§
: xrecirculation=rs .through the same paths as the injection
phase. Subsequent+y7—rec+rcu¥iﬁ+en—a+%erﬂa%es-inaéé%igﬂ‘
Batien-tho-not-and tore-rerey

(continued)

ump_shutoff head =
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The SI subsystem consists of. three redundant, 50% capacity pumps which
supply two RCS cold leg injection lines. Each injection line is capable
of providing 100% of the flow required to mitigate the accident
consequences.

Insert 3.5.6

A common supply header is used from the RWST to the safety injection (SI)
and Containment Spray System pumps. This common supply header is provided
with two in-series motor-operated isolation valves (896A and 896B) that
receive power from separate sources for single failure considerations.
These isolation valves are maintained open with DC control power removed
via a key switch located in the control room. The removal of DC control
power eliminates the most 1ikely causes for spurious valve actuation while
maintaining the capability to manually close the valves from the control
room during the recirculation phase of the accident (Ref. 1). The SI pump
supply header also contains two parallel motor-operated isolation valves
(825A and 825B) which are maintained open by removing AC power. The
removal of AC power to these isolation valves is an acceptable design
against single failures that could result in undesirable component
actuation (Ref. 2).

A separate supply header is used for the residual heat removal (RHR)
pumps. This supply header is provided with a check valve (854) and motor
operated isolation valve (856) which is maintained open with DC control
power removed via a key switch located in the control room. The removal
of DC control power eliminates the most 1ikely causes for spurious valve
actuation while maintaining the capability to manually close the valve
from the control room during the recirculation phase of the accident.

The three SI pumps feed two RCS cold leg injection lines. SI Pumps A and
B each feeds one of the two injection lines while SI Pump C can feed both
injection lines. The discharge of SI Pump C is controlled through use of
two normally open parallel motor operated isolation valves (871A and
871B). These isolation valves are designed to close based on the
operating status of SI Pumps A and B to ensure that SI Pump C provides the
necessary flow through the RCS cold leg injection line containing the
failed pump.

The discharges of the two RHR pumps and heat exchangers feed a common
injection Tine which penetrates containment. This 1ine then divides into
two redundant core deluge flow paths each containing a normally closed
motor operated isolation valve (852A and 852B) and check valve (853A and
853B) which provide injection into the reactor vessel upper plenum.






G Insert 3.5.7

B (Refs. 4 and 5). This transfer is accomplished by stopping the RHR
pumps, isolating RHR from the RWST by closing motor operated isolation

- valve 856, opening the Containment Sump B motor operated isolation valves

to RHR (850A and 850B) and then starting the RHR pumps. The SI and
Containment Spray System pumps are then stopped and the RWST isolated by
closing motor operated isolation valve 896A or 896B for the SI and
Containment Spray System pump common supply header and closing motor
operated isolation valve 897 or 898 for the SI pump recirculation line.

Insert 3.5.8

SI and Containment Spray System pumps (as needed for pressure control
purposes) if the RCS pressure remains above the RHR pump shutoff head
(Ref. 6). This high-head recirculation path is provided through RHR motor
operated isolation valves 857A, 857B, and 857C. These isolation valves
are interlocked with valves 896A, 896B, 897, and 898. This interlock
prevents opening of the. RHR high-head recirculation isolation valves
uniess either 896A or 896B are closed and either 897 or 898 are closed.
If RCS pressure is Tless than approximately 140 psig, the SI and
Containment Spray System pumps remain in pull-stop and only RHR is used to
provide core cooling. During

Insert 3.5.9

After approximately 20 hours, simultaneous injection by the SI and RHR
pumps is used to prevent boron precipitation (Ref. 7). This consists of
providing SI through the RCS cold legs and into the lower plenum while
providing RHR through the core deluge valves into the upper plenum.

The two redundant flow paths from Containment Sump B to the RHR pumps also
contain a motor operated isolation valve located within the sump (851A and
851B). These isolation valves are maintained open with power removed to
improve the reliability of switchover to the recirculation phase. The
operators for isolation valves 851A and 851B are also not qualified for
containment post accident conditions.
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e BASES

S2.vi.b L ST
BACKGROURD The (centrifugal—charging)subsystem of the ECCS also
.(continued) functions to supply borated water to the reactor core
following increased heat removal events, such as a main
steam Tine break (MSLB). The limiting design conditions
occur when the negative moderator temperature coefficient is
highly negative, such as at the end of each cycle.

During Tow temperature conditions in the RCS, limitations
are placed on the maximum number of ECCS pumps that may be
OPERABLE. Refer to the Bases for LCO 3.4.12, "Low
Temperature Overpressure Protection (LTOP) System," for the
basis of these requirements.

The ECCS subsystems are actuated upon receipt of an SI
signal. The actuation of safeguard loads is accomplished in
a programmed time sequence. If offsite power is available,
the safeguard loads start immediately in the programmed
sequence. If offsite power is not available, the Engineered
Safety Feature (ESF) buses shed normal operating loads and
are connected to the emergency diesel generators (EDGs).
Safeguard loads are then actuated in the programmed time
sequence. The time delay associated with diesel starting,

ﬁ sequenced loading, and pump starting determines the time
required before pumped flow is available to the core
following a LOCA.

The active ECCS components, along with the passive
accumulators and the RWST covered in LCO 3.5.1,

. "Accumulators," and LCO 3.5.4, "Refueling Water Storage Tank
(RWST)," provide the cooling water necessary to meet [GDC—35)
ety T

APPLICABLE The LCO helps to ensure that the following acceptance
SAFETY ANALYSES criteria for the ECCS, established by 10 CFR 50.46 (Ref. 2),
will be met following a LOCA: T

a. Maximum fuel element cladding temperature is < 2200°F;

b. Maximum cladding 6xidation is £ 0.17 times the total
cladding thickness before oxidation;

@ (continued)
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APPLICABLE

SAFETY ANALYSES

(continued)

c. Maximum hydrogen generation from a zirconium water
reaction is < 0.01 times the hypothetical amount
generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. Core is maintained in a coolable geometry; and

. e. Adequate long term core cooling capability is

maintained.

The LCO also Timits the potential, for a post trip return to
power following an MSLB event and, énsureg that containment

temperature limits are me

oL Qe
~Eaclr ECCS subsystemsigstaken credit for in a large break

o

LOCA event at full power (Refs.“?*and 45. This event
establishes the requirement for runout flow for the ECCS
pumps, as well as the maximum response time for their

actuation. The(E%ggfifggal_chgfg4ng—pum;s—anEDSI pumps are
credited in a small break LOCA evént. This event

establishes the flow and discharge head at the design point

for the pumps. The SGIgnand MSLB
events also credit the Jpumps. The
OPERABILITY requirements for the ECCS are based on the

following LOCA analysis assumptions:

a. A large break LOCA event, with loss of offsite power
and a single failure disabling one RHR pump (both EDG
trains are assumed to operate due to requirements for
modeling full active containment heat removal system
operation); and

b. A small break LOCA event, with a loss of offsite power
and a single failure disabling one ECCS train.

