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FOR I N FOR MATRON ONLY
n

TABLE 2. 2-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT L'MITS

TABLE NOTATIONS

(1) Trip. may be manually bypassed above 10-4X of RATED THERMAL POWER; bypass
shall be automatically removed when THERMAL POMER is less than or equal
to 10-~X of RATED THERMAL POMER.

~ (2),

gag~
gJL

(3)

In MODES 3-4, value may be decreased manually, to a minimum of 100 psia,
as pressurizer pressure is reduced, provided the margin between the pres-
surizer pressure and this value is maintained at less than or equal to
400 psi; the setpoint shall be increased automatically as pressurizer
pressure is ins creased until the trip setpoint is reached. Trip may be
manually bypassed below 400 psia; bypass shall. be automatically removed
whenever pressurizer pressure is greater than or equal to 500 psi

In NDOES 3-4, value may be decreased manually as steam generator pressure
is reduced, provided the margin between the steam generator pressure and
this value is maintained at less than or equal to 200 psi; the setpoint
shall be increased automatically as steam generator pressure is increased
until the trip setpoint is reached.

(4) X of the distance between steam generator upper and lower .level wide
range instrument nozzles.

(5) As stored within the Core Protection Calculator (CPC). Calculation of
the trip setpoint includes measurement, calculational and processor uncer-
tainties. Trip may be manually bypassed: below 10-4X of RATED THERMAL
POWER; bypass shall be automatical,ly removed'hen THERMAL POMER is greater
than or equal to 10-~X of RATED THERMAL POMER.

PALO VERDE " UNIT 1 2-5 AMENDMENT NO. 24
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TABLE2:2-1,
Insert

(2) In MODES 3-4, the value may be decreased manually, to a minimum of 100 psia, as

pressurizer pressure is reduced, provided:

(a) the margin between the pressurizer pressure and.this value is maintained at less than or
equal to 400 psi; and

(b) when the RCS cold leg temperature is greater than or equal to 485 degrees F, this
value. is maintained at least 140 psi.greater than the saturation pressure corresponding to
the RCS cold leg temperature.

The setpoint shall be increased automatically as pressurizer pressure,is'increased until the trip
setpoint is reached. Trip may be manually bypassed below 400;psia; bypass shall be automatically
removed whenever pressurizer pressure'is,greater than or equal to 500 psia.
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FOR lNFORMATIONONLY

SAFETY LIMITS 'AND LIMITING SAFETY SYSTEMS SETTINGS

BASES

Pressurizer Pressure - Low (Continued)

removal by the secondary system. During normal operation, this trip's set-
point may be manually decreased, to a minimum value of 100 psia, as
pressurizer. pressure is reduced during plant shutdowns, provided the margin
between the pressurizer pressure and this trip's setpoint is maintained at
less than or equal to 400 psi; this setpoint increases automaticall PIG(
pressurizer pressure increases until the trip setpoint is reached. The lnq~r4
operator may manually bypass this trip when pressurizer pressure is below

.. 400 psia.. This bypass 15 automatically removed when the pressurizer pressure
increases to 500 psia.

Containment Pressure - Hi h

The Containment Pressure - High trip provides assurance, that a reactor
trip is initiated in the event of containment building pressurization due to a

pipe break inside the containment building. The setpoinx, for this trip is
identical t'o the safety injection setpoint.

Steam Generator Pressure - Low

The Steam Generator Pressure - Low trip provides protection in the event
of an increase in heat removal by the secondary system and subsequent cooldown
of the reactor coolant. The setpoint is sufficiently below the full load
operating point so as not to interfere with normal operation, but still high
enough to provide the required protection in the event of excessively high
steam flow. This trip's setpoint may be manually decreased as steam generator
pressure is reduced during plant shutdowns, provided the margin between the
steam generator pressure and this trip's setpoint is maintained at less than
or equal to 200 psi; this setpoint increases automatically as steam generator
pressure increases until the normal pressure trip setpoint is reached.

Steam Generator Level - Low

. The Steam Generator Level - Low trip provides protection against a loss
of feedwater flow incident and assures that the design pressure of the Reactor
Coo1ant System wil.l not be exceeded due to a decrease in heat removal by the
secondary system. This specified setpoint provides, allowance that there will
be sufficient water inventory in the steam generator at the time of the trip
to provide a margin of at least 10 minutes before auxil'iary feedwater is
required to prevent degraded core cooling.

