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REACTOR_COOLANT SYSTEM \
N

3/4.4.9 PRESSURE/TEMPERATURE LIMITS ™~
REACTOR YsT T

LIMITING CONDITION FOR OPERATION

3.4.9.1 The Reactor Coolant System (except the pressurizer) temperature
and pressure shall be limited in accordance with the 1imit 1ines shown on
Figure 3.4-2 during heatup, cooldown, criticality, and inservice leak and//
hydrostatic testing with: g

70 S
a. A maximum heatup of ¥@°F in any one hour period/~ =

b. A maximum cooldown of 100°F in any one hour period with Ta
above 250°F and a maximum cooldown of 20°F in any one v
hour period with Tavg below 250°F,

¢. A maximum temperature change of 5°F in any one hour period,
during hydrostatic testing operations above system design
pressure.

APPLICABILITY: At all times.
ACTION:

With any of the above 1imits exceeded, restore the temperature and/or
pressure to within the 1imit within 30 minutes; perform an engineering
evaluation to determine the effects of the out-of-1imit condition on the
fracture toughness properties of the Reactor Coolant System; determine
that the Reactor Coolant System remains acceptable for continued operations
or be in at least HOT STANDBY within the next 6 hours and reduce the RCS

T and pressure to less than 200°F and 580" psia, respectively, within
tA¥%fo11owing 30 hours. 300

SURVEILLANCE REQUIREMENTS

4.4.9.1.1 The Reactor Coolant System temperature and pressure shall be
determined to be within the limits at least once per 30 minutes during
system heatup, cooldown, and inservice leak and hydrostatic testing
operations.

4.4.9.1.2 The reactor vessel material irradiation surveillance speci-
mens shall be removed and examined, to determine changes in material
properties, at the intervals shown in Table 4.4-5. The results of these
examinations shall be used to update Figure 3.4-2.
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REACTOR COOLANT SYSTEM
PRESSURIZER

LIMITING CONDITION FOR OPERATION

3.4.9.2 The pressurizer temperature shall be limited to:
a. A maximum neatup of 100°F in any one hour period,

b. A maximum cooldown of 200°F in any one hour period, and

c. A maximum spray water temperature differential of 400°F.

APPLICABILITY: At all times.
ACTION:

With the pressurizer temperature 1imits in excess of any of the above
limits, restore the temperature to within the limits within 30 minutes;
perform an engineering evaluation to determine the effects of the out-
of-1imit condition on the fracture toughness properties of the pressurizer;
determine that the pressurizer remains acceptable for continued operation
or be in at least HOT STANDBY within the next 6 hours and reduce the
pressurizer pressure to less tnan.gﬁﬂ'psig within the following 30

hours. B300

SURVEILLANCE REQUIREMENTS

4.4.9.2 The pressurizer temperatures shall be determined to be within
the limits at least once per 30 minutes during system heatup or cooldown.
The spray water temperature differential shall be determined to be within
the 1imit at least once per 12 hours during auxiliary spray operation.
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REACTOR COOLANT SYSTEM

RE PROTECTION SYSTEMS

see otrocid

CONDITION FOR OPERATION Hoals w,

3.4,5.3 At\Jeast one of the follewing overpressure protection systems
shall be OPER&BLE:

b B
i
&

.

c.

CALVERT

Two pOwer operated relief vilves (PP?VS) with ¢ 1ift
of < 458 psig, or

A reactor dpolant system vent of » 1.3 square ipéhes.

ITY: When the temperature of one or more of Rhe Rgg;goid lTegs

le, either regicre the inoperatic PORY %o
déys or géprescurize and vent the RCS
ch venyds) vithin the next & hours;

d cohdition until both PORVE heve
47} 99

With both PCRVs inoperadble, dé){essdr.:e ang vent tne ACS
through 8 > 1.3 square #fich vend(s) within & hours: maintain the
RCS in a vented condigfon until b\‘n PURVS have been resiored

to OPERABLE status.