During the blowdown stage of a LOCA, the RCS depressurizes
as primary coolant is ejected through the break into the
containment. The nuclear reaction is terminated either by
moderator voiding during large breaks or control rod
insertion for small breaks. Following depressurization,
emergency cooling water is injected, into the cold legs,
flows into the downcomer, fills the)lower plenum, and

refloods the core.
Twa RMR powps w\St.t\' %
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B 3.5.2
' BASES
APPLICABLE The effects on containment mass and energy ne]easeﬁ are
SAFETY ANALYSES  accounted for in appropriate analyses (Refs.3-and4¥. The
(continued) LCO ensures that an ECCS train will deliver sufficient water

/7 to match boiToff rates*Geem enough to minimize the
C:Z::EED consequences of the core being uncovere fo]]owin% a large

LOCA. It also ensures that the m SI
pumps will deliver sufficient water and boron during a small
LOCA to maintain core subcriticality. For smaller LOCAs,
G poresy the*Eertrifugat—charaing—pumpydel ivers” sufficient fluid to
maintain RCS inventory. For a small break LOCA, the steam
generators continue to serve as the heat sink, providing

part of the required core cooling.

The ECCS trains satisfy Criterion 3 of the NRC Policy
Statement.

LCO In MODES 1, 2, and 3, two independent (and redundant) ECCS
trains are required to ensure that sufficient ECCS flow is
available, assuming a single failure affecting either train.
Additionally, individual components within the ECCS trains

‘ may be called upon to mitigate the consequences of other
transients and accidents.

In MODES 1, 2 an_ECCS train consists of @

contei -ewin‘-é--:é——nn:b.rl %H‘f. an SI SUbS)’Stem,)'and an RHR

subsystem. Each train includes the piping, instruments, and
controls to ensure an OPERABLE flow path capable of taking

@ suction from the RWST upon an_SI signal and Gubematicatiyo
transferring suction to thé€ eGntainment Sump,8. <— <o s

——

is
from the
pd~their respective
gux:_cold leg injection

etm, this flowpath_may be switched
pty from the containment sump and-to_supply
the RCS hot and cold legs.

y~an_event requiring ECCS actuation, a flow_pat
required to prewide an abundant supply of wate

RWST to the RCS via the-ECCS pumps_z
supply headers to each of the>fs
nozzles. In the long

to take its supyp

its fl

The flow path for each train must maintain its designed

independence to ensure that no single failure can disable
both ECCS trains.

. (continued)
QeEst® B 3.5-13 Rer—0 W
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This includes securing the motor operated isolation valves as specified in
SR 3.5.2.1 in position by removing the power sources as listed below.

EIN Position Secured in Position By
825A Open Removal of AC Power

8258 Open Removal of AC Power

826A Closed Removal of AC Power

8268 Closed Removal of AC Power

826C Closed Removal of AC Power

826D Closed Removal of AC Power

851A Open Removal of AC Power

851B Open Removal of AC Power

856 Open Removal of DC Control Power
878A Closed Removal of AC Power

8788 Open Removal of AC Power

878C Closed Removal of AC Power

878D Open Removal of AC Power

896A Open Removal of DC Control Power
8968 Open Removal of DC Control Power

The major components of an ECCS train consists of an RHR pump and heat
exchanger capable of taking suction from the RWST (and eventually
Containment Sump B), and able to inject through one of the two isolation
valves to the reactor vessel upper plenum and one of the two lines which
provide high-head recirculation to the SI and Containment Spray System
pumps. Also included within the ECCS train are two of three SI pumps
capable of taking suction from the RWST and Containment Sump B (via RHR),
and injecting through one of the two RCS cold leg injection 1ines. In the
case where SI Pump C is inoperable, both RCS cold leg injection lines must
be OPERABLE to provide 100% of the ECCS flow equivalent to a single train
of SI due to the Tocation of check valves 870A and 870B.
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APPLICABILITY

o Qe desh  parsoandy
an S°T \tolodownn MOV
o o powc.é;“\- Koo v
Ao 12 Vet Foe A
M%oufw\u ot g

In MODES 1, 2, and 3, the ECCS OPERABILITY requirements for
the limiting Design Basis Accident, a large break LOCA, are
based on full power operation. Although reduced power would
not require the same level of performance, the accident
analysis does not provide_faq educed ¢ooling requirements
in_the Towe i Y

establishes the pur 3 as-les
epe ce_on_power. pump performance requirements

are based on a small break LOCA. MODE 2 and MODE 3

requirements are bounded by the MODE 1 analysis.

This LCO is only applicable in MODE 3 and above. Below
MODE 3, the SI signal setpoint is manually bypassed by
operator control, and system functional requirements are
relaxed as described in LCO 3.5.3, "ECCS — Shutdown."

As indicated in Note 1, the flow path may be isolated for

2 hours in MODE 3, under controlled conditions, to perform
pressure isolation valve testing per SR 3.4.14.1. The flow
path is readily restorable from the control roon,

Heginag, .

As indicated in Note 2, operation in MODE 3 with ECCS trains
declared inoperable pursuant to LCO 3.4.12, "Low Temperature

Overpressure Protection (LTOP) System," is necessary (E8r) . sinc 2
(5155%§:§;¥5:§B LTOP arming temperaturé¥F—sronear the MODE 3
boundary temperature of 350°F. LCO 3.4.12 requires that

certain pumps be rendered inoperable at and below the LTOP

arming temperature. When this temperature is @=6®near the

MODE 3 boundary temperature, time is needed to restore the
inoperable pumps to OPERABLE status.

In MODES,S5 and 6, plant conditions are such that the
probability of an event requiring ECCS injection is

extremely low.™ Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7, "RCS Loops — MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops — MODE 5, Loops Not Filled."

MODE 6 core cooling requirements are addressed by LCO 3.9.5,
"Residual Heat Removal (RHR) and Coolant Circulation — High
Water Level," and LCO 3.9.6, "Residual Heat Removal (RHR)
and Coolant Circulation — Low Water Level."

Moda Y cavt emgln

CAREIVNLMAIAKS ol
SAlmsed Vg Lep 4.6, "RLS (eops -

Modi Homd Len 25,3, "Eeas - Shatdane”

(continued)
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@ BASES (continued)

ACTIONS

s @D

A.l

With one trains’inoperable and at least 100% of the
ECCS flow equivalent to a single OPERABLE ECCS train
available, the inoperable components must be returned to
OPERABLE status within 72 hours. The 72 hour Completion
Time is based on an NRC reliability evaluation (Ref.'’ and
is a reasonable time for repair of many ECCS components.

An ECCS{train is inoperable if it is not capable of

delivering¥design flow to the RCS. Individual components

are inoperable if they are not capable of performing their

design function orssupporting systems are not available.
Qecosand

The LCO requires the OPERABILITY of a number of independent
subsystems. Due to the redundancy of trains and the
diversity of subsystems, the inoperability of one component
in a train does not render the ECCS incapable of performing
its function. Neither does the inoperability of two
different components, each in a different train, necessarily
result in a loss of function for the ECCS. The intent of
this Condition is to maintain a combination of equipment
such that 100% of the ECCS flow equivalent'to a single
OPERABLE ECCS train remains available. This allows
increased flexibility in plant operations under
circumstances when components in opposite trains are
inoperable.

An event accompanied by a loss of offsite power and the
failure of an EDG can disable one ECCS train until power is
restored. A reliability analysis (Ref.?$¥ has shown that
the impact of having one full ECCS train inoperable is
;uf:iciently small to justify continued operation for

2 hours.

