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EMERGENCY CORE COOLING SYSTEMS

3/4.5.2 ECCS SUBSYSTEMS - MODES 1, 2, AND 3

LIMITING CONDITIOM FOR OPERATION

3.5.2 Two independent emergency core cooling system (ECCS) subsystems shall
be OPERABLE with each subsystem comprised of:

a. One OPERABLE high-pressure safety injection pump,
b. One OPERABLE low-pressure safety injection pump, and

¢. An independent OPERABLE flow path capable of taking suction from the
refueling water storage pool on & safety injection actuation signal
and automatically transferring suction to the safety injection system
sump on a recirculation actuation signal.

APPLICABILITY: MODES 1, 2, and 3*#.
ACTION: .

a. With one ECCS subsystem inoperable, restore the inoperable subsystem
to OPERABLE status within 72 hours or be in at least HOT STANDBY
within the next 6 hours and in HOT SHUTDOWN within the following

6 hours.

b. In the event the ECCS s actuated and injects water into the Reactor
 Coolant Systes, a Special. Report shall be prepared and submitted to
the Commission pursuant to Specification 6.9.2 within 90 days des-
cribing the circumstances of the actuation and the total accumulated
actuation cycles to date. The current value of the usage factor for
each affected safety injection nozzle shall be provided in this
Special Report whenever its value exceeds 0.70.

®UTEh pressurizer pressure greater than or equal to 1750 psia.
#With RCS average tesperature greater than or equal to S00°F.
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EMERGENCY CORE COOLING SYSTEMS
3/4.5.3 ECCS SUBSYSTEMS - MODES 3 AND &

LIMITING CONDITION FOR OPERATION

3.5.1) As a minimum, one ECCS subsystem comprised of the following shall be

OPERABLE:
N

b.

One OPERABLE high pressure safety injection pump, and

An OPERABLE flow path capable of taking suctfon from the refueling
water storage pool on a safety injection actuation signal and auto-
matically transferring sucticn to the safety injection system sump
on a recirculation actuation signal.

APPLICABILITY: MODES 3* and 4.

ACTION:

SURVEILLANCE REQUIREMENTS

With no ECCS subsystem OPERABLE, restors at least one ECCS subsystem
to OPERABLE status within 1 hour or be in COLD SHUTDOWN within the
next 20 hours.

In the event the ECCS 1s actuated and injects water into the Reactor
Coolant System, a Special Repcrt shall be prepared and subaitted to

the Commission pursuant to Specification 6.9.2 within 90 days describing
the circumstances of the actustfon and the total accusulated actuation
cycles to date. The current value of the usage factor for each
affected safety injection nozzle shall be provided in this Specia)
Report whenever 1ts value exceeds 0.70.

4.5.3 ~The ECCS subsystes shall be demonstrated OPERABLE per the applicable
Surveillance Requiremants of 4.5.2.

-

"WIth pressurizer pressure less than 1750 psia and the RCS average tesperature
less than 500°F.
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3/8.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

BASES

3/4.5. 1 SAFETY INJECTION TANKS

The OPERABILITY of each of the Reactor Coolant System (RCS) safety
injection tanks ensures that a sufficient volume of borated water will be
fnmediately furced into the reactor core through each of the cold legs in the
event the RCS pressure falls below the pressure of the safety injection tanks.
This initia)l surge of water into the core provides the initial cooling mechanism
during large RCS pipe ruptures.

The limits on safety injection tank volume, boron concentration, and
pressure ensure that the assusmptions used for safety injection tank injection
in the safety analysis are mset.

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

The 1imits for operation with a safety injection tank inoperable for any
reason except an fsolation valve closed minimizes the tise exposure of the
plant to a LOCA event mln? concurrent with failure of an additional safety
injection tank which may result in unacceptable peak cladding tesperaturss.

If & closed 1solation valve cannot be immediately opened, the full capability
of one safety injection tank s not available and prompt action is required to
place the reactor in a mode wherv this capebility is not required.

3/4.5. 4 Y

The OPERABILITY of two separate and indspendent ECCS subsystems ensures
that sufffcieat emergency core cooling capability will be aveilable in the
event of & LBEA sssuming the loss of one subsystem through any single failure
consideratfam. Either subsystem operating in conjunctien with the safety
injection tambs s capable of supplying sufficient core cooling to 1imit the
peak cladding temperatures within acceptable 1imits for all postulated break
sizes ranging from the double-ended break of the largest RCS cold leg pipe
downward. In addition, sach ECCS subsystem provides long-tarm core coeling
capabilily in the recirculation mode during the accident recovery period.

When in mode 3 and with RCS temperature S00°F two OPERABLE ECCS subsys-
tems are required to ensure sufficient emergency core cooling capability
is available to prevent the core from becoming critical during an uncontrolled
cooldown (4.e., & steam line break) from greater than S009F.
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ECCS SUBSYSTEMS (Continued)

With the RCS temperature below 350°F, one OPERABLE ECCS subsystem is acceptable
without singie failure consideration on the basis of the stable reactvity condition of the reactor
and the limited core cooling requiraments.