With one PORV inopers
OPERABLE status within
through a » 1.3 square
maintain the RCS in @ ven
been restored to OPERAELE

In the ¢ 'nt ef

prepared anc Aubmitted 1o the Co"mis'i“n LrSalhu t: Scecifice-
ithin 30 cays. The report sha\) descride the cir-

1n1tia:in¥ the transient, tie effect of tre PURVS or
n the trancient eng any corrcctive adgicon nacessary to
recurrence,

The provisions of Specification 3.0.4 ere not appiXcatle.
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QVERPRESSURE PROTECTION SYSTEMS
LIMITING CONDITION FOR OPERATION

3.4.9.3 The following overpressure protection requirements shall be met:

a. One of the following three overpressure protection systems
shall be in place:

1. Two power-operated relief valves (PORVs) with 2 1ift

sottin? < 422.7 psia or
€

2. A single PORV with a 1ift setting of < 422.7 psia and a
reactor coolant system vent of > 1.3 square inches, or
3. A reactor coolant system (RCS) vent > 2.6 square inches.

Two high pressure safety injection (HPSI) pumps # shall be
disabled by either removing (racking out) their motor circuit
breakers from the electrical power supply circuit, or by
locking shut their discharge valves.

The HPSI loop motor operated valves (NOVs)‘ shall be prevented
from automatically aligning HPSI pump flow to the RCS.

No more than one high pressure safety injection pump with
suction aligned to the Refueling Water Tank may be used to
inject flow into the RCS and when used, it must be under manua)
control and one of the following restrictions shall apply:

1. The total high pressure safety injection flow shall be
limited to < 350 gpm OR

2. A reactor coolant system vent of > 2.6 square inches shall
exist.

When ihe temperature of any RCS cold leg is < 3199°F and
an RCS vent < 8 square inches exists.

ACTION:

a. With one PORV inoperable, either restore the inoperable PORV to
OPERABLE status within 5 days or depressurize and vent the RCS
through a > 1.3 square inch vent(s) within the next 48 hours;
maintain the RCS in a vented condition wuntil both PORVs have
been restored to OPERABLE status.

b.  With both PORVs inoperable, depressurize a d vent the RCS
through a > 2.6 square 1inch vent(s) within 4& hours; maintain
the RCS in a vented condition until either one OPERABLE PORV
and a vent of > 1.3 square inches has been established or both
PORVs have been restored to OPERABLE status.
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KEACTOR COOLANT SYSTEM
LIMITING CONDITION FOR OPERATION (Continued)

¢. In the event either the PORVs or the RCS vent(s) are used to
mitigate a RCS pressure transient, a Special Report shall be
prepared and submitted to the Commission pursuant to
Specification 6.9.2 within 30 days. The report shall describe
the circumstances initiating the transient, the effect of the
PORVs or vent(s) on the transient and any corrective action
necessary to prevent recurrence.

d. With less than two HPSI pu of disabled, place at least two
HPS1 pumg handswitches in pull-to-lock within fifteen minutes
and disable two HPSI pumps within the next four hours.

e. With one or more HPSI loop Movs*  not prevented from
automatically aligning a HPSI :ump to the RCS, either shut and
disable the affected MOV within four hours or isolate the
affected HPSI header flowpath within the next four hours,
implement the action requirements of Specifications 3.1.2.],
3.1.2.3, and 3.5.3, as applicable.

f. With HPSI flow exceeding 350 gpm while suction is aligned to
the RWT and an RCS vent of < 2.6 square inches exists,

1. immediately take action to reduce flow to less than 350
gph.

2. Verify the excessive flow condition did not raise pressure
above the maximum allowable pressure for the given RCS
temperature of Figure 3.4-2b.

3. If the pressure limit was exceeded, taken action in
accordance with Specification 3.4.9.1.

g. The provisions of specification 3.0.4 are not applicable.

¥ EXCEPT when required for manual wuse or testing in accordance with
approved procedures.
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SURVEILLANCE REQUIREMENTS

4.4.9.3.7 Each PORV shall be demonstrated OPERABLE by:

8. Performance of & CHANNEL FUNCTIONAL TEST on the PORV actuation ‘
channel, but cchudinE valve operation, within 31 dags prior to |
entering & condition in which the PORV s requirec OPERABLE and |
3;';.§‘E once per 31 days thereafier when the PORV 1s required 1

ERABLE. : |

b. Performance of & CHANNEL CALIBRATION on the PORV actustion
channel at least once per 18 months.