Local Power Densit - Hi h

The Loca Power Density - High trip is provided to prevent the linear
heat rate (kWlft) in the limiting fuel rod in the core from exceeding the fuel
design limit in the event of any design bases anticipated operational occur-
rence. The local power density is calculated. in the reactor protective system
utilizing the following information:

PALO VERDE " UNIT 1 B 2-4
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BASES 2.2.1, Reactor Trip Setpoints, Pressurizer Pressure - Low
Insert

The setpoint must also be maintained at least 140 psi greater than the saturation pressure
corresponding to the RCS cold leg temperature whenever the RCS cold leg temperature is equal
to or, greater than 485'degrees F. This willensure-safety injection actuation prior to reactor vessel

upper head void formation in event ofRCS depressurization caused by a steam line break. These
are indicated values, that include allowances for uncertainty.

8 a-4 Clnse 4)
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EACTIVITY CONTROL SYSTEMS

3 4.1 REACTIVITY CONTROL SYSTEMS

3 4.1.1 BORATION CONTROL

S UTDOWN MARGIN — REACTOR TRIP BREAK RS OPEN**

LIMITING CONDITION FOR OPERATION
-f4+ ape.c'(4e.d

N.l.l.l A NIIOIOOIIN MARGIN I ll O I t tt I I t~A <oR~ Lo PCI2A~(ivy Li&lws Iz.6+oR.T'.

YLPPLI ANYLIIY: Nppit I, I, I N ~ ltl tt t t lp O N p

~CTI ON: ~~~ ~pe«Q~g « ~ 50IZC Of'CNR<lhJQ 4(Ail7'5 Q6 pdg7

With the SHUTDOWN MARGIN less than immediately initiate and
continue boration at greater than or equa o 26 gpm to reactor coolant system
of a solution containing greater than or equal to 4000 ppm boron or equivalent
until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE RE UIREMENTS

4.1. e SHUTDOWN MARGIN shall be determined to be greater than or equal
to at least once per 24 hours b consi ration of at least the
fOllOW>ng faCtOrS: qk~q ~~~c,g,~g i„~~ gage Oping.gv.rye, uzi~~ p<pdgg

l.
2.
3.
4.
5.
6.

Reactor Coolant System boron concentration,
CEA position,
Reactor Coolant System average temperature,
Fuel burnup based on gross thermal energy generation,
Xenon concentration, and
Samarium concentration.

4. 1. 1. 1.2 The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within t 1.0X delta k/k at least once per
31 Effective Full: Power Days (EFPD). This comparison shall consider at least
those factors stated in Specification 4. 1.1.1. 1, above. The predicted
reactivity values shall be adjusted (normalized) to correspond to the actual
core conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel
loading.

4. 1. 1. 1.3 With the reactor trip breakers open** and any CEA(s) fully or
partially withdrawn, the SHUTDOWN MARGIN shal.l be verified within one hour
after detection of the withdrawn CEA(s) and at least once per 12 hours
thereafter while the CEA(s) are withdrawn.

* See Special Test Exception 3. 10.9.
**The CEA drive system not capable of< CEA withdrawal.

PALO VERDE — UNIT 1 3/4 1-1 Amendment No. 23, 98
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TAB E 3.3-3 Continued(AS L

gpgiC.kek |ON<<<%
~TAB I NOTATIONS

(a) In MODES 3-4, the value may be decreased manually, to a minimum of 100

psia, as pressurizer pressure is reduced, provided the margin between the
pressurizer pressure and this value is maintained at less than or equal
to 400 psi; the setpoint shall be increased automatically as pressurizer
pressure is increased until the trip setpoint is reached. Trip may be
manually bypassed below 400 psia; bypass shall be automatically removed
whenever pressurizer pressure is greater than or equal to 500 psia.

(b) I'n MODES 3-4, the value may be decreased manually as steam generator
pressure is reduced, provided the margin between the steam generator
pressure and this value is maintained at less than or equal to 200 psi;.
the setpoint shall be increased automatically as steam generator pressure
is increased until the trip setpoint is reached.

(c) Four channels provided, arranged. in a selective two-out-of-four
configuration (i.e., one-out-of-two taken twice).

(d) The proper two-out-of-four combination.

(e) Input to channels.

The provisions of Specification 3.0.4 are not applicable.

ACTION STATEMENTS

ACTION 12-

ACTION 13—

With the number of OPERABLE channels one less than the Total
Number of Channels, restore the inoperable channel to OPERABLE
status within 48 hours or be in at least HOT STANDBY within the
next 6 hours and in COLD SHUTDOWN within the following 30 hours.