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
mestal components during operation of the ECCS following @ LOCA. The TSP provides this
protection by dissolving in the sump water and causing its final pH to be raised to greater than or
equal to 7.0. The requirement to dissolve a representative sample of TSP in a sample of water
borated to be representative of post-LOCA sump conditions provides assurance that the stored
TSP will disscive in borated water at the postulated post-LOCA temperatures. A boron
concantration of 3011 ppm boron is postulated to be representative of the highest post-LOCA |
sump boron concentration. Post-LOCA sump pH will remain between 7.0 and 8.1 for the |
maximum (3011 ppm) and minimum (1504 ppm) boron concentrations calculated using the
maximum and minimum post-LOCA sump volumes and conservatively assumed maximum and
minimum source boron concentrations.

With the exception of systems in operation, the ECCS pumps are normally in a standby,
nonoperating mode. As such, flow path piping has the potential to deveiop voids and pockets of
entrained gases. Maintaining the piping from the ECCS pumps to the RCS full of water ensures
that the system will perform properly, injecting its full capacity into the RCS upon demand. This
will prevent water hammer, pump cavitation, and pumping noncondensibie gas (e.g., air,
nitrogen, or hydrogen) into the reactor vessel following an SIAS or during SDC. The 31 day
frequency takes into consideration the gradual nature of gas accumulation in the ECCS piping
and the adequacy of the procedural controls governing system operation.

The Surveillance Requirements provided to ensure OPERABILITY of sach component
ensure that at @ minimum, the assumptions used in the safety analyses are met and that
subsystem OPERABILITY is maintained. Surveillance Requirements for throttie vaive position
stops and flow balance testing provide assurance that proper ECCS flows will be maintained in
the avent of a LOCA. Maintenance of proper flow resistance and 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 its minimum resistance configuration, (2) provide the
proper flow spiit between injection points in accordance with the assumptions used in the ECCS-
LOCA analyses, and (3) provide an acceptable levei of total ECCS flow to all injection points
equal to or above that assumed in the ECCS-LOCA analyses.

The requirement to verify the minimum pump discharge pressure on recirculation flow
ensures that the pump perforrmance curve has not degraded below that used to show that the
pump exceeds the design flow condition assumed in the safety analysis and is consistent with
the requirements of ASME Section XI.
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CONTAINMENT LEAKAGE RATE TESTING PROGRAM (Continued)

Losakage rete acoBptance criena 8¢
. Owverail containment leakage rate acceptance critena is < 1.0 L, Dunng the first unit
startup following each tes! performed in 8ccordance with thug program, the overall

contsinmaent leakage rate acceptance critena are < 0 60 L, for the Type B and Type
Ctests and £ 0.75 |, for Type A tests.

b.  Airlock acceptancs critena are.
1. Overall air lock leakage rate is £ 0.05 L, when tested at 2 P,
2. Leskage rme for each door seal is < 0.005 L, when pressurized to 2 10 psig

e Secondary containment bypass l0akage rate scosplance critena is < 0.08 L, when
tested 8t 2 P

d Containment purge vaives with resilient seals scceptance critena is £ 0.08 |, when
tested 8t 2 P,

The provisions of Specification 4.0.2 do not apply 10 the test frequencies specified in the
Containment Leakage Rate Testing Program.

The provisiors of Specificstion 4.0.3 are applicable to the Containment Laskage Rate Testing
Program.
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EMERGENCY CORE COOLING SYSTEMS

3/4.5.2 ECCS SUBSYSTEMS - MODES 1, 2, AND 3

LIMITING CONDITION FOR OPERATION

3.5.2 Two independent emergency core cooling systes (ECCS) subsystems shall
be OPERABLE with each subsystem comprised of:
4+ ra
a. One OPERABLE high-pressure safety injection pump, R
ra:'in

b. One OPERABLE lTow-pressure safety injection pump, fand

¢. An independent OPERABLE flow path capable of taking suction from the
refueling water storage pool on a safety injection actuation signal
and automatically transferring suction to the safety injection system
sump on a recirculation actuation signal.

APPLICABILITY: MODES 1, 2, and 3*#.