€. Verifying the PORV isolation valve is open at least once per
72 hours when the PORYV 1s being used for overpressure.protection.

d. Testing in accordance with the inservice test recquirements
for ASME Category C valves pursuant to Specification 4.0.5.

.4,.9.3.2 The RCS vent(s) shal) be verified to be open at least once
er 12 hours* when the vent(s) is being used for overpressure protection.

“.4.9% 3, . A !

1.9, 3.3 | Al K 35\ pressure JL.‘&)U «'ded'u.u pumps | ““"f’* Hao
Goove OPERABLE pump , Shall be demeoustrnted woperalble at least
ONEE Qe 12 houry Ly VU“"i'“’g Hot Ha motor circod breakess
have beew e ot o ‘\'z)(vr\ e e\ectticad pc;u.»-c' b»pp\ CAtCuids
or ‘bj V("\(—\J.u(J e d\:,(k(d‘r&u_ valves are locked sisw#. T
aotro ‘.NJ“L OpP & I8¢ ',Ce.c\f\-fi o% o \r\wjh. pressue ‘oa(‘v.\-: nwd&u*u\h—'
oo NOVe  shelll e yeoided disclokd ot least ovce Ry
{2 heoots

¥FTacept wnen the vent pathway Wh—rm.‘.s locked,
se2les, or otherwise securec in the open position, then verify these
vaves ODen at least once per 31 Jays.

( vewul f\*‘“\w‘ﬁb
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REACTOR COOLANT SYSTEM

ANT AND COOLANT CIRCULATION

HUTDOWN

LAMITING CONDITION FOR DPERATION

3.4.1.3 a. At least two of the coolant '00ps !isted Selow shall bde QPERABLE:

1. Reactor Coolant Loop 4 (#21) and its associated steam
generator and at least one associated reactor coolant pump,

{ 2. Reactor Coolant Loop #12 (#22) and its associated steam
generator and at least one associated reactor coolant pump,

3. Shutdown Cooling Loop #11 (#21)e, i
4. Shutdown Cooling Loop #12 (#22)*.

. At Teast one of the above coolant loops shall be in operation®e,

APPLICABILITY: MODES 4***# and 5+v*¢,

ACTION:

d. With Tess than the adove required coolant loops OPERABLE,
fnitiate corrective action to return the required coolant
1cops to OPERABLE status within one hour or be in COLD
SHUTOOWN within 24 hours.

. With no ceolant locp in operation, suspend all operations
invelving & reduction fn bdoron concentration of the Reactor
Coolant System and initiate corrective action %o return the
required coolant loop to ocperation within one hour.

SURVEILLANCE REQUIREMENTS

4.4,1.3.1 ‘The required shytdown cooling loop(s), 1f not in operation, shall be
determined OPERABLE once per 7 days by verifying sorrect breaker 2lignments
and indicated power availability for pumps and smutdown cooling lood valves.

-
.1§:_
| & *The normal or amerzency power source may be inoperadle in MCOE 3.

**A17 reactor coolant pumps and shutdown cooling pumps may de ig-gneryizec
for up to ! nour provided (1) no operations are permitted tnat woula cause
dilution of the reactor coolant system boron_concentration, and (2) core

outlet temperiture is maintained at leszst 30°Eaa low saturation stamperature,
: i

*¥*A reactior coo0lant pump shall not de started(wizh cne or more 3f sne 23S
¢o1d Teg temperatyres Tess than or ecual %0 Funless (1) the pressurizer

whbihvoume- 15 1055 than 48) the secondary water tempera-
ture of each steam jenerafor s less :nan s e S R el

ibove eaen=ef thne (D Sodgeman temperaturef.
3.10.8.

G caded vooker

S

sSee lpecial Test Ixceptio
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The plant is designed to operate with both reactor coolant loops and 2
associated reactor coolant pumps in operation, and maintain DNBR above 1.195
during all norma) operations and anticipated transients.