. With oﬁe or Tore
100% of the flow equivale a~sdngle OPERABLE ECCS train

is not available, the—facility is in a ditjon outside the

(continued)
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In the case where SI Pump C 1is inoperable, both RCS cold leg injection
lines must be OPERABLE to provide 100% of the ECCS flow equivalent to a
single train of SI due to the location of check valves 870A and 870B.
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ECCS — Operating
B 3.5.2

ACTIONS

icontinued)

B.1 and B.2

If the inoperable traiqé/cannot be returned to OPERABLE
status within the assocdiated Completion Time, the plant must
be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to MODE 3
within 6 hours and MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without -
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR _3.5.2.1

Verification of proper valve position ensures that the flow
path from the ECCS pumps to the RCS is maintained.<
Misalignment of these valves could render both ECCS tra1ns

inoperable.a Securmg these valves in position DY_vemovar of

Tsaes

(52.v'\.-§)

2. LVQ-

Uss o cavikvol
Booed wmdicainon
?m- valsra eouchion

YON «wo.)oh.
Uu\gﬂkb.hcw

TOWeT—O0F By R i ontyo i < correct position
ensures that the itile ange position as a resutt—efan

active—fIiTure ar be 1nadvertent1v m1sa11qned,/‘fhese valves
can disable
the function of both ECCS Trains and_inva11date the accident
analyses. A 12 hour Frequency is considered reasonable in

view of other administrative controls that @D ensure a
mispositioned valve is unlikely.

SR_3.5.2.2

Verifying the correct alignment for manual, power operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these were ver1f1ed to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
actuation signal is allowed to be in a nonaccident position
provided the valve will automatically reposition within the
proper stroke time. This Surveillance does not require any
testing or valve manipulation. Rather, it involves
verification that those valves capable of being
mispositioned are in the correct position. The 31 day
Frequency is appropriate because the valves are operated

(continued)
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(S2.\v )

c.1

If both trains of ECCS are inoperable, the plant is in a condition outside
the accident analyses; therefore, LCO 3.0.3 must be immediately entered.
With one or more component(s) inoperable such that 100% of the flow
equivalent to a single OPERABLE ECCS train is not available, the facility
is in a condition outside the accident analysis. Therefore, LCO 3.0.3
must be immediately entered.

Insert 3.5.12

The Tisted valves are secured in position by removal of AC power or key
locking the DC control power. These valves are operated under
administrative controls such that any changes with respect to the position
of the valve breakers or key Tocks is unlikely. The verification of the
valve breakers and key locks is performed by SR 3.5.2.3.
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ECCS — Operating
B 3.5.2

SURVEILLANCE
REQUIREMENTS

SR _3.5.2.2 (continued) U sk casas,)
under administrative control, and an improper valve position

- would only affect a single train. This Frequency has been

shown to be acceptable through operating experience.

Tt ——)
R

3.5.2.3

With the™exception of the operating centrifugal charging
pump, the ECCS. pumps are normally in a standby,-ronoperating
mode. As such, Taqw path piping has the potential to
develop voids and potkets of entrained gases. Maintaining
the piping from the ECCS™pumps to_tté RCS full of water
ensures that the system will perform properly, injecting its
full capacity into the R pon demand. This will also
prevent water hammer,-plmp cavitatiom~and pumping of
noncondensible gas{e.g., air, nitrogen,™eg_hydrogen) into
the reactor veSsel following an SI signal or™dyring shutdown
i he 31 day Frequency takes into consideration the

ud] nature of gas accumulation in the ECCS piping~apd
e procedural controls governing system operation.

SR _3.5.2.4

Periodic surveillance testing of ECCS pumps to detect gross

degradation caused by impeller structural damage or other

hydraulic component problems is required by Section XI of

the ASME Code. This type of testing may be accomplished by CE:EEE%EZ]

measuring the pump developed head atqg§3§§%§§¥boint of the
pump characteristic curve. This verifies both that the

measured performance is within an acceptable tolerance of
the original pump baseline performance and that the
performance at the test flow is greater than or equal to the
performance assumed in the plant safety analysis. SRs are
specified in the Inservice Testing Program, which
encompasses Section XI of the ASME Code. Section XI of the
ASME Code provides the activities and Frequencies necessary
to satisfy the requirements.

SR _3.5.2.5 and SR _3.5.2.6

These Surveillances demonstrate that each automatic ECCS
valve actuates to the required position on an actual or

(continued)

5 3.5.17 T
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SR_3.5.2.3

Verification every 31 days that AC or DC power is removed, as appropriate,
for each valve specified in SR 3.5.2.1 ensures that an active failure
could not result in an undetected misposition of a valve which affects
both trains of ECCS. if this were to occur, no ECCS injection or
recirculation would be available. Since power 1is removed under
administrative control and valve position is verified every 12 hours, the
31 day Frequency will provide adequate assurance that power is removed.
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e Sacaeed YA e Nu& Potihown. Udsre
AL Sivadiua, an \& .
BASES
SURVEILLANCE SR_3.5.2.5 and SR 3.5.2.6 (continued)
REQUIREMENTS

simulated SI signal and that each ECCS pump (starts

receipt of an actual or simulated SI signal.™ The month
Frequency is based on the need to perform these
Surveillances under the conditions that apply during a plant
outage and the potential for unplanned plant transients if
the Surveillances were performed with the reactor at power.
Th month Frequency is also acceptable based on
consideration of the design reliability (and confirming
operating experience) of the equipment. The actuation logic
is tested as part of ESF Actuation System testing, and
equipment performance is monitored as part of the Inservice
Testing Program.

ensure that 1t~1s QR
condition. The 18 mon

(:::::> perform this Surveillance unde
during a plant outage, on the pe

v&il1ance were performe- W
This Frequency has been found

Tsrr

>o .
REFERENCES 2 ' pelPioane “Enlitnod Toromn CAIF)
G e ‘-{q' Tsrued %ﬁ C.—QMM
T2+ 10 CFR 50.45. v 19, Rt

‘p : (continued)



Insert 3.5.13
1.

11.

Letter from R.A. Purple, NRC, to L.D. White, RG&E, Subject: "Issuance of
Amendment 7 to Provisional Operating License No. DPR-18," dated May 14,
1975. ‘

Branch Technical Position (BTP) ICSB-18, "Application of the Single

~ Failure Criterion to Manually-Controlled Electrically Operated Valves."

Letter from A.R. Johnson, NRC, to R.C. Mecredy, RG&E, Subject: "Issuance
of Amendment No. 42 to Facility Operating License No. DPR-18 - R.E. Ginna
Nuclear Power Plant (TAC No. 79829)," dated June 3, 1991.

Letter from D.M. Crutchfield, NRC, to J.E. Maier, RG&E, Subject: "SEP
Topic VI-7.B: ESF Switchover from Injection to Recirculation Mode,
Automatic ECCS Realignment, Ginna," dated December 31, 1981.

NUREG-0821.

Letter from D.M. Crutchfield, NRC, to J.E. Maier, RG&E, Subject: "SEP
Topic IX-4, Boron Addition System, R.E. Ginna," dated August 26, 1981.

UFSAR, Section 6.2.
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ﬁ BASES
. G.3
REFERENCES 237 W FSAR, Section +—
(continued) " ‘
' 47 FSART—Ehapter—{15},"Accident—Anatysis—e A UFSAR, Sachon 156

12 57 NRC Memorandum to V. Stello, Jr., from R.L. Baer,
"Recommended Interim Revisions to LCOs for ECCS
Components," December 1, 1975.