ACTION: . < /NSERT .
/W sybsys foperajle, restore th e subsys
OPE tus within 7 urs be 1 le HOT
:1 the-hext 6 héurs in S within t ollowing
ur

A7 In the event the ECCS 1s actuated and injects water into the Reactor
 Coolant System, a Special. Report shall be prepared and submitted to
the Commission pursuant to Specification 5.9.2 within 90 days des-
cribing the circumstances of the actuation and the total accumulated
actuai.ion cycles to date. The current value of the usage factor for
each affected safety injection nozzle shall be provided in this
Special Report whenever its value excesds 0.70.

d

"JTEh pressurizer prassure greatar than or equal to 1750 psia.
#ith RCS aversge tesperature greater than or equal to S00°F.
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INSERT 1

a. With one ECCS subsystem inoperable due to one high pressure safety
injection train inoperable, restore the inoperable train to OPERABLE status
within 7 days or be in at least HOT STANDBY within the next 6 hours and
reduce pressurizer pressure to less than 1750 psia and RCS average
temperature to less than 500°F within the following 6 hours.

b. With one or more ECCS subsystems inoperable due to conditions other than
(a) and 100% of ECCS flow equivalent to a single OPERABLE ECCS
subsystem available, restore the inoperable subsystem to OPERABLE status
within 72 hours or be in at least HOT STANDBY within the next 6 hours and
reduce pressurizer pressure to less than 1750 psia and RCS average
temperature to less than 500°F within the following ¢ hours.

c. With both HPSI trains inoperable due to less than 100% of ECCS flow
equivalent to a single OPERABLE ECCS subsystem, restore at least one
HPSI train to OPERABLE status within one hour or be in at least HOT
STANDBY within the next 6 hours and reduce pressurizer pressure to less
than 1750 psia and RCS average temperature to less than 500°F within the
following 6 hours.



©iesioeaia  ONRERGE S

EMERGENCY CORE COOLING SYSTEMS

3/4.5.3 ECCS SUBSYSTEMS - MODES 3 AND 4
LIMITING CONDITION FOR OPERATION

3.5.3 As a minimum, one ECCS subsystem comprised of the following shall b
OPERABLE: s i ’

+ran

8. One OPERABLE high pressure safety injection pump, and

b.  An OPERABLE flow path capable of taking suction from the refueling
water storage pool on a safety injection actuation signal and auto-
matically transferring suction to the safety injection system sump
on a recirculation actuation signal.

APPLICABILITY: MODES 3* and 4.7

ACTION:
a. With no ECCS subsystem OPERABLE, restore at least one ECCS subzystea
to OPERABLE status within 1 hour or be in within the
naxt 20 hours. AOT SHUTOowh o/ Fh

Qf least one a’frﬂi/" rho */ow»« (‘00/:1'\, Prar‘n )'mn o’f'-'ﬂ"tc&\

b. In the event the ECCS 1s actuated and injects water into the Reactor
Coolant System, a Specia) Report shall be prepared and submitted to
the Commission pursuant to Specification 6.9.2 within 90 days describing
the circumstances of the actuation and the tota) accumulated sctuation
cycles to date. The current value of the usage factor for each
affected safety injection nozzle shall be provided in this Special
Report whenever 1ts value exceeds 0.70.

sU R

4.5.3 ~The ECCS subsystes shall be demonstrated OPERABLE per the applicable
Surveillance Requiremsnts of 4.5.2.

"WIth pressurizer pressure less than 1750 psia and the RCS average temperature

less than 500°F. Tl :
# With wo OPERABLE shotdown coolhg Friin in syecakion,
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3/84.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

BASES

vt o s s o

3/4.5.1 SAFETY INJECTION TANKS

The OPERABILITY of each of the Reactor Coolant System (RCS) safety
injection tanks ensures that a sufficient voiume of borated water wil) bDe
immediaaly forcad into the reactor core through each of the cold legs in the
event the RCS pressure falls below the pressure of the safety injection tanks.
This initial surge of water into the core provides the initial cooling mechanism
during large RCS pipe ruptures.

The l1imits on safety injection tank volume, boron concentration, and
pressure ansure that the assumptions used for safety inlection tank injection
in the safety analysis are met.

The safety injection tank power operated isolation valves are considered
to be “operating bypasses” in the context of [EEE Std. 279-1971, which requires
that bypasses of a protective function be removed avtomatically whenever
permissive conditions are not met. In addition, as these safety injection -
tank isolation valves fail to meet single fai'ure criteria, removal of power
to the valves 1s required.

The limits for operation with a safety injection tank {noperable for any
reason except an fsolation valve closed minimizes the tims exposurs of the
plant to a LOCA event occuring concurrent with failure of an additional safety
injection tank which may result in unacceptable peak cladding tesperatures.

If & closed {solation valve cannot be iamediataly opened, the full capabiiity
of one safety injection tank is not available and prompt action is required to
place the resctor in a mode where this capability is not required.