A single reactor coolant loop with its steam generator filled above the
Tow level trip setpoint provides sufficient heat remova) capability for core
cooling while in MODES 2 and 3, however, single failure considerations require
plant shutdown if component.repairs and/or corrective actions cannot be made
within the allowable out-of-service time.

In MODES 4 and 5, @ single reactor coolant loop or shutdown cooling loop
provides sufficient heat removal capability for removing decay heat; but single
failure considerations require that at least two loops be OPERABLE. Thus, if
the reactor coolant loops are not OPERABLE, this specification requires two
shutdown cooling loops to be OPERABLE.

The operation of one Reactor Coolant Pump or one shutdown cooling pump
provides adequate flow to ensure mixing, prevent stratification and produce
gradual reactivity changes during boron concentration reductions in the Reactor
Coolant System. The reactivity change rate associated with boron reductions
will, therefore, be within the capability of operator recognition and control.

319
The restrictions on startina/‘ geactor Coolant Pump during MODES 4 and §
with one or more RCS cold legs <*2#6°F are provided to prevent RCS pressure
transients, caused by energy additions from the secondary system, which could
exceed the Timits of Appendix G to 10 CFR Part 50. The RCS will be protected
against overpressure transients and will not exceed the 1imits of Appendix 6
by either (1) restricting the water volume in the pressurizer and thereby
providing & volume for the primary coolant to expand into Vr(Z) by restrict-
ing starting of the RCPs to whca the aecondary water temperature of each

steam generator is less than 46 F

instrument ) above th?.”—*}-n»«owwm
Rewcbr Coolon® Sy fem ftm,tr'fwe ¢

{3/84.4.2 SAFETY VALVES 180

The pressurizer code safety valves operate to prevent the RCS from being
lpressurized above its Safety Ligit of 2750 psia. Each safety valve is designed
to relieve epproximately 3 x 10° 1bs per hour of saturated steam at the valve
setpoint. The relief capacity of a single safety valve is adequate to relieve
any overpressure condition which could occur during shutdown. In the event that
no safety velves are OPERABLE, an operating shutdown cooling loop, connected to
the RLS, provides overpressure relief capability and will prevent RCS over-
pressurizetion, ;

During operation, 211 pressurizer code safety valves must be OPERABLE
to prevent the RCS from being pressurized above its safety limit of 2750
psia. The combined relief capacity of these valves is sufficient to

CALVERT CLIFFS - UKIT 1 Amendment lo. 24, B2, pp, 82
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4.1 T Y
FLOW PATHS -

LIMITING CONDITION FOR QPERATION

3.1.2.1 As a minimum, one of the following boron 1ng:ction flow paths
and one associated heat tracing circuit shall be OPERABLE:

8. A flow path from the boric acid storage tank via either a
boric acid pump or a gravity feed connection and charging
pump to the Reactor Coolant System if only the boric acid
storage tank in specification 3.1.2.7a 1s OPERABLE, or

b. The flow path from the refueling water tank via either P
@ charging pump or a high pressure safety 1n€oct1on pump” to
the Reactor Coolant system if only the refueling water tank in
Specification 3.1.2.7b 1s OPERABLE.

APPLICABILITY: MODES § and 6.
ACTION:

o - -

With none of the above flow paths OPERABLE, suspend a1l operations
involving CORE ALTERATIONS or positive reactivity changes until at least
one injection path is restored to OPERABLE status.

SURVEILLANCE REQUIREMENTS

4.1.2.1 At least one of the above required flow paths shall be demon-
strated OPERABLE:

a. At least once per 7 days by verifying that the temperature of
the heat traced portion of the flow path is above the temperature
1imit 1ine shown on Figure 3.1-1 when a flow path from the
concentrated boric acid tanks is used.

b. At least once per 31 days be verifying that each valve (manual,
power operated or automatic) in the flow path that is not
locked, sealed, or otherwise secured in position, is in its
correct position.

