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S RVEIL ANCE RE UIREH NTS Continued

A visual inspection of the containment sump and verifying that
the subsystem suction inlets are not restricted by debris and
that the sump components (trash racks, screens, etc.} show no
evidence of structural distress or corrosion.

2.

3.

e. At

2.

3.

4.

Verifying that a minimum total of cubic feet of solid
granular anhydrous trisodium phosphate (TSP) is contained within
the TSP storage baskets.

Verifying that when a representative sample of 0.055 2 0.001 lb
of TSP from a TSP storage basket is submerged, without
agitation, in 1.0 2 0.05 gallons of 77 2 9 'F borated water
from the RWT, the pH of the mixed solution is raised to greater
than or equal to 7 within 4 hours..

least once per 18 months, during shutdown, by:

Verifying that each automatic valve in the flow path actuates
to its correct position on (SIAS and RAS) test signal(s).

Verifying that each of the following pumps start automatically
upon receipt of a safety injection actuation test signal:

a. High pressure safety injection pump.

b. Low pressure safety injection pump.

Verifying that on a recirculation actuation test signal, the
containment sump isolation valves open, the HPSI, LPSI and
CS pump minimum bypass recirculation flow line isolation valves
and combined'SI mini-flow valve close, and the LPSI pumps stop.

Conducting an inspection of all ECCS piping outside of
containment, which is in contact with recirculation sump
inventory during LOCA conditions, and verifying that the total
measured leakage from piping and components is less than I gpm
when pressurized to at least 40 psig.
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f. By verifying that each of -the following pumps develops the indicated
differential pressure at or greater than their respective minimum
allowable recirculation flow when tested pursuant to Specification
4.0.5:

High pressure safety injection pump greater than or equal to
1761 psid.

Amendment No. K,107

'.

Low pressure safety injection pump greater than or equal to
165 psid.
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to 1361 cubic feet and a maximum of 75X narrow range corresponding to 1927
cubic feet of borated water per tank, when three safety injection tanks are
operable and a minimum of 36X wide range corresponding to 908 cubic feet and a
maximum of 75X narrow range corresponding to 1927 cubic feet per tank, when
four safety injection tanks are operable at a minimum pressure of 235 psig and
a maximum pressure of 625 psig. To allow for instrument inaccuracy, 60X wide
range instrument corresponding to 1415 cubic feet, and 72X narrow range
instrument corresponding to 1914 cubic feet, when three safety injection tanks
are operable, and 39X wide range instrument corresponding to 962 cubic feet,
and 72X narrow range instrument corresponding to 1914 cubic feet, when four
SITs are operable, are specified in the Technical Specifications. To allow for
instrument inaccuracy 254 psig is specified in the Technical Specifications.

The instrumentation vs. volume correlation for the. SITs is as-follows:
~Vl me ~R ~ ld R

962 ft <OX 39X
1415 ft <OX 60X
1802 ft 28X 78X
1914 ft 72X 83X

3 4.5. nd 3 4.5.3 ECCS SUBSYST HS

The OPERABILITY of two separate and independent ECCS subsystems with the
indicated RCS pressure greater than or equal to 1837 psia, or with the
indicated RCS cold leg temperature greater than or equal to 485 degrees F
ensures that sufficient emergency core cooling capability will be available in
the event of a LOCA assuming the loss of one subsystem through any singlefailure consideration. These indicated values include allowances for
uncertainties. ,Either subsystem operating in conjunction with the safety
injection tanks is'apable of supplying sufficient core cooling to limit the
peak cladding temperatures within acceptable limits for all postulated break
sizes ranging from the double-ended break of the largest RCS cold leg pipe
downward. In addition, each ECCS subsystem provides long-term core cooling
capability in the recirculation mode during the accident recovery period.

The Node 3 safety analysis credits one HPSI pump to provide negative
reactivity insertion to protect the core and RCS following a steam line break
when RCS cold leg temperature is 485 degrees F or greater. Requiring two
operable ECCS subsystems in the situation will ensure one HPSI pump is
available assuming single failure of the other HPSI pump.

Mith the RCS cold leg temperature below 485 degrees F, 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.

The anhydrous trisodium phosphate (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 greater than or equal to 7.0.