ECCS — Shutdown

B 3.5.3
ﬁ B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.3 ECCS — Shutdown
BASES
BACKGROUND The Background section for Bases 3.5.2, "ECCS — Operating, "

is applicable to these Bases, with the following

modifications.
. In MODE 4, the re
(Sadarn injechon (""9 subsystems: 2 Gg e

S U
heat removal (RHR) reW—head):

CCS train consists of two separate
chareing thigh—head)? and residual

uireq E

The ECCS flow paths consist of piping, valves, heat
exchangers, and pumps such that water from the refueling

water storage tank (RWST) can be injected into the Reactor
Coolant System (RCS) following the accidents described in
Bases 3.5.2. <<\:N_ RWNE Sultadon mosk afto Lo tapoide. of ToYave,
Svehon Frown Gasdavnvamd Sowep & kv prodida -~
Xvoiveol\ahawne e
APPLICABLE The Applicable Safety Analyses section of Bases 3.5.2 also
m SAFETY ANALYSES applies to this Bases section.

Due to the stable conditions associated with operation in

MODE 4 and the reduced probability of occurrence of a Design
Basis Accident (DBA), the ECCS operational requirements are
reduced. It is understood in these reductions that certain
automatic safety injection (SI) actuation is not available.

In this MODE, sufficient time exists for manual actuation of
@ the required ECCS to mitigate the consequences of a DBA,

Leeasa).

Only one train of ECCS is required for MODE 4. This
requirement dictates that single failures are not considered
during this MODE of operation. The ECCS trains satisf
Criterion 3 of the NRC Policy Statement. .

LCO In MODE 4, one of the two independent (and redundant) ECCS
trains is required to be OPERABLE to ensure that sufficient
ECCS flow is available to the core following a DBA.

In MODE 4, an ECCS train consists of a@ ST
subsystem and an RHR subsystem. Each train includes the

piping, instruments, and controls to ensure an OPERABLE flow

O (continued)




ECCS — Shutdown

B 3.5.3
@ BASES
LCO path capable of taking suction from the RWST and
(continued) transferring suction to the containment sump. <= Ensus
M |
rg-an_event requiring ECCS actuation, a flow pat
required toprewide an abundant supply of water from the
e S_pumps-and~their respective

he ald Teg injection
nozzles. rg—term, this flow path—ma

to take i apply from the containment sump and
its—fTow to the RCS hot and cold 'Ltagg;/

APPLICABILITY In MODES 1, 2, and 3, the OPERABILITY requirements for ECCS
are covered by LCO 3.5.2.

In MODE 4 with RCS temperature below 350°F, one OPERABLE
ECCS train is acceptable without single failure
consideration, on the basis of the stable reactivity of the
reactor and the 1imited core cooling requirements.

probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LCO 3.4.7, "RCS Loops — MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops — MODE 5, Loops Not Filled."

MODE 6 core cooling requirements are addressed by LCO 3.9.5,
"Residual Heat Removal (RHR) and Coolant Circulation — High
Water Level," and LCO 3.9.6, "Residual Heat Removal (RHR)
and Coolant Circulation — Low Water Level."

@ In MODES 5 and 6, plant conditions are such that the

ACTIONS A.l
With no ECCS RHR subsystem OPERABLE, the plant is not
prepared to respond to a loss of coolant accident or to
continue a cooldown using the RHR pumps and heat exchangers.
The Completion Time of immediately to initiate actions that
would restore at least one ECCS RHR subsystem to OPERABLE
status ensures that prompt action is taken to restore the
required cooling capacity. Normally, in MODE 4, reactor
decay heat is removed from the RCS by an RHR loop. If no
RHR Toop is OPERABLE for this function, reactor decay heat
must be removed by some alternate method, such as use of the
steam generators. The alternate means of heat removal must

‘D (continued)
(hoe7s%y B 3.5-21 Crer—or00r20/52)
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ﬁ Insert 3.5.16

The major components of an ECCS train during MODE 4 normally consists of
an RHR pump and heat exchanger, capable of taking suction from the RWST
(and eventually Containment Sump B), and able to inject through one of the
two isolation valves to the reactor vessel upper plenum. Also included
within the ECCS train are one of three SI pumps capable of taking suction
from the RWST and injecting through one of the two RCS cold leg injection
lines. The high-head recirculation flowpath from RHR to the SI pumps is
not required in MODE 4 since there is no accident scenario which prevents
depressurization to RHR pump shutoff head prior to depletion of the RWST.

Based on the time available to respond to accident conditions during MODE
4, ECCS components are OPERABLE if they are capable of being reconfigured
to the injection mode from the control room within 10 minutes. This
includes taking credit for an RHR pump and heat exchanger as being
OPERABLE if they are being used for shutdown cooling purposes.



ECCS — Shutdown
B 3.5.3

‘s BASES

ACTIONS A.1 (continued)

continue until the inoperable RHR loop components can be
restored to operation so that decay heat removal is
continuous.

With both RHR pumps and heat exchangers inoperable, it would
be unwise to require the plant to go to MODE 5, where the
only available heat removal system is the RHR. Therefore,
the appropriate action is to initiate measures to restore
one ECCS RHR subsystem and to continue the actions until the
subsystem is restored to OPERABLE status.

B.1

ST
With no ECCS Gigh—_head),subsystem OPERABLEsﬂue to the

inoperability of the ih mp or flow path
from the RWST, the plant is not prepared fo, provide high
pressure response to Design Basis Events requiring SI. The
1 hour Completion Time to restore at least one
< <:D""'__"—Qﬂsubsystem to OPERABLE status ensures that prompt action

G is taken to provide the required cooling capacity or to
initiate actions to place the plant in MODE 5, where an ECCS
train is not required.

C.1

When the Required Actions of Condition B cannot be completed
within the required Completion Time, a controlled shutdown
should be initiated. Twenty-four hours is a reasonable
time, based on operating experience, to reach MODE 5 in an
orderly manner and without challenging plant systems or

operators.
SURVEILLANCE SR 3.5.3.1
REQUIREMENTS
The applicable Surveillance description;?/from Bases 3.5.2

apply. This SR is modified by a Note that allows an RHR
train to be considered OPERABLE during alignment and
operation for decay heat removal, if capable of being
manually realigned (remote or local) to the ECCS mode of

'B (continued)
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B 3.5.3
BASES
SURVEILLANCE SR_3.5.3.1 (continued)
REQUIREMENTS
operation and not otherwise inoperable. This allows
operation in the RHR mode during MODE 4, if necessary.
REFERENCES The applicable references from Bases 3.5.2 apply.

s

[
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RWST
B 3.5.4

@ B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.4 Refueling Water Storage Tank (RWST)

BASES

BACKGROUND

e—RWST—supplies) both trains of the ECCS and the
Containment Spray System i—5ep
T (header® during the injection phase of a loss of coolan
<§‘L°“ D accident (LOCA) recovery. (Am ‘ ron—va

0
» a
v
»

[fié—ppe¥+ded—+n—eaeh—headerda&~kﬂr. o—the—RHY om—th S
“Sasaede once—the—system-has—been—transferred—to—the—recireuls
w,r The recirculation mode is entere basad on
is_transferred to the containment sump @H—?ﬂ&j%g—?ﬁ PWST
¢ ; Use of a single to e .
supply both trains of the and Containment Spray System

is acceptable since the RWST is a passive component, and
c passive failures are not required to be assumed to occur

coincidentally with Design Basis Events.
itchover from normal operation to the injectio pEase“~

of ECCS™ ation requires changing centrifug%l,e arging \

pump suction the CVCS volume control tank (VCT) to the !
RWST through the us isolation valves, Each set of

isolation valves is inter s6 that the VCT isolation

valves will begin to clo  _RUST isolation valves

are fully open. ressure, the {

preferred pum
is isol . This will result in a delay in ob g the
R orated water. The effects of this delay are dis
in_the Applicable Safety Analyses section of these Bases.

til.the tank

>

During normal operation in MODES 1, 2, and 3, the safety

injection (SI) and residual heat removal (RHR) pumps are

aligned to take suction from the RWST. '{EEEK Qs wosisva Vi X
Spcout S ugesan,

The ECCS and Containment Spray System pumps are provided

with recirculation lines that ensure each pump can maintain

minimum flow requirements when operating at or near shutof

head conditions.e\"l’w. cesrto\ahon Vwas Lo Yo o, RBE

CYVENY Q»w&o»nw¢¢4&k*.8pra;ﬁ Sattuan cones oo, dnuea<
‘EIIIIIII‘ Sova AMae B oN AL pRw@s o Pl prwap °”°5§°\«.