3/4.5. (2

The OPERABILITY of twe separate and independant ECCS subsystess ensures
that sufficient emergency core conling capability will be available in the
event of & LOCA assuming the loss of one subsystea through any single failure
consideration. Cither subsystes operating in conjunction with the safety
injection Sasks is capable of supplying sufficient core cooling to limit the
peak claddfng temperatures within acceptadle limits for all postulated break
sizes ranging fros the double-ended break of the largest RCS cold leg pipe
downward. In sddition, esch ECCS subsystem provides Tong-ters core ec;:;mg
capability in the recirculation mode during the accident recovery per /}ysecr

When 1n mode 3 and with RCS temperature S00°F two OPERABLE ECCS subsys-
tems are required to easure sufficient emergency core cooling capability
{s available to prevent the core from becoming critical during an uncentrolled
cooldown (1.e., & steam 1ine break) from greater than 5000F .
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INSERT 2

Each subsystem includes the piping, instruments, and controls to ensure the
availability of an OPERABLE flowpath capabie of taking suction from the RWSP on a
SIAS and automatically transferring suction to the containment sump upon a
recirculation actuation signal (RAS). The flowpath for each subsystern must maintain
its design independence to ensure that no single faiiure can disable both ECCS
subsystems.

An ECCS subsystem is inoperable if it is not capable of delivering the design
flow to the RCS. The individual components are inoperable if they are not capable of
performing their automatic design function, or if supporting systems are riot available.

The LCO requires the OPERABILITY of a number of independent trains. Due to
the redundancy of trains and the diversity of trains, 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 these ACTIONSs is to maintain a
combination of OPERABLE equipment such that 100% of the ECCS flow equivalent to
a single OPERABLE subsystem remains available.

100% of the ECCS flow equivalent to a single OPERABLE ECCS subsystem
exists when the equivalent of one HPSI train, one LPSI train, and a suction flow path as
described in the LCO are OPERABLE. The OPERABLE components may be in
opposite subsystems. The HPSI component of the 100% ECCS flow equivalent may
be composed of any combination of OPERABLE HPS| components such that flow is
available to all four RCS loops. The LPSI component of the 100% ECCS flow
equivalent may be composed of any combination of OPERABLE LPSI| components
such that flow is available to any two RCS ioops. This allows increased flexibility in
plant operations when components in opposite subsystems are inoperable.

3.5.2, ACTION (a) addresses the specific condition where the only affected
ECCS subsystem is a single HPS! train. A HPSI train consists of a pump, and four
injection flow paths, including motor-operated valves operated by a common AC power
source. The availability of at least 100% of the ECCS flow equivalent to a single
OPERABLE ECCS subsystem is implicit in the use of ACTION (a).

If LCO 3.5.2 requirements are not met due to the condition described in ACTION
(a), then the inoperable HPSI train components inust be returned to OPERABLE status
within seven (7) days of discovery. This seven (7) day Allowed Outage Time is based
on the findings of deterministic and probabilistic analysis, CE NPSD-1041, "CEOG Joint
Applications Report for High Pressure Safety Injection System Technical Specification



Modifications,”. Seven (7) days is a reasonable amount of time to perform many
corrective and preventative maintenance items on the afiected HPSI train. CE NPSD-
1041 concluded that the overall risk impact of the seven (7) day Allowed Outage Time
was either risk-beneficial or risk-neutral.

A Configuration Risk Management Program (CRMP) defined in Administrative
Controls section 6.16 is implemented in the event of entry into ACTION (a).

ACTION (b) addresses other scenarios where the availability of at least 100% of
the ECCS fiow equivalent to a single OPERABLE ECCS subsystem exists but the full
requirements of LCO 3.5.2 are not met. If conditions of ACTION (b) were to exist, then
inoperable components must be restored within 72 hours of discovery. The 72 hour
Allowed Outage Time is based on an NRC reliability study ( NRC Memorandum to V.
Stello, Jr., from R.L. Baer, "Recommended Interim Revisions to LCOs for ECCS
Components,” December 1, 1975 ) and is a reasonable amount of time to effect many
repairs.

ACTION (c) addresses the condition in which 100% ECCS flow is unavailable
due to two inoperable HPSI trains and requires restoration of at least one HPSI train to
OPERABLE status within one hour or the plant piaced in HOT STANDBY in 6 hours
and reduce pressurizer pressure to less than 1750 psia and RCS average temperature
to less than 500°F within the following 6 hours.

In the event less than 100% of the ECCS flow equivalent to a single OPERABLE
ECCS subsystem exists due to other conditions, LCO 3.0.3 is entered and the plant
must be brought to a MODE (MODE 3 with pressurizer pressure less than 1750 psia
and RCS average temperature less than 500°F) in which the LCO does not apply.