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. Surveillance require-
ments for throttle valve position stops and flow balance testing provide
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ECCS SUBSYSTEMS (Continued)

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 proper flow split between injection points in
accordance with the assumptions used in the ECCS-LOCA analyses, and (3) pro-
vide an acceptable level of total ECCS flow to all injection points equal to
or above that assumed in the ECCS-LOCA analyses. In specification 4.5.2.h,
the specified flows include instrumentation uncertaintie The requirement to
dissolve a representative sample of TSP in a sample of R ater provides
assurance that the stored TSP will dissolve in borated water the postulated
post-LOCA temperatures. k raked-
The term "minimum bypass recirculation flow," as used in Specification 4.5.2e.3.
and 4.5.2f., refers to that flow directed back to the RMT from the ECCS pumps
for pump protection. Testing of the ECCS pumps under the condition of minimum
bypass recirculation flow in Specification 4. 5. 2f. verifies that the perfor-
mance of the ECCS pumps supports the safety analysis minimum RCS pressure
assumption at zero delivery to the RCS.

3/4.5.4 REFUELING MATER TANK

The OPERABILITY of the refueling water tank (RMT) 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 limits on RMT minimum volume and
boron concentration ensure that (1) sufficient water plus 10K margin is avail-
able to permit 20 minutes of engineered safety features pump operation, and
(2) the reactor will remain subcritical in the cold condition following mixing
of the RMT and the RCS water volumes with all control rods inserted except for
the most reactive control assembly. These assumptions are consistent with the
LOCA analyses.

The following test conditions, which apply during flow balance tests, ensure
that the ECCS subsystems are adequately .tested.

l.
2.
3.

The pressurizer pressure is at atmospheric pressure.
The miniflow bypass recirculation lines are aligned for injection.
For LPSI system, (add/subtract) 6. 4 gpm (to/from) the 4800 gpm
requirement for every foot by which the difference of RMT water
level above the RMT RAS setpoint level (exceeds/is less than) the
difference of RCS water level above the cold leg center line.
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SURVEILLANCE RE UIR MENTS Continued

A visual inspection of the containment sump and verifying that
the subsystem suction inlets are not restricted by debris and
that the sump components (trash racks, screens, etc.) show no
evidence of structural distress or corrosion.

Verifying that a minimum total of cubic feet of solid
granular anhydrous trisodium phosphate (TSP) is contained within
the TSP storage baskets.

3.

e. At

2.

3.

4,

Verifying that when a representative sample of 0.055 2 0.001 lb
of TSP from a TSP storage basket is submerged, without
agitation, in 1.0 2 0.05 gallons of 77 2 9 F borated water from
the RAT, the pH of the mixed solution is raised to greater than
or equal to 7 within 4 hours.

least once per 18 months, during shutdown, by:

Verifying that each automatic valve in the flow path actuates
to its correct position on (SIAS and RAS) test signal(s).

Verifying that each of the following pumps start, automatically
upon receipt of a safety injection actuation test signal:

a. High pressure safety injection pump.

b. Low pressure safety injection pump.

Verifying that on a recirculation actuation test signal, the
containment sump isolation valves open, the HPSI, LPSI and
CS pump minimum bypass recirculation flow line isolation valves
and combined SI mini-flow valve close, and the LPSI pumps stop.

Conducting an inspection of all ECCS piping outside of contain-
s ment, which is in contact with recirculation sump inventory
during LOCA conditions, and verifying that the total measured
leakage from piping and components is less than 1 gpm when
pressurized to at least 40 psig.

.+lace

&sev% A

f. By verifying that each of the following pumps develops the indicated
differential pressure at or greater than their respective minimum
allowable recirculation flow when tested pursuant to Specification
4.0.5:

High pressure. safety injection pump greater than or equal to
1761 psid.

2. Low pressure safety injection pump greater than or equal to
165 psid.
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the Technical Specifications require a minimum of 57X wide range corresponding
to 1361 cubic feet and a maximum of 75X narrow range corresponding to 1927
cubic feet of borated water per tank, when three safety injection tanks are
operable and a minimum of 36X wide range corresponding to 908 cubic feet and a
maximum of 75X narrow range corresponding to 1927 cubic feet per tank, when
four safety injection tanks are operable at a minimum pressure of 235 psig and
a maximum pressure of 625 psig. To allow for instrument inaccuracy, 60X wide
range instrument corresponding to 1415 cubic feet, and 72X narrow range
instrument corresponding to 1914 cubic feet, when three safety injection tanks
are operable, and 39X wide range instrument corresponding to 962 cubic feet,
and 72X narrow range instrument corresponding to 1914 cubic feet, when four
SITs are'operable, are specified in the Technical Specifications. To allow for
instrument inaccuracy 254 psig is specified in the Technical Specifications.