Tl ricus\adnon Vs Soe Mag ST poaps Sor A
Lot vo e RuotT,

‘D (continued)




Insert 3.5.18

A common supply header is used from the RWST to the safety injection (SI)

and Containment Spray System pumps. A separate supply header is used for

the residual heat removal (RHR) pumps. Isolation valves and check valves
are used to isolate the RWST from the ECCS and Containment Spray System
prior to transferring to the recirculation mode.

Insert 3.5.19

The RWST is Tocated in the Auxiliary Building which is normally maintained

between 50°F and 104°F (Ref. 1). These moderate temperatures provide
adequate margin with respect to potential freezing or overheating of the

borated water contained in the RWST.






RWST

B 3.5.4
© (e
BASES ~arua\ednaw
\
BACKGROUND When the suction for the ECCS and Containment Spray Sy
(continued) pumps is transferred to the containment sump, the RWSTYflow
paths must be isolated to prevent a release of the
containment sump contents to the RWST, which could result in

a release of contaminants to thejatmesphere>and the eventual
Toss of suction head for the ECCS pumps. Y aomo

N
This LCO ensures that:

a. The RUST contains sufficient borated water to support
the ECCS during the injection phase; -

b. Sufficient water volume exists in the containment
sump to support continued operation of the ECCS and
Containment Spray System pumps at the time of transfer
to the recirculation mode of cooling; and

c. The reactor remains subcritical following a LOCA.
nadagoase NPSH Insufficient water in the RWST could result in QﬁEE%EEEEﬁE?
(;;"‘**“-‘zkhi ?“::;Q~\\‘_£§§§§§§§§§%§§§i§gywhen the transfer to the recirculation mode
occurs.” Improper boron concentrations could result in a

@ reduction of SDM or excessive boric acid precipitation in
the core following the LOCA, as well as excessive caustic
stress corrosion of mechanical components and systems inside
the containment.

APPLICABLE During accident conditions, the RWST provides a source of

SAFETY ANALYSES  borated water to the ECCS and Containment Spray System
pumps. As such, it provides containment cooling and
depressurization, core cooling, and replacement inventory
and is a_source of negative reactivity for reactor shutdown
(Ref. )2 The design basis transients and applicable safety
analyses concerning each of these systems are discussed in
the Applicable Safety Analyses section of B 3.5.2, "ECCS —
Operating"; B 3.5.3, "ECCS — Shutdown"; and B 3.6.6,
"Containment Spray and Cooling Systems." These analyses are
used to assess changes to the RWST in order to evaluate
their effects in relation to the acceptance Timits in the
analyses.

The RWST must also meet volume, boron concentration, and

temperature requirements for non-LOCA events. The volume is
not an explicit assumption in non-LOCA events since the

Q ' (continued)
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RWST
B 3.5.4

- r—- Lo R ador Con\arrd &QQM CEQSB MQV&uP

Res

APPLICABLE volv requ1redC§§E§EE}1s a small fraction of the available volume.
SAFETY ANALYSES 'The deliverable volume limit is set by the LOCA and

(continued) containment analyses. For the RWST, thg,de11yerab1e volume « Twsaxx

(56.C

otal volume containe ceT—duéZTU"’) (i:f:§§

the des1gn of the_ t ntained_thap can
d. /7 The mimimum boron concentration is an

explicit assumption in the main steam line break (MSLB!
ana1y51s to ensure the required shutdown capab111txx The

vajue is smalT for units with—atov
~irtgh~bornn_concentration.
gduced BIT boron requireme
P boron concentrat1on limitfis an important assumpt1on
in ensuring the required shutdown capability. The maximum

For

———

e ueduokon oF e)N:.W\\u&.

25Techs Nsn\*‘“g‘
Yo opuadon oF

Covoro“\vwdl‘ Sepr

S\ss\um .

oron_concentration 1s an explicit assumption in
Tmraduertent ECCS actuation analysis, although it is
typicalTy—a-nonlimiting event and the results_areVery
insensitive to Doran_concentrations. The-maximum
temperature ensures that~the_amount-6f cooling provided from
the RWST during the heatupphdase~ef a feed]ine break is

-\\NL

consistent with safetyanalysis assumptiens; the minimum is

an assumption—im both the MSLB and inadvertent—E€
actuatioemanalyses, although the inadvertent ECCS actus $ig
evént is typically nonlimiting. -

e pm———

MSLB analysis has considered a de]ay assoc1ated with

results show tha
" basis is met. The dela
[27] seconds, with offsite
without offsite power.

[2] seconds for electropie
* for the RWST valves;

&y s1nce'the BIT will supply highly borated wate
to RWST switchover, provided the BIT is between the
pumps and the core.

M\(\\MVN\-

For a large break LOCA analysis, the, water volume limit of
3°°\°°c’-{4567300}gga110ns and the 1ower’boron concentration limit of

_£2000}-ppm are used to compute the post LOCA sump boron
concentration necessary to assure subcriticality. The large
break LOCA is the Timiting case since the safety analysis
assumes that all control rods are out of the core.

2,900

The upper Timit on boron concentration of-{@%@@f*ppm is used
to determ1ngﬁ;E§E§§gfEEEE3ii3W%5FE=EﬁmrﬂﬂF%ﬁﬁ%Eh=%6:56§;E§P~
T GE2D)

(continued)







6 Insert 3.5.20

is selected such that switchover to recirculation does not occur until
sufficient water has been pumped into containment to provide necessary
NPSH for the RHR pumps. .

Insert 3.5.22

the time frame in which boron precipitation is addressed post LOCA. The
maximum boron concentration limit is based on the coldest expected
temperature of the RWST water volume and on chemical effects resulting
from operation of the ECCS and the Containment Spray System. A value of
2,900 ppm would not create the potential for boron precipitation in the
RWST assuming an Auxiliary Building temperature of 50°F (Ref. 1).
Analyses performed in response to 10 CFR 50.49 (Ref. 2) assumed a chemical
spray solution of 2000 to 3000 ppm boron concentration (Ref. 1) which
provides a margin of 100 ppm. The chemical spray solution impacts sump pH
and the resulting effect of chloride and caustic stress corrosion on
mechanical systems and components. The sump pH also affects the rate of
hydrogen generation within containment due to the interaction of
Containment Spray and sump fluid with aluminum components.






@ BASES

RWST
B 3.5.4

APPLICABLE

SAFETY ANALYSES

(continued)

vented out
ure. The upper

n the small break LOCA
Y analysis. Exceeding
igher peak clad

transfer from the
eak LOCA and

temperature limit of [1
analysis and containment OP
this temperature will resu

e upper limit on RWST water temperature are used
aximize the total energy release to containment.