EMERGENCY CORE COOLING SYSTEMS

M

ECCS SUBSYSTEMS (Continued) S00°F and the RCS pressure belows 1750p514

With the RCS temperature below , one OPERABLE ECCS subsystem is acceptable
without single failure consideration on the basis of the stable reactivity condition of the reactor
and the limited core cooling requirements. - JNSELT 3

The trisodium phosphate dodecahydrate (TSP) stored in dissolving baske(s 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 greater than or
equal to 7.0. The requirement to dissolve @ representative sample of TSP in a sample of water
borated to be representative of post-LOCA sump conditions provides assurance that the stored
TSP will dissolve in borated water at the postulated post-LOCA temperatures. A boron
concentration of 3011 ppm boron is postulated to be representative of the highest post-LOCA
sump boron concentration. Post-LOCA sump pH will remain between 7.0 and 8.1 for the
maximum (3011 ppm) and minimum (1504 ppm) boron concentrations caiculated using the
maximum and minimum post-LOCA sump volumes and conservatively assumed maximum and
minimum source boron concentrations.

With the exception of systems in operation, the ECCS pumps are normally in a standby,
nonoperating mode. As such, flow path piping has the potential to develop voids and pockets of
entrained gases. Maintaining the piping from the ECCS pumps to the RCS full of water ensures
that the system will perform property, injecting its full capacity into the RCS upon demand. This
will prevent water hammer, pump cavitation, and pumping noncondensible (e.g., air,
nitrogen, or hydrogen) into the reactor vesse! following an SIAS or during SDC. The 31 day
frequency takes into consideration the gradual nature of gas accumulation in the ECCS piping
and the adequacy of the procedural controls governing system operation.

The Surveillance Requirements provided to ensure OPERABILITY of each component
ensure that at a minimum, the assumptions used ir the safety analyses are met and that
subsystem OPERABILITY is maintained. Surveillance Requirements for throttie valve position
stops and flow balance testing provide assurance that proper ECCS flows will be maintained in
the event of a LOCA. Maintenance of proper flow resistance and pressure 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 its minimum resistance configuration, (2) provide the
mmwmwwmm.ceordammmmumpﬁmmmmeccs-
LOCA analyses, and (3) provide an acceptable level of total ECCS flow to all injection points
equal to or above that assumed in the ECCS-LOCA analyses.

The requirement to verify the minimum pump discharge pressure on recirculation flow
mwmmwmmmmmwmmmmmmm
pump exceeds the design flow condition assumed in the safety analysia and is consistent with
the requirements of ASME Section XI.
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INSERT 3

For cases in LCO 3.5.3 where only inoperable HPSI train components result in
all ECCS subsystems being inoperable, CE NPSD-1041 demonstrates that “HOT
SHUTDOWN with at least one OPERABLE shutdown cooling train in operation” is an
acceptable end state. (COLD SHUTDOWN is also an acceptable end state for this
condition.) Consequently, the Required Action specifies a maximum completion time of
20 hours from the discovery tt at the LCO requirements are not met to the time o entry
to “HOT SHUTDOWN with at . ~ast one OPERABLE shutdown cooling train in
operation.”



SONTAINMENT LEAKAGE RATE TESTING PROGRAM (Continued)
Leakage rate scotptance critena e
a.  Oversll containment leaksge rate accaptance critena is £ 1.0 L, Dunng the first unit
startup following each test performed in accordance with thig program. the overs!!
containment leakage rate acceptances critens are < 0.60 L for the Type B and Type
Ctests and £ 0.75 | for Type A tests.
b, Airlock acceptanca criteria are.
1. Overall air iock leakage rate is < 0.05 L, when tested at 2 P,
2. Leakage rate for each door seal is £ 0.005 L, when pressurized to > 10 psig

¢ Secondary contsinment bypass leakage rate scoeptance oritens is < 0.08 L, when
tested at 2 P,

d.  Containment purge valves with resilient seals acceptance criteria is < 0.08 L, when
tested ot 2 P,

The pre-dsions of Specification 4.0.2 do not apply 10 the test frequencies specified in the
Comainment Leskage Rate Testing Program.

The provisions of Specification 4.0.3 sre applicable to the Containment Leakage Rate Testing
Program.

J NSERT 4

WATERFORD - UNIT 3 625 AMENOMENT NO. 44,



INSERT 4
6.16 Configuration Risk Management Program (CRMP)

The Configuration Risk Management Program (CRMP) provides a
proceduralized risk-informed assessment to manage the risk associated with
equipment inoperability. The program applies to Technical Specification
structures, systems, or components for which a risk-informed Allowed Outage
Time has been granted. The program shall include the following elements:

a. Provisions for the control and implementation of a Level 1 at power,
internal events PRA-informed methodology. The assessment shall be
capable of evaluating the applicable plant configuration.

b. Provisions for performing an assessment prior to entering the LCO
Condition for preplanned activities.