With the number of channels OPERABLE one less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may continue
provided the inoperable channel is placed in the bypassed or
tripped condition within I hour. If the inoperable channel is
bypassed, the desirability of maintaining this channel in the
bypassed condition shall be reviewed in accordance with
Specification 6.5. 1;6.g. The channel shall be returned to
OPERABLE status no later than during the next COLD SHUTDOWN.

With a channel process measurement circuit .that affects multiple
Vunctional units inoperable or in test, bypass or trip all
associated functional units as listed below.

Process Measurement Circuit

1. Steam Generator Pressure — Steam Generator Pressure - Low
Low Steam Generator Level I-Low (ESF)

Steam Generator Level 2-Low (ESF)

2. Steam Generator Level
(Wide Range)

Steam Generator Level — Low (RPS)
Steam Generator Level I-Low (ESF)
Steam Generator Level 2-Low (ESF)

PALO VERDE — UNIT I 3/4 3-23 Amendment No. 87-,96
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TABLE3.3-3
Insert

(a) In MODES 3-4, the value may be decreased manually, to a minimum of 100 psia, as

pressurizer pressure is reduced, provided:

(i) the margin between the pressurizer pressure and this, value is maintained at less than or
equal to 400 psi; and

(ii) when the RCS cold leg temperature is greater than or equal:to 485 degrees F, this
value is maintained at least 140 psi greater than the saturation pressure corresponding to
the RCS cold leg temperature.

The setpoint shall be increased automatically as pressurizer pressure is increased until the trip
setpoint is reached. Trip may be manually bypassed, below 400 psia; bypass shall be automatically
removed whenever pressurizer pressure is greater than or equal to 500'psia.



0

0

4~



FOR INFORMATIONONLY

TABLE 3.3-4 (Cont>nued)

T LE NOTATIONS

(1) In MODES 3-6, value may be decreased manually, to a minimum of'00 psia,
as pressurizer pressure is reduced, provided the margin between the pres-
surizer pressure an'd'his value is maintained at less than or equal to
400 psi; the setpoint shall be increased automatically as pressurizer
.pressure .is increased until the trip setpoint is reached. Trip may be
manually bypassed below 400 psia; bypass shall be automatically .removed
whenever pressu 'zer ressure is greater than or e ual to 500 psia.

(2) I of the distance between steam generator upper and lower level narrow
range instrument nozzles.

(3) In NODES 3-6, value may be decreased manually as steam generator pressure
is reduced, provided the margin between the steam generator pressure nd
this value is maintained at less than .or equal to 200 psi; the'setpoint
shall be increased automatically as, steam generator pressure is increased
until the trip setpoint is reached.

(4) X of the distance between steam generator upper .and lower level wide
range instrument nozzles.

PALO VERDE - UNIT 1 3/4 3-27
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TABLE3.3-4
Insert

(1) In-MODES 3-4, the value may be decreased manually, to a'minimum of 100 psia, as

pressurizer pressure is reduced,.provided:

(a) the margin between the pressurizer pressure and this.value is maintained at less:than or
equal to 400 psi; and

(b) when the RCS cold leg temperature is greater than or equal to 485 degrees F, this
value. is maintained at least 140 psi greater than the saturation pressure. corresponding to
the RCS cold leg temperature.

The setpoint shall be increased automatically as. pressurizer pressure is increased until the trip
setpoint is reached. Trip may be manually bypassed below 400 psia; bypass shall be automatically
removed whenever pressurizer pressure is greater than or equal to 500 psia.
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FOR INFORMATIONONL~

EMERGENCY CORE COOLING SYSTEMS
PEP RT'/k) G

3/4.5.2 ECCS SUBSYSTEMS-
co

LIMITING CONDITION 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.

C.

One OPERABLE" low-pressure safety injection pump, and

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

APPLICABILITY: MODES 1, 2, and 3".-

ACTION:

an

b.

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.

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 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 injection nozzle shall be provided in this Special
Report whenever its value exceeds 0.70.

*With pressurizer pressure greater than or equai to 1837 psiaJ or I'ZCS ankle l<g

+++)QW gt 'hfl lAL p~sa+<tr ~pt ~y ~g ~( + + f g Jgsg~~~g
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FOR INFORMATIONONLY

EMERGENCY CORE COOLING SYSTEMS
g fk<wDb~ h3

3/4. 5. 3 ECCS SUBSYSTEMS —
.

c

LIMITING CONDITION FOR OPERATION

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

a. An 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 containment sump on a recirculation
actuation signal.

APPLICABILITY: MODES 3" AND 4.