The RUWST satisfies Criterion 3 of the NRC Policy Statement.

LCO

The RWST ensures that an adequate supply of borated water is
available to cool and depressurize the containment in the
event of a Design Basis Accident (DBA), to cool and cover
the core in the event of a LOCA, to maintain the reactor
subcritical following a DBA, and to ensure adequate level in
the containment sump to support ECCS and Containment Spray
System pump operation in the recirculation mode.

To be £o sidered OPERABLE, the RWST must meet the water
vo]ume,h oron concentrat1on,—and—%empeva%uxeal1m1ts
established 1n the SRs.

APPLICABILITY

In MODES 1, 2, 3, and 4, RWST OPERABILITY requirements are
dictated by ECCS and Containment Spray System OPERABILITY
requirements. Since both the ECCS and the Containment Spray
System must be OPERABLE in MODES 1, 2, 3, and 4, the RUST
must also be OPERABLE to support their operation. Core
cooling requirements in MODE 5 are addressed by LCO 3.4.7,
"RCS Loops — MODE 5, Loops Filled," and LCO 3.4.8, "RCS

(continued)
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BASES

APPLICABILITY Loops — MODE 5, Loops Not Filled." MODE 6 core cooling
(continued) requirements are addressed by LCO 3.9.5, "Residual Heat
Removal (RHR) and Coolant Circulation — High Water Level,"
and LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant
Circulation — Low Water Level."
ACTIONS A.l

With RWST boron concentration W
not within limits, &hépmust be returned to within 1imits

within 8 hours. Under these conditions neither the ECCS nor
the Containment Spray System can perform its design

function. Therefore, prompt action must be taken to restore
the tank to OPERABLE condition. The 8 hour limit to restore

the RNSTG§§§§§E§§§§§5§§iboron concentration to within Tlimits
was developed considering the time required to change (&&her

the boron concentration and the fact that the
contents of the tank are still available for injection.

B.l wiadre~ Vo\\W\Aﬁ. wa'k \nm
N [

With the RWSTinoperable for reasons other than Conditioﬁiﬁ)
({e.qg., water volume), it must be restored to UPERABLE Status
within 1 hour.j

<:in this Condition, neither the ECCS nor the Containment

Spray System can perform its design function. Therefore,
prompt action must be taken to restore the tank to OPERABLE
status or to place the plant in a MODE in which the RWST is
not required. The short time 1imit of 1 hour to restore the
RWST to OPERABLE status is based on this condition
simultaneously affecting redundant trains.

C.1 and C.2

If the RWST cannot be returned to OPERABLE status within the
associated Completion Time, the plant must be brought to a
MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full

(continued)
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RWST
B 3.5.4

ACTIONS C.1 and C.2 (continued)
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE

REQUIREMENTS
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The RUWST borate

24 hours to be wi
analyses band. This Fre
temperature change that wouldw3
been shown to be acceptable

rént to identify a
either 1imit and has

to perform this-8turveillance when ambient air temperatures
are withip-the operating limits of the RWST. With ambient
emperatures within the band, the RWST temperature
stiould not exceed the Timits.

SR_3.5.4.2%

The RWST water volume should be verified every 7 days to be
above the required minimum level in order to ensure that a
sufficient initial supply is available for injection and to
support continued ECCS and Containment Spray System pump
operation on recirculation. Since the RWST volume is
normally stablTe andGs—protectod—by—an—alarm a 7 day
Frequency is appropriate and has been shown to be acceptable
through operating experience.

SR 3.5.4.3 -

The boron concentration of the RWST should be verified every
7 days to be within the required limits. This SR ensures
that the reactor will remain subcritical following a LOCA.
Further, it assures that the resulting sump pH will be
maintained in an acceptable range so that boron
precipitation in the core will not occur and the effect of
chloride and caustic stress corrosion on mechanical systems
and components will be minimized. Since the RWST volume is
normally stable, a 7 day sampling Frequency to verify boron

(continued)







RWST
B 3.5.4

BASES

- SURVEILLANCE SR 3.5.4.3 (continued)

REQUIREMENTS
concentration is appropriate and has been shown to be
acceptable through operating experience.

' 3 U Sackion .3
REFERENCES A% AFSAR, Ghap%e-nf{.ﬁ»]"and Chapter f15¥"
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Seal Injection Flow
B 3.5.

EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.5\Seal Injection Flow

BASES

BACKGROUND

This LCO is applicable only to those units
centrifugal charging pumps for safety injection (SI). The
unction of the seal injection throttle yAlves during an
ascident is similar to the function of the ECCS throttle

valyes in that each restricts flow frofi the centrifugal
ing pump header to the Reactor Zoolant System (RCS).

The reSriction on reactor coolan¥ pump (RCP) seal injection
flow 1im\ts the amount of ECCS fAow that would be diverted
from the \pjection path following an accident. This limit
is based oh safety analysis gdsumptions that are required
because RCPseal injection flow is not isolated during SI.

APPLICABLE AT1 ECCS subsystiqs a
SAFETY ANALYSES break loss of cool

(Ref. 1). The LOC

taken credit for in the large
accident (LOCA) at full power

nalysis establishes the minimum flow
for the ECCS pumpg. Nhe centrifugal charging pumps are also
credited in the Amall R{reak LOCA analysis. This analysis
establishes the flow and discharge head at the design point
for the centyifugal chardjng pumps. The steam generator
tube rupturg and main steay line break event analyses also
credit the/centrifugal charying pumps, but are not limiting
in their/design. Reference these analyses is made in
assessjfig changes to the Seal \Injection System for
evalugtion of their effects in Xelation to the acceptance
1imj€s in these analyses.

is LCO ensures that seal injectioy flow of < [40] gpm,
ith centrifugal charging pump dischhrge header pressure

> [2480] psig-and charging flow contrd] valve full open,
will be sufficient for RCP seal integrity but limited so
that the ECCS trains will be capable of elivering
sufficient water to match boiloff rates sdon enough to
minimize uncovering of the core following A\ large LOCA. It
also ensures that the centrifugal charging pymps will
deliver sufficient water for a small LOCA and\sufficient
boron to maintain the core subcritical. For smaller LOCAs,
" the charging pumps alone deliver sufficient flui
overcome the loss and maintain RCS inventory.
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APPLICABLE injection flow satisfies Criterion 2 of the NRC Poficy
SAFETY AMALYSES  Statement.
(continurd)

LCo The intent of the LCO Timit on seal injection flow is to
make sure that flow through the RCP seal fater injection
ine is low enough to ensure that suffigient centrifugal
ckarging pump injection flow is directdd to the RCS via the
injection points (Ref. 2).

The IXO is not strictly a flow limit, but rather a flow
limit hased on a flow line resistdnce. In order to
establish the proper flow line yésistance, a pressure and
flow must\be known. The flow Yine resistance is determined
by assuming that the RCS presfure is at normal operating
pressure any that the centrjfugal charging pump discharge
pressure is gyeater than oy equal to the value specified in
this LCO. The\centrifuga¥ charging pump discharge header
pressure remainy essentjally constant through all the
applicable MODESNof thys LCO. A reduction in RCS pressure
would result in moce flow being diverted to the RCP seal
injection 1ine than\at normal operating pressure. The valve
settings establishgd\at the prescribed centrifugal charging
pump discharge hedder‘\pressure result in a conservative
valve position stiould RCS pressure decrease. The additional
modifier of thys LCO, thy control valve (charging flow for
four Toop unifs and air operated seal injection for three
loop units) being full opem\ is required since the valve is
designed tg fail open for the accident condition. With the
discharge/pressure and control valve position as specified
by the |£0, a flow 1imit is eshablished. It is this flow
1imit fhat is used in the accidegt analyses.