C. Provisions for performirg an assessment after entering the LCO Condition
for unplanned entry into the LCO Condition.

d. Provisions for assessing the need for additional actions after the discovery
of additional equipment 2ut of service conditions while in the LCO
Condition.

e. Provisions for considering other applicable risk significant contributors

such as Level 2 issues, and external events, qualitatively or quantitatively.
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3.5.2 Two indeperiiant emergency core cooling system (ECCS) subsystems shall be
OPERABLE with each subsystem comprised of:

a. One OPERABLE high-pressure safety injection train, |
b. One OPERABLE low-pressure safety injection train, and I

c. An independent OPERABLE flow path capable of taking suction from the
refueling water storage pool on a safety injection actuation signal and
automatically transferring suction to the safety injection system sump on a
recirculation actuation signal.

APPLICABILITY: MODES 1, 2, and 3*#.
ACTION:

a With one ECCS subsystem inoperable due to one high pressure safety injection
train inoperable, restore the inoperable train to OPERABLE status within 7 days
or be in at least HOT STANDBY within the next 6 hours and re. 'ze pressurizer
pressure to less than 1750 psia and RCS average temperature to 1ess than
500°F within the following 6 hours.

b. With one or more ECCS subsystems inoperable due to conditions other than (a)
and 100% of ECCS fiow equivalent to a single OPERABLE ECCS subsystem
available, restore the inoperable subsystem to OPERABLE status within 72 hours
or be in at least HOT STANDBY within the next 6 hours and reduce pressurizer
pressure to less than 1750 psia and RCS average temperature to less than
500°F within the following 6 hours.

*With pressurizer pressure greater than or equal to 1750 psia.
#With RCS average temperature greater than or equal to 500°F.
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EMERGENCY CORE COOLING SYSTEMS
3/4.52 ECCS SUBSYSTEMS - MODES 1.2, AND 3
EIMITING CONDITION FOR QPERATION,

c. With both HPSI trains inoperable due to less than 100% of ECCS flow equivalent
to a single OPERABLE ECCS subsystem, restore at least one HPSI train to
OPERABLE status within one hour be in at least HOT STANDBY within the next
6 hours and reduce pressurizer pressure to less than 1750 psia and RCS
average temperature to less than 500°F within the following 6 hours.

d. In the event the ECCS is actuated and injects water into the Reactor Coolant
System, a Special Report shall be prepared and submitted to the Commission
pursuant to Specification 6.9.2 wit.n 80 days describing the circumstances of the
actuation and the total accumulated actuation cycles to date. The current value
of the usage fa - for each affected safety injection nozzle shall be proviced in
this Specia Re  * whenever its value exceeds 0.70.
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3453 ECCS SUBSYSTEMS - MODES 3 AND 4
WMITING CONDITION FOR OPERATION

$.5.3 As a minimum, one ECCS subsystem comprised of the following shall he OPERABLE
a One OPERABLE high pressure safety injection train, and

b. An OPERABLE flow path capable of taking suction from the refueling water
storage pool on a safety injection actuation signal and automatically transferring
surtion to the safety injection system 3ump on a recirculation actuation signal.

APPLICABILITY: MODES 3* and 4#.
ACTION:

a. With no ECCS subsystem OPERABLE, restore at leasi cne ECCS subsystem to
OPERABLE status within 1 hour or be in HOT SHUTCOWN with at least one
operable shutdown cooling train in coeration within the next 20 hours.

b. In the event the ECCS is actuated and injects water into the Reactor Coolant
System, a Special Report shall be prepared and submitted to the Commission
pursuant to Specification 6.9.2 within 90 days describing the cir~umstances of the
actuation and the total accumulated actuation cycles to date. The current value
of the usage factor for each affected safety injection nozzle shall be provided in
this Special Report whenever its value exceeds 0.70.

SURVEILLANCE REQUIREMENTS

45.3 The ECCS subsystem shall be demonstrated OPERABLE per the applicable Surveillance
Requirements of 4 5.2.

*With pressurizer pressure less than 1750 psia and the RCS average temperature
less than 500°F.
#With no OPERABLE shutdown cooling train in operation.
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3/4.5.1 SAFETY INJECTION TANKS

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

The iimits on safety injection tank volume, boron concentration, and pressure ensure that
the assumptions used for safety injection tank injection in the safety analysis are met.

The safety injection tank power operated isolation valves are considered to be "operating
bypasses" in the context of IEEE Std. 278-1971, which requires that bypasses of a protective
function be removed automatically whenever permissive conditions are not met. In addition, as
these safety injection tank isolation valves fail to meet single failure criteria, removal of power
to the valves is required.

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

3/452and 3/453 ECCS SUBSYSTEMS

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

Each subsystem includes the piping, instruments, and controls to ensure the availability
of an OPERABLE flowpath capable of taking suction from the RWSP on a SIAS and
automatically transferring suction to the containment sump upon a recirculation actuation signal
(RAS). The flowpath for each subsystem must maintain its design ind2pendence to ensure that
no single failure can disable both ECCCS subsystems.
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BASES

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS (Continued)

An ECCS subsystem is inoperable if it is not capable of delivering the design flow to the
RCS. The individual components are inoperable if they are not capable of perforniing their
automatic design function, or if supporting systems are not available.