ACTION:

aO Mith no ECCS subsystem OPERABLE, restore at least one ECCS subsystem
to OPERABLE status within 1 hour or be in COLD SHUTDOMN within the
next 20 hours.

In the event the ECCS is actuated and injects water into the Reactor
Coolant. System, a Special Report shall be prepared and

submittec'o

the Commission pursuant to Specification 6.9.2 within 90 days
describing 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.

SURVEILLANCE RE UIREMENTS

4.5.3 The ECCS subsystem shall be demonstrated OPERABLE per the applicable
surveillance requirements of Specification 4.5.2.

With pressurizer pressure less than 1837 psiaQ o nA P-~~

+CIVlPaV'4A 44~ tC.55 +km n Q.$ g gm~~<g
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INSTRUMENTATION

FOR lNFORMATlONONLY

BASES

Response time may be demonstrated by any series of sequential, overlapping,
or total channel .test measurements provided that such tests demonstrate the
total channel response time as defined. Sensor response time verification may
be demonstrated by either (1) in place, onsite, or offsite test measurements or
(2) utilizing replacement sensors with certified'esponse times.

3/4. 3. 3 MONITORING INSTRUMEHTATION
eked (~Se.&

Ae vd parayr'a p g
3/4. 3. 3. 1 RADIATIOH MONITORING INSTRUMENTATION

The OPERABILITY of the radiation monitoring channels ensures that:
(1) the radiation levels are continually measured in the areas served by the
individual channels and (2) the alarm or automatic action is initiated when
the radiation level trip setpoint is exceeded.

3/4.3.3.2 IHCORE DETECTORS

The OPERABILITY of the incore detectors with the specified minimum comple-
ment of equipment ensures that the measurements obtained from use of this system
accurately represent the spatial neutron flux distribution of the reactor core.

3/4. 3. 3. 3 SEISMIC INSTRUMENTATION

The OPERABILITY of the seismic instrumentation ensures that sufficient
capability is available to promptly determine the magnitude of a seismic event
and evaluate the response of those features important to safety. This capabil-
ity is required to permit comparison of the measured response to that used in
the design basis for the facility to determine if plant shutdown is required
pursuant to Appendix A of 10 CFR Part 100. The instrumentation is consistent
with the recommendations of Regulatory Guide l. 12, "Instrumentation for Earth-
quakes," April 1974 as identified in the 'PYNGS FSAR. The seismic instrumenta-
tion for the site is located in Table 3.3-7.

3/4. 3. 3. 4 METEOROLOGICAL INSTRUMENTATION

The OPERABILITY of the meteorological instrumentation ensures that suffi-
cient meteorological data are available for estimating potential radiation
doses to the public as a result of routine or accidental release of radioactive
materials to the. atmosphere. This capability is required to evaluate the need
for initiating protective measures to protect the health and safety of the
public and is consistent with the recommendations of Regulatory Guide 1.23
"Onsite Meteorological Programs," February 1972. Wind speeds less than 0.6 MPH
cannot be measured by the meteorological i'nstrumentation.

3/4.3.3.5 REMOTE SHUTDOWN SYSTEM

The OPERABILITY of the remote shutdown system ensures that sufficient
capability is available to permit safe shutdown and maintenance of HOT STANDBY
of the facility from locations outside of the control room. This capability
is required in the event control room habitability is lost and is consistent
with General Design Criterion '9 of 10 CFR Part 50.

PALO VERDE - UNIT 1 B 3/4 3-3 AMENDMENT HO. 27





BASES, 3/4.3.1 and 3/4;3;2,
Reactor Protective and Engineered Safety Features Actuation System Instrumentation

Insert

During normal operation, the low pressurizer pressure trip setpoint may be manually. decreased, to
a minimum value of 100 psia, as pressurizer pressure is reduced during plant shutdowns, provided
the margin between the pressurizer pressure and this trip's setpoint is, maintained at less than or
equal to 400 psi; this'setpoint increases automatically as pressurizer pressure increases, until the
trip setpoint;is reached. This setpoint must also be maintained. at least 140;psi greater than the
saturation pressure corresponding to the RCS cold leg temperature whenever the RCS cold leg
temperature is equal to or greater than 485 degrees F. This willensure safety injection actuation
prior to reactor vessel upper head void formation in event ofRCS depressurization caused by a

steam line break. These are indicated values that include allowances for uncertainty. The
operator may manually bypass the low pressurizer pressure. trip when pressurizer pressure is
below 400 psia. This bypass is automatically removed when the pressurizer pressure increases to
500 psia.
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FOR lNFORMATIONONLY
A