The /limit on seal injection flow, %ombined with the
cefftrifugal charging pump discharge\ieader pressure 1imit
3d an open wide condition of the chaxging flow control
alve, must be met to render the ECCS BPERABLE. If these
conditions are not met, the ECCS flow wN1 not be as assumed
in the accident analyses.

APPLICABIIATY In MODES 1, 2, and 3, the seal injection flow \imit is
dictated by ECCS flow requirements, which are shecified for

(eqntinued) )
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Seal Injection Flow ~_
B 3.5

\

APPLICABINTY MODES 1, 2, 3, and 4. The seal injection flow limj£ is not g
(continueY) applicable for MODE 4 and lower, however, because/high seal

injection flow is less critical as a result of tHe lower \

initial RCS pressure and decay heat removal regflirements in )

these MODES. Therefore, RCP seal injection f}ow must be
limited in MODES 1, 2, and 3 to ensure adeq te ECCS
erformance.

ACTIONS

seal injection flow exceedang its limit, the amount
of charging flow available to the RCS may be reduced. Under
this Cond%tion, action must be txgken to restore the flow to
below its Nmit. The operator Has 4 hours from the time the
to be above the/limit to correctly position

in compliance with the

. e et sy
-

-1igF to ? LOCA with }?suff1c1ent \

Adn, to sasho injection flow and‘@rsurds—thad-seal injection flow wiban

| TEher FestoredtoNorBalonTEs Timits This time 1s® !
conservative with raspect to the Comp]et1on Times of other )

ECCS LCOs; it is bas#d on operating experience and is '

sufficient for taking orrective actions by operations :

personnel. .

B.l and B.2

When the Re pt be completed within the
required Gompletion Time, a comrolled shutdown must be
initiated. The Completion Time gf 6 hours for reaching H
MODE 3 Arom MODE 1 is a reasonably time for a controlled l
n, based on operating experhence and normal cooldown |
eg, and does not challenge plant \safety systems or !
|
{

opefators. Continuing the plant shutdown begun in Required
Agtion B.1, an additional 6 hours is a\reasonable time,

based on operat1ng experience and normal cooldown rates, to
reach MODE 4, where this LCO is no longeX applicable.

(conkinued)
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B 3.5

(Woe—s1s> B 3.5-34

SURVETLLANCE SR_3.5.5.1

Verification every 31 days that the manual seal Anjection
throttle valves are adjusted to give a flow within the limit
ensures that proper manual seal injection thrgttle valve
position, and hence, proper seal injection ffow, is
aintained. The Frequency of 31 days is baéed on

gineering judgment and is consistent with other ECCS valve
Suxveillance Frequencies. The Frequency/has proven to be
acchptable through operating experience’

As noted, the Surveillance is not reduired to be performed
until 4\hours after the RCS pressuré has stabilized within a
t 20 psig, range of normal operatin§g pressure. The RCS
pressure requirement is specified since this configuration
will producy the required pressdre conditions necessary to
assure that the manual valves Are set correctly. The
exception is Nmited to 4 hours to ensure that the
Surveillance is\timely. ///»

REFERENCES 1. FSAR, Chapter and Chapter [15].
2. 10 CFR 50.46.
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B 3.5\ EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.6 \Boron Injection Tank (BIT)

BASES

BACKGROUND The BIT is part of the Boron Injection System,/which is the
rimary means of quickly introducing negative reactivity
to the Reactor Coolant System (RCS) on a gafety injection

(N) signal.

in flow path through the Boron Injection System is

e discharge of the centrifugal A£harging pumps through
lines equipped with a flow element apd two valves in
parallel\that open on an SI signal.,/ The valves can be
operated from the main control boatrd. The valves and flow
elements have main control board/indications. Downstream of
these valves)\ the flow enters the BIT (Ref. 1).

The BIT is a stainless steel/tank containing concentrated
boric acid. Two\trains of Atrip heaters are mounted on the .
tank to keep the temperature of the boric acid solution
above the precipitation point. The strip heaters are
controlled by temperatufe elements located near the bottom
of the BIT. The tempgcature elements also activate High and
Low alarms on the mxin kontrol board. In addition to the
strip heaters on tlfe BIT)\ there is a recirculation system
with a heat tracinig systemy including the piping section
between the motof operated \{solation valves, which further
ensures that tHe boric acid %tays in solution. The BIT is
also equipped/with a High Pressure alarm on the main control
board. The/entire contents of ‘the BIT are injected when

g rﬁquired; hus, the contained and deliverable volumes are
the same

During/normal operation, one of the wo BIT recirculation
pumps” takes suction from the boron injection surge tank
(BIST) and discharges to the BIT. The solution then returns
to” the BIST. Normally, one pump is running and one is shut
ff. On receipt of an SI signal, the running pump shuts off
and the air operated valves close. Flow to\the BIT is then
supplied from the centrifugal charging pumps), The solution
?f the BIT is injected into the RCS through the RCS coid
egs.

(continvyed)
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@ BASES (continued)

APPLICABLE During a main steam line break (MSLB) or loss of cgolant
SAFETY ANALYSES accident (LOCA), the BIT provides an immediate sgdrce of
concentrated boric acid that quickly introduces/ hegative
reactivity into the RCS.

The contents of the BIT are not credited foy core cooling or
immediate boration in the LOCA analysis, bdt for post LOCA
recovery. The BIT maximum boron concentyation of

22,500] ppm is used to determine the mihimum time for hot
recirculation switchover. The minimum boron
coricentration of [20,000] ppm is used’to determine the
minimum mixed mean sump boron conceptration for post LOCA
shutdoyn requirements.

For the MSLB analysis, the BIT is the primary mechanism for
injecting\poron into the core fo counteract any positive
increases in reactivity caused by an RCS cooldown. The
analysis uses the minimum bgron concentration of the BIT,
which also affects both thé departure from nucleate boiling
and containment\design apalyses. Reference to the LOCA and
MSLB analyses is\ysed assess changes to the BIT to
evaluate their effect 6n the acceptance limits contained in
$ these analyses.

The minimum tempepatury 1imit of [145]°F for the BIT ensures
that the solutioff does npt reach the boric acid
precipitation poéint. The\temperature of the solution is
monitored azg/glarmed on the main control board.

The BIT boytn concentration TNmits are established to ensure
that the core remains subcritisal during post LOCA recovery.
The BIT Xill counteract any positive increases in reactivity
caused /by an RCS cooldown.

The BIT minimum water volume Timit [1100] gallons is used
to/ensure that the appropriate quantity of highly borated
wdter with sufficient negative reactivity is injected into

he RCS to shut down the core following an MSLB, to
determine the hot leg recirculation switchover time, and to
safeqguard against boron precipitation.

The BIT satisfies Criteria 2 and 3 of the NRC\Policy
Statement.

‘ T (continded)
B 3.5-36




BASES (continued)

This LCO establishes the minimum requirements for cofitained
volume, boron concentration, and temperature of thg BIT
inventory (Ref. 2). This ensures that an adequaté supply of
borated water is available in the event of a LOGA or MSLB to
maintain the reactor subcritical following these accidents.