The LCO requires the OPERABILITY of a number of independent trains. Due to the
redundancy of trains and the diversity of trains, 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 these ACTIONS is to maintain a combination of OPERABLE equipment
such that 100% of the ECCS flow equivalent to a single OPERABLE subsystem remains
available.

100% of the ECCS flow equivalent to a single OPERABLE ECCS subsystem exists when
the equivalent of one HPSI train, one LPSI train, and a suction flow path as described in the
LCO are OPERABLE. The OPERABLE components may be in opposite subsystems. The
HPSI component of the 100% ECCS flow equivalent may be composed of any combination of
OPERABLE HPSI components such that flow is available to all four RCS loops. The LPSI
component of the 100% ECCS flow equivalent may be composed of any combi’ ation of
CPERABLE LPSI components such that flow is available to any two RCS loop. This allows
increased flexibility in plant operations when components in oppusite subsystems .. -
inoperable.

3.5.2, ACTION (a) addresses the specific condition where the only affected ECCS
subsystem is a single HPSI train. A HPSI train consists of a pump, and four injection flow paths,
including motor-operated valves operated by a common AC power source. The availability of at
least 100% of the ECCS flow equivalent to a single OPERABLE ECCS subsystem is implicit in
the use of ACTION (a).

If LCO 3.5.2 requirements are not met due to the condition described in ACTION (a),
then the inoperable HPSI train components must be returned to OPERABLE status within seven
(7) days of discovery. This seven (7) day Allowed Outage Time is based on the findings of
deterministic and probabilistic analysis, CE NPSD-1041, "CEOG Joint Applications Report for
High Pressure Safety Injection System Technical Specification Modifications " Seven (7) days is
a reasonable amount of time to perform many corrective and preventative maintenance items on
the affected HPSI train. CE NP-1041 concluded that the overall risk impact of the seven (7)
day Allowed Outage Time was =icher risk-beneficial or risk-neutral.
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3/4.5.2 AND 3/45.3 ECCS SUBSYSTEMS (Continued)

A Configuration Risk Management Program (CRMP) defined in Administrative Controls
section 6.16 is implemented in the event of entry into ACTION (a).

ACTION (b) addresses other scenarios where the availability of at least 100% of the
ECCS flow equivalent to a single OPERABLE ECCS subsystem exists but the full requirements
of LCO 3.5.2 are not met. If conditions of ACTION (b) were to exist, then inoperable
components must be restored within 72 hours of discovery. The 72 hour Allowed Outage Time
is based on an NRC reliability study ( NRC Memorandum to V. Stello, Jr., from R.L. Baer,
"F.acommended Interim Revisions to LCOs for ECCS Components," December 1, 1975 ) and is
a reasonable amount of time to effect many repairs.

ACTION (c) addresses the condition in which 100% ECCS flow is unavailable due to two
inoperable HPSI trains and requires restoration of at least one HPSI train to OPERABLE status
within one hour or the plant placed in HOT STANDBY in € hours and reduce pressurizer
pressure to less than 1750 psia and RCS average temperature to less than 500°F within the
following 6 hours.

In the event less than 100% of the ECCS flow equivalent to a single OPERABLE ~7.:°S
subsystem exists due to other conditions, LCO 3.0.3 is entered and the plant must be broug! ¢ to
a MODE (MODE 3 with pressurizer pressure less than 1750 psia and RCS average temperature
less than 500°F) in which the LCO does not apply.

When in MODE 3 and with RCS temperature greater thor. or equal to 500°F two
OPERABLE ECCS subsystems are required to ensure sufficient emergency core cooling
capability is available o prevent the core from becoming critical during an uncontrolied
cooldown (i.e., a steam line break) from greater than or equal to 500°F.

With the RCS temperature below 500°F and the RCS pressure below 1750 psia, one
OPERABLE ECCS subsyste:n is acceptable without single failure consideration on the basis of
the stable reactivity condition of the reactor and the limited core cooling reaiiirements.

For cases in LCO 3.5.3 where only inoperable HPSI train components result in all ECCS
subsystems being inoperable, CE NPSD-1041 demonstrates that “HOT SHUTDOWN with at
least one OPERABLE shutdown cooling train in operation” is an acceptable end state. (COLD
SHUTDOWN is also an acceptable end state for this condition.) Cr-c2quently, the Required
Action specifies a maximum completion time of 20 hours from the discovery that the LCO
requirements are not met to the time of entry to “HOT EHUTOOVWN with at least one
OPERABLE shutdown cooling train in operation.”
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3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS (Continued)

The trisodium phosphate dodecahydrate (TSP) stored in dissolving baskets located in
the containment basement is provided to minimize the possibility of corrosion cracking «f certain
metal components during operation of the ECCS following a LOCA. The TSP provides this
prutection by dissolving in the sump water and causing its final pH to be raised to greater than or
equal to 7.0. The requirement to dissolve a representative sample of TSP in a sample of water
borated to be representative of post-LOCA sump conditions provides assurance that the stored
TSP will dissolve in borated water at the postulated post-LOCA temperatures. A boron
concentration of 3011 ppm boron is postulated to be representative of the highest post-LOCA
sump boron concentration. Post LOCA sump pH will remain between 7.0 and 8.1 for the
maximum (3011 ppm) a " minimum (1504 ppm) boron concentrations calculated using the
maximum and minimum pc * _.OCA sump volumes and conservatively assumed maximum and
minimum source boron concentrations.