EHERGENCY CORE COOLING SYSTEHS ECCS

BASES

SAFETY INJECTION TANKS (Continued)

to 1361 cubic feet and a maximum of 75K narrow range corresponding to 1927n cubic
feet of borated water per tank, when three safety injection tanks are operable
and a minimum of 36K wide range corresponding to 908 cubic feet and a maximum
of 75K 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, 60K wide range
instrument corresponding to 1415 cubic feet, and 72K narrow range instrument
corresponding to 1914 cubic feet, when three safety injection tanks are oper-
able, and 39K, wide range instrument corresponding to 962 cubic feet, and .72
narrow range instrument corresponding to 1914 cubic feet, when four SITs are
operable, are specified in the Technical Specifications. To allow for instru-
ment inaccuracy 254 psig is specified in the Technical Specifications.

The instrumentation vs. volume correlation for the SITs is as follows:

Volume Narrow Ran e W~ide Ran e

962 ft3
1415 ft~
1802 ft~
1914 ft~

<OX
<OX
28K
72

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEHS

60K
78K
83K

~gep~e wrfh ok~~ l<se&

The OPERABILITY of two separate and independent ECCS subsystems with the
RCS temperatures greater than or equal to 350 F ensures that sufficient emer-
gency 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 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,recircu-
lation mode during the accident recovery period.

Mith the RCS temperature below 350 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 coolin re uiremen s.

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 provided 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 1 B 3/4 5-2
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BASES 3/4'.5.2 and 3/4.5;3 ECCS Subsystems
Insert

The OPERABILITYoftwo 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 willbe available in the event ofa 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 ofsupplying
sufficient core cooling to limitthe peak cladding temperatures within acceptable limits for all
postulated break sizes ranging from the double-ended break ofthe 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 Mode 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 ofthe 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 ofthe stable reactivity
condition of.the reactor and the limited core cooling requirements.
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ADMINISTRATIVE CONTROLS

COR OPERATING'IHITS REPORT

ad c cle for t e llowln
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6.9. 1.9 Core operating limits shall be established and documented in the CORE

OPERATING LIHITS REPORT before each reload cycle or any remaining part of a
relo

c >.

Af'.

$ P

~ *.
j

S utdown Margin — Reactor Trip Breakers Closed for Specificatson
3.1.1.2
Moderator Temperature Coefficient BOL and EOL limits for
Specification 3.1.1,.3
Boron Dilution Alarms for Specification 3. 1.2.7
Movable Control Assemblies - CEA Position for Specification 3. 1.3. 1

Regulating CEA Insertion Limits for Specification 3. 1.3.6
Part Length CEA Insertion Limits for Specification 3. 1.3.7
Linear Heat Rate for Specification 3.2. 1

Azimuthal Power Tilt — T for 'Specification 3.2.3
DNBR Margin for Specification 3.2.4
Axial Shape Index for Specification 3.2.7
Boron Concentration (Mode 6) for Specification 3.9. 1

6.9. 1. 10 The analytical methods used to determine the core operating limits
shall be those -previously reviewed and approved by the NRC in:

a. "CE Method for Control Element Assembly Ejection Analysis, "CENPD-
0190-A, January 1976 (Methodology for Specification 3. 1.3.6,
Regulating CEA Insertion Limits).

b. "The ROCS and DIT Com uter Codes for Nucl ar Design," CENPD-266-P-A,
prs e o o ogy or pecificatson 3. 1. 1.2, Shutdown

Margin — Reactor Trip Breakers Closed; 3. 1. 1.3, Moderator
Temperature Coefficient BOL and EOL limits; 3. 1.3.6, Regulating CEA
Insertion L'imits and 3.9. 1, Boron Concentration (Mode 6)].

c ~

d.

"Safety Evaluation Report related to the Final Design of the
Standard Nuclear Steam Supply Reference Systems CESSAR System 80,
Docket No. STN 50-470, "NUREG-0852 (Novenber 1981), Supplements No.
1 (March 1983), No. 2 (September 1983), No. 3 (December 1987)
(Methodology for Specifications 3. 1. 1.2, Reactor Trip Breakers
Closed; 3. 1. 1.3, Moderator Temperature Coefficient BOL and EOL
limits; 3. 1.2.7, Boron Dilution Alarms; 3. 1.3. 1, Movable Control
Assemblies — CEA Position; 3. 1.3.6, Regulating CEA Insertion Limits;
3. 1'.3.7, Part Length CEA Insertion Limits and 