The instrumentation vs. volume correlation for the SITs is as follows:
~lume d il di

962 ft <OX 39X
1415 ft <OX 60X
1802 ft 28X 78X
1914 ft 72X 83X

4.5. nd 4.5.3 ECCS SUBSYST MS

The OPERABILITY of two separate and independent ECCS subsystems with the
indicated RCS pressure greater than or equal to 1837 psia, or with the
indicated RCS cold leg temperature greater than or equal to 485 degrees F

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. These indicated values include allowances for
uncertainties. Either subsystem operatihg in conjunction with the safety
injection tanks is capable of supplying sufficient core cooling to limit the
peak cladding temperatures within acceptable limits for all postulated break
sizes ranging from, the double-ended break of the largest RCS cold leg pipe
downward. In addition, each ECCS subsystem provides long-term core cooling
capability in the recirculation mode during the accident recovery period.

The Node 3 safety analysis credits one HPSI pump to provide negative
reactivity insertion to protect the core and RCS following a steam line break

.when RCS cold leg temperature is 485 degrees F or greater. Requiring two
operable ECCS subsystems in the situation will ensure one HPSI pump is
available assuming single failure of the other HPSI pump.

Mith the RCS cold leg temperature below 485 degrees F, 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.

The anhydrous trisodium phosphate (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 greater than or equal to 7.0.

I
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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.. Surveillance require-
ments 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 proper flow resistance and pressure drop in the piping system
to each injection point is necessary to: (I) 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 ECCS-LOCA analyses. In specification 4.5.2.h,
the specified flows include instrumentation uncertainties. The requirement to
dissolve a representative sample of TSP in a sample of water provides
assurance that the stored TSP will dissolve in borated wa er he postulated
post-LOCA temperatures. borate cL

The term "minimum bypass recirculation flow;" as used in Specification
4.5.2e,3. and 4.5.2f., refers to that flow directed back to the RWT from the
ECCS pumps for pump protection. Testing of the ECCS pumps under the condition
of minimum bypass recirculation flow in Specification 4.5.2f. verifies that the
performance of the ECCS pumps supports the safety analysis minimum RCS pressure
assumption at zero delivery to the RCS.

3 4.5.4 R N WAT R TANK

The OPERABILITY of the refueling water tank (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 limits on RWT minimum volume and
boron concentration ensure that (I) sufficient water plus 10K margin is avail-
able to permit 20 minutes of engineered safety features pump operation, and
(2) the reactor will remain subcritical in the cold condition following mixing
of the RHT and the RCS water volumes with all control rods inserted except for
the most reactive control assembly. These assumptions are consistent with the
LOCA analyses.

*The following test conditions, which apply during flow balance tests, ensure
that the ECCS subsystems are adequately tested.

l.
2.
3.

The pressurizer pressure is at atmospheric pressure.
The miniflow bypass recirculation lines are aligned for injection.
For LPSI system, (add/subtract) 6.4 gpm (to/from) the 4800 gpm
requirement for every foot by which the difference, of RWT water
level above the RWT RAS setpoint level (exceeds/is less than) the
difference of RCS water level above the cold leg centerline.

PALO VERDE - UNIT 2 8 3/4 5-3 Amendment No. 29,a"„-
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SURV I ANC R U REMENTS Continued

1. A visual inspection of the containment sump and verifying that
the subsystem suction inlets are not restricted by debris and
that the sump components (trash racks, screens, etc.) show no
evidence of structural distress or corrosion. SZ+

e.

2.

3.

At

2.

3.

4.

Verifying that a minimum total of cubic feet of solid
granular anhydrous trisodium phosphate (TSP) is contained
within the TSP storage baskets.

Verifying that when a representative sample of 0.055 2 0.001 lb
of TSP from a TSP storage basket is submerged, without
agitation, in 1.0 f 0.05 gallons of 77 2 9 'F borated water
from the RMT, the pH of the mixed solution is raised to greater
than or equal to 7 within 4 hours.

least once per 18 months, during shutdown, by:

Verifying that each automatic valve in the flow path actuates
to its correct position on (SIAS and RAS) test signal(s).

4

Verifying that each of the following pumps start automatically
upon receipt of a safety injection actuation test signal:

a. High pressure sa'fety injection pump.

b. Low pressure safety injection pump.

Verifying that on a recirculation actuation test signal, the
containment sump isolation valves open, the HPSI, LPSI and
CS pump minimum bypass recirculation flow line isolation valves
and combined SI mini-flow valve close, and the LPSI pumps stop.

Conducting an inspection of all ECCS piping outside of contain-
ment, which is in contact with recirculation sump inventory
during LOCA conditions, and verifying that the total measured
leakage from piping and components is less than 1 gpm when
pressurized to at least 40 psig.

Reply
wkly»~k A,

By verifying that each of the following pumps develops the indicated
differential pressure at or greater than their respective minimum
allowable recirculation flow when tested pursuant to Specification
4.0.5:

1. High pressure safety injection pump greater than or equal to
1761 psid.'. Low pressure safety injection pump greater than or equal to
165 psid.