* U.}‘"‘(.\J -T?‘VJ é— 3‘::""‘)“F ) *M L\“E‘:Aﬂ‘ E h\\}"s- f\"( S5UVU O A(’(‘ (AR k*“L‘—'
b ’ —-) - . L ) L - \’
WT\P w il h\ ‘Jluku;f\ w Pull - e o G W { oY Stost
gk\_“u"\‘\b*‘( Ca \\6 . "Y\L;.U'; a \ Ve, \”‘ ‘f"'\JL_ 5’\-(3&\, F)w(-_,r_ Wt LXA‘(_*\_
INlgLh O O P will be oncluekad (o GClexdawce withe u.t.‘»tJ':J((\
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REACTIVITY TR YSTEMS
CHARGING PUMP - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.3 At least one chargin? pump or one high pressure safety injection
p n the boron 1n{ection flow path required OPERABLE pursuant to
Specification 3.1.2.1 shal) be OPERABLE and capable of being powered
from an OPERABLE emergency bus.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no charging pump or high pressure safety injection pump OPERABLE,
suspend all operations involving CORE ALTERATIONS or positive reactivity

changes until at least one of the required pumps is restored to OPERABLE
status,

SUKVEILLANCE REQUIREMENTS

4.1.2.3 No additiona) Surveillance Requirements other than those required
by Specification 4.0.5.

¥ Lohew ij £ BSUF | Ha OPERARLE hgh prestoe a..i;.;:)
Wdu*lvw Punp will e plad w Poil-4o - Lock awd will not
S hary GU*&“R*\UL\\\s. Meanoval v of Ha hgh pressore
{,t\(xixj .»du*uw... P""'\P Wil be comdouctked (n (uulc\n,m,q_ v
PPt (Q-CK&(\\J'V:, onder Yo REXT Chong ot SPQ\\(;\(«A'\UM
3.M4.3. 4.
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MERGENCY CORE COOLING SYSTE!
e h - < ©
ECCS SUBSYSTEMS T.”l 300°F

MITING CONDIT FOR OPERATION

3.6.3 As a minimum, one ECCS subsystem comprised of the following shall
be OPERABLE:

3. Ono' OPERABLE high-pressure safety injection pump, and

b. An OPERABLE flow path capable of taking suction from the
refueling water tank on a Safety Injection Actuation
Signal and automatically transferring suction to the contain.
ment sump on & Recirculation Actuation Signal.

APPLICABILITY: MODES 3* and 4.
ACTION:

a. With no ECCS subsystem OPERABLE, restore at least one £CCS
subsystem to OPERABLE status within 1 hour or be in COLD SHUTOOWN
within the next 20 hours.

5. 1n the event the ECCS is actuated and injects water into the
Reactor Coolant System, a Special Repert shall be prepared and
submitted to the Commission pursuant to Specification 6.9.2
within 90 days descriding the circumstances of the actuation
and the total accumulated actuation cycles to cate.

SURVEILLANCE REQUIREMENTS

4.5.3.1 *he ECCS subsystem shall be cemonstrated OPERABLE per the applicabie
Syrveillance Requirements of 4.3.2.

an
-

. 11 high-pressure safety injection pumps, except tne
required CPERIELT e Jemonstrated in ; -
per 12 nours whenever the tem :

legs is < 278° +FYTHG that the motor circuit
From their electrical power supply circuits,

or

Witn pressurizer pressure < 1730 psia.

i 3 : : 1 - A -
'A maximum of ane highepressure safety injection dump snall Se JPERABLE
whenever the temperature of one or more of the (S cola legs is < 222°F,
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EMERGENCY CORE COOLING SYSTEMS (
SURVEILLANCE REQUIREMENTS

4.5.2 Each ECCS subsystem shall be demonstrated OPERABLE.

a. At Teast once per 12 hours by verifying that the following
valves are in the indicated positions with power to the
valve operators remuved:

Valve Number Valve Function Valve Position
1. MOV-659 1. Mini-flow Isolation 1. Open
2. MOV-660 2. Mini-flow Isolation 2. Open
3. CV-306 3. Low Pressure SI 3. Open
Flow Control

b. At least once per 31 days by:

1. Verifying that upon a Recirculation Actuation Test
Signal, the containment sump isolation valves open.

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

c. By a visual inspection which verifies that no loose debris
(rags, trash, clothing, etc.) is present in the containment
which could be transported to the contzinment sump and cause
restriction of the pump suctions during LOCA conditions. This
visual inspection shall be performed:

1. For all accessible areas of the containment prior to
establishing CONTAINMENT INTEGRITY, and

2. Of the areas affected within containment at the com-
pletion of containment entry when CONTAINMENT INTEGRITY
is established.

d. Within 4 hours prior to increasing the RCS pressure above
1750 psia by verifying, via local indication at the valve,
that CV-306 is open.

M LWhenvever Clcnu 'H‘.,h\.i) iwte Y RQ.Z W6 ey .-m\) L g Y \r\-(;sk P'tJ.a\"t
:)(\.‘(§\3 t’udgLM(N fxry\p sho\l teC\™Cy late. RCS “,(,\( - ( Suchom (w‘cn'\ .
RWT i1solatd ) or o covtrols of LCO 3.4.9.3 shall cupp iy

t(’ tThe RCLS ce\d \u) *'V'\\".}L,"’-§\"— s & 319°F,
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EMERGENCY CORE COOLING SYSTEMS
BASES

> -

The trisodium phosphate dodecahydrate (TSP) stored in dissolving baskets
located in the containment basement is provided to minimize the possibility of
corrosion cracking of certain metal components during operation of the ECCS
following a LOCA. The TSP provides this protection by dissolving in the sump
water and causing its final pH to be raised to > 7.0. The requirement t0
dissolve & representative sample of TSP in a sample of RWT water provides
assurance that the stored TSP will dissolve in borated water at the postulated
post LOCA temperatures.

The Surveillance Requirements provided to ensure OPERABILITY of each
component ensure that at a minimum, the assumptions used in the safety analyses
are met and that subsystem OPERABILITY is maintained. The surveillance require-
ment for flow balance testing provides assurance that proper ECCS flows will be |
maintained in the event of a LOCA. Maintenance of proper flow resistance anc
pressure drop in the piping system to each injection point is necessary to:

(1) prevent total pump flow from exceeding runout conditions when the system

is in 1ts minimum resistance configuration, (2) provide the proper flow split
between injection points in accordance with the assumptions used in the ECCS-
LOCA analyses, and (3) provide an acceptable level of total ECCS flow to 2l
fnjection points equal to or above that assumed in the ECCS-LOCA analyses.
Minimum HPSI flow requirements.are based upon small break LOCA calculations
which credit charging pump flow\following an SIAS. Surveillance testing
includes allowances for instrumgntation and system leakage uncertzinties. (
The 470 gpm requirement for minimum HPSI flow from the three Towest flow

legs includes instrument uncerfainties but not system check valve leakage.

The OPERABILITY of the charging pumps and the associated flow paths is

assured by the Boration System|Specification 3/4.1.2. Specification of safety
injection pump total developed|head ensures pump performance is consistent with

u‘f:&annysu usuwti?&s. B ane N 319 o¢
3/4.5.4 REFUELING uiTE TANK (RWT)

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

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

CALVERT CLIFFS - UNIT ) B 3/4 5-2 Amendment No. M, A&, 117



K

At temperatures below 319°F, HPSI flow is limited to less than or equal to 350 gpm
except in response to excessive reactor coolant leakage. This provides overpressure
protection in the low temperature region. An analysis has been performed which shows
this flow rate is more than adequate to meet safety analysis assumptions. HPSI's are
not required to auto-start when the RCS is in the MPT enable condition. The Safety
Injection Tanks provide immediate injection of borated water into the core in the
event of an accident, allowing adequate time for an operator to take action to start a
HPSI.

Surveillance testing of HPSI pumps is required to ensure pump operability. Some
surveillance testing requires that the HPSI pumps deliver flow to the RCS. To allow
this testing to be done without increasing the potential for overpressurization of the
RCS, either the RWT must be isolated or the HPSI pump flow must be limited to less
than or equal to 350 gpm or an adequate vent must be provided