With the exception of systems in operation, the ECCS pumps are normally in a standby,
nonoperating mode. As such, flow path piping has the potential to develop voids and pockets of
entrained gases. Maintaining the piping from the ECCS pumps to the RCS full of water ensures
that the system will perform properly, injecting its full capacity into the RCS upon demand. This
will prevent water hammer, pump cavitation, and pumping noncondensible gas (e.g., air,
nitrogen, or hydrogen) into the reactor vessel following an SIAS or during SDC. The 31 day
frequency takes into consideration the gradual nature of gas accumulation in the ECCS piping
and the adeqacy of the procedural controls governing system operation.

The Surveiliance Requirements provided to ensure OPERABILITY of each component
ensure that at a minimum, th. assumptions used in the safety analyses are met and that
subsystem OPERABILITY is maintained. Surveillance Requirements for throttle valve position
stops and flow balance testing provide assurance that proper ECCS flows will be maintained in
the event of a LOCA. Maintenance of pruper flow resistance and 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 its 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 all injection points
equal to or above that assumed in the ECC8-LOCA analyses.

The reguirement to verify the minimum pump discharge pressure on recirculation flow
ensures that the pump perfc:mance curve has not degraded below that used to show that the
pump exceeds the design flow condition assumed in the safety analysis and is consistent with
the requirements of ASME Section XI.
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BASES

3/4.5.4 REFUELING WATER STORAGE POOL (RWSP)

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

The contained water volume limit includes an aliowarce for water not usable because of
pool disch,rge line location or other physical characteristics.

The lower limit on contained water volume, the specific boron concentration and the
physical size (approximately 600,000 gallons) of the RWSP also ensure a pH value of between
7.0 and 11.0 for the solution recirculated within containment after a LOCA. This pH band
minimizes the evolution of indine and minimizes the effect of chloride and caustic stress
corrosion on mechanica: sys.ems and components.

The maximum limit on the RWSP temperature ensures that the assumptions used in the
containment pressure analysis under design base accident conditions remain valid and avoids
the possibility of containment overpressure. The minimum limit on the RWSP temperature is
required to prevent freezing and/or boron precipitation in the RWSP.
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ARMINISTRATIVE CONTROLS
CONTAINMENT LEAKAGE RATE TESTING PROGRAM (Continued)

Leakage rate acceptance criteria are:

a. Overall containment leakage rate acceptance criteria is < 1.0 L, During the first
unit startup following each test performed in accordance with this program, the
overali containment leakage rate acceptance criteria are < 0.60 L, for the Type B
and Type C tests and < 0.75 L, for Type A tests.

b. Air lock acceptance criteria are:
1. Overall air lock leakage rate is < 0.05 L, when tested at > P,.
2. ankage rate for each door seal is < 0.005 |, when pressurized to> 10
psig.
e Secondary containment bypass leakage rate acceptance criteria is < 0.06 e

when tested at > P,.

d Containment purge valves with resilient seals acceptance criteria is < 0.06 L,
when tested at > P,

The provisions of Specification 4.0.2 do not apply to the test frequencies specified in the
Containment Leakage Rate Testing Program.

The rvisions of Specification 4.0.3 are applicable to the Containment Leakage Rate Testing
Program.

6.16 CONFIGURATION RISK MANAGEMENT PROGRAM (CRMP)

The Configuration Risk Management Program (CRMP) provides a proceduralized risk-informed
assessment to manage th: risk associated with equipment inoperability. The program applies to
Technical Specification structures, systems, or components for which a risk-informed Allowed
Outage Time has been granted. The program shall include the following elements:

a. Provisions for the control and implementation of a Level 1 at power internal
events PRA-informed methodology. The assessment shall be capable of
evaluating the applicable plant configuration.

b. Provisions for performing an assessment prior to entering the LCO Condition for
preplanned activities.
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c. Provisions for performing an assessment after entering the LCO Condition for

unplanned entry into the LCO Condition.

d Provisions for assessing the need for additional actions after the discovery of
additionai equipment out of service conditions while in the LCO Condition.

e Provisions for considering other applicable risk significant contributors such as
Level 2 issues, and axternal events, qualitatively or quantitatively.
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