PALO VERDE — UNIT 3 3/4 5-5 Amendment No.79
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to 1361 cubic feet and a maximum of 75X narrow range corresponding to 1927
cubic feet of borated water per tank, when three safety injection tanks are
operable and a minimum of 36X wide range corresponding to 908 cubic feet and a
maximum of 75X narrow range corresponding to 1927 cubic feet per tank, when
four safety injection tanks are operable at a minimum pressure of 235 psig and
a maximum pressure of 625 psig. To allow for instrument inaccuracy, 60X wide
range instrument corresponding to 1415 cubic feet, and 72X narrow range
instrument corresponding to 1914 cubic feet, when three safety injection tanks
are operable, and 39X wide range instrument corresponding to 962 cubic feet,
and 72X narrow range instrument corresponding to 1914 cubic feet, when four
SITs are operable, are specified in the Technical Specifications. To allow for
instrument inaccuracy 254 psig is specified in the Technical Specifications.

The instrumentation vs. volume correlation for the SITs is as follows:
~lyme II ~id R

962 ft <OX 39X
1415 ft <OX 60X
1802 ft . 28X 78X
1914 ft 72X 83X

3 4.5.2 and 3 4.5.3 ECCS SUBSYST HS

The OPERABILITY of two separate and independent ECCS subsystems with the
indicated RCS pressure greater than or equal to 1837 psia, or with the
indicated RCS cold leg temperature greater than or, equal to 485 degrees F
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. These indicated values include allowances for
uncertainties. Either subsystem operating in conjunction with the safety
injection tanks is capable of supplying sufficient core cooling to limit the
peak cladding temperatures within acceptable limits for all postulated break
sizes ranging from the double-ended break of the largest RCS cold leg pipe
downward. In addition, each ECCS subsystem provides long-term core cooling
capability in the recirculation mode during the accident recovery period.

The Hode 3 safety analysis credits one HPSI pump to provide negative
reactivity insertion to protect the core and RCS following a steam line break
when RCS cold leg temperature is 485 degrees F or greater. Requiring two
operable ECCS subsystems in the situation will ensure one HPSI pump is
available assuming single failure of the other HPSI pump.

With the RCS cold leg temperature below 485 degrees F, 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.

The anhydrous trisodium phosphate (TSP) stored in dissolving baskets >t'bu
ilocated in the containment basement is provided to minimize the possibility of

corrosion crack'ing 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 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. Surveillance require-
ments for throttle valve position stops and flow balance testing provide

PALO VERDE — UNIT 3 B 3/4 5-2 Amendment No. 78,79



J



EMERGENCY CORE COOLING SYSTEMS

BASES

ECCS SUBSYSTEMS (Continued)

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 proper flow split between injection points in
accordance with the assumptions used in the ECCS-LOCA analyses, and (3) pro-
vide an acceptable level of-total ECCS flow to all injection points equal to
or above that assumed in the ECCS-LOCA analyses. In specification 4.5.2.h,
the specified flows include instrumentation uncertainti The requirement to
dissolve a rep~esentative sample of TSP in a sample o water provides
assurance that the stored TSP will dissolve in borated water the postulated
post-lOCA temperatures. bo~Tcp
The term "minimum bypass recirculation flow," as used in Specification 4.5.2e.3
and 4.5.2f., refers to that flow directed back to the RMT from the ECCS pumps
for pump protection. Testing of the ECCS pumps under the condition of minimum
bypass recirculation flow in Specification 4.5.2f. verifies that the perfor-
mance of the ECCS pumps supports the safety analysis minimum RCS pressure
assumption at zero delivery to the RCS.

3/4.5.4 REFUELING MATER TANK

The OPERABILITY of the refueling water tank (RMT) 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 limits on RMT minimum volume and
boron concentration ensure that (1) sufficient water plus 10K margin is avail-
able to permit 20 minutes of engineered safety features pump operation, and
(2) the reactor will remain subcritical in the cold condition following mixing
of the RMT and the RCS water volumes with all control rods inserted except for
the most reactive control assembly. These assumptions are consistent with the
LOCA analyses.

"The following test conditions, which apply during flow balance tests, ensure
that the ECCS subsystems are adequately tested.

1.
2.
3.

The pressurizer pressure is at atmospheric pressure.
The miniflow bypass recirculation lines are aligned for injection.
For LPSI system, (add/subtract) 6.4 gpm (to/from) the 4800 gpm
requirement for every foot by which the difference of RMT water
level above the RMT RAS setpoint level (exceeds/is less than) the
difference of RCS water level above the cold leg centerline.
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