To be considered OPERABLE, the Timits estab}ished in the SR

or water volume, boron concentration, and/temperature must
be met.

e equipment used to verify BIT payameters (temperature,
and boron concentration) is

Qli, then the BIT is also i;y

APPLICABILITY In MODES 1, and 3, the BIT
consistent with those of LCO

inoper

ERABILITY requirements are
.5.2, "ECCS — Operating.”

In MODES 4, 5, and 6, the yespective accidents are less
severe, so the BIT\is not/required in these lower MODES.

ACTIONS

If the required vdlume is ngt present in the BIT, both the
hot leg recircu}ation switchoyer time analysis and the boron
precipitation Znalysis would nqt be met. Under these
conditions, pfompt action must be taken to restore the
volume to above its required limit to declare the tank
OPERABLE, gr the plant must be plased in a MODE in which the
BIT is nof required.

The BIX boron concentration is consideMed in the hot leg
recivCulation switchover time analysis, ‘the boron
pregipitation- analysis, and the reactivit} analysis for an
MSKB. If the concentration were not withim the required
mits, these analyses could not be relied oh. Under these
conditions, prompt action must be taken to restore the
concentration to within its required Timits, or\the plant
must be placed in a MODE in which the BIT is not\required.

The BIT temperature limit is established to ensure
solution does not reach the boric acid crystallizatio
point. If the temperature of the solution drops below\the

at the

(continue

.
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ACTIONS

A.1 (continued)
minimum, prompt action must be taken to raise th

temperature and declare the tank OPERABLE, or tHe plant must
be placed in a MODE in which the BIT is not refuired.

The 1 hour Completion Time to restore the BIT to OPERABLE
status is consistent with other Completion/Times established
or loss of a safety function and ensures that the plant
WN1 not operate for Tong periods outside of the safety
analyses.

2. and B.3

required Comgpletion Time, a coptrolled shutdown should be
initiated. ix hours is a redsonable time, based on
operating expé&rience, to}:;} h MODE 3 from full power

When Requiyred Action A.1 can;:;/ e completed within the

conditions and Mo be borated to the required SOM without
challenging planX systems/or operators. Borating to the
required SDM assukes thgt the plant is in a safe condition,
without need for any additional boration.

After determining thdt the BIT is inoperable and the
Required Actions of/B.N and B.2 have been completed, the
tank must be retuphed to\OPERABLE status within 7 days.
These actions engure that\the plant will not be operated
with an inoperable BIT for\a lengthy period of time. It
should be noted, however, that changes to applicable MODES
cannot be made until the BIT \{s restored to OPERABLE status
pursuant to/the provisions of KCO 3.0.4.

C.1
Even /though the RCS has been borated \to a safe and stable
condition as a result of Required Actiwn B.2, either the BIT
myst be restored to OPERABLE status (Rejuired Action C.1) or
e plant must be placed in a condition N which the BIT is
not required (MODE 4). The 12 hour Completion Time to reach
MODE 4 is reasonable, based on operating experience and
normal cooldown rates, and does not challengd plant safety
systems or operators.

(continued)
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(continued)

SURVEILDANCE SR_3.5.6.1
REQUIREMENTS

Verification every 24 hours that the BIT water temperature
is at or above the specified minimum temperatgre is frequent
enough to identify a temperature change that/would approach
the acceptable T1imit. The solution temperature is also
monitored by an alarm that provides furthg€r assurance of
protection against lTow temperature. Thjs Frequency has been
own to be acceptable through operatipg experience.

SR 38.5.6.2

Verification every 7 days that fhe BIT contained volume is
above the required limit is frgquent enough to assure that
this volume will be available/for quick injection into the
RCS. If the volume is too Jow, the BIT would not provide
enough borated water to ensure subcriticality during
recirculation or to shut down the core following an MSLB.
Since the BIT vwolume is/Mnormally stable, a 7 day Frequency
is appropriate and has/been shown to be acceptable through
operating experienge

SR _3.5.6.3

Verification every 7 daysg that the boron concentration of
the BIT is within the reqiired band ensures that the reactor
remains subgritical followitng a LOCA; it limits return to
power folloOwing an MSLB, and\maintains the resulting sump pH
in an acgeptable range so thaf boron precipitation will not
occur if the core.” In addition, the effect of chloride and
caustjc stress corrosion on mechanical systems and
components will be minimized.

- The BIT is in a recirculation loop that provides continuous

irculation of the boric acid solutior through the BIT and
the boric acid tank (BAT). There are a number of points
along the recirculation Toop where local\ samples can be
taken. The actual location used to take 9§ sample of the
solution is specified in the plant Surveillance procedures.
Sampling from the BAT to verify the concentration of the BIT
is not recommended, since this sample may not\be homogenous
and the boron concentration of the two tanks may differ.

(continued)
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BIT
B 3.5,
BASES
SURVEILLANCE SR_3.5.6.3 (continued)
REQUIREMEN
The sample should be taken from the BIT or from A4 point in
the flow path of the BIT recirculation loop.
REFERENCES 1N\ FSAR, Chapter [6] and Chapter [15].

2. \l0 CFR 50.46.
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ATTACHMENT E

Cross Reference Between Ginna Station
Technical Specifications and NUREG-1431

ONLY RELEVANT SECTIONS ARE PROVIDED AT THIS TIME



GINNA STATION TS CROSS REFERENCE TO NUREG-1431

GINNA STATION TS # NUREG-1431 ATTACH. A NOTES'
3.3.1.1.A LCO 3.5.4 13.11
3.3.1.1.A SR 3.5.4.1

3.3.1.1.A SR 3.5.4.2

3.3.1.1.B 13.VII
3.3.1.1.B 13.VI
3.3.1.1.8 LCO 3.5.1 13.1
3.3.1.1.C LCO 3.5.2 13.111
3.3.1.1.D LCO 3.5.2

3.3.1.1.E LCO 3.5.2

3.3.1.1.F LCO 3.5.1

3.3.1.1.F LCO 3.5.2

3.3.1.1.F LCO 3.5.4

3.3.1.1.G LCO 3.5.2 13.VIII
3.3.1.1.1 LCO 3.5.1

3.3.1.1.1 SR 3.5.1.5

3.3.1.1.J LCO 3.5.2

3.3.1.2 LCO 3.5.4 13.11
3.3.1.3 LCO 3.5.1 13.1
3.3.1.4 LCO 3.5.2

3.3.1.5 LCO 3.5.2

3.3.1.5.A LCO 3.5.2

3.3.1.5.B LCO 3.5.2

3.3.1.5.C LCO 3.5.2

3.3.1.5.D LCO 3.5.2 13.1V
4.5 32.1V
4.5.1.1.A SR 3.5.2.5 32.1
4.5.1.1.B SR 3.5.2.5

4.5.2.1.A SR 3.5.2.4 32.11
4.5.2.1.B SR 3.5.2.4 32.11
4.5.2.2.C 32.111
TABLE 4.1-1, 15 SR 3.5.4.1

TABLE 4.1-1, 24 SR 3.5.1.2

TABLE 4.1-1, 24 SR 3.5.1.3 28.1.A
TABLE 4.1-2, 14 28.11.C
TABLE 4.1-2, 14 28.11.A
TABLE 4.1-2, 14 SR 3.5.1.4 28.11.8
TABLE 4.1-2, 3 SR 3.5.4.2 28.11.D
TABLE 4.5-1 SR 3.5.2.3

32.11

*  Attachment A, Section C.2 note number which discusses and justifies
all changes to the Ginna TS section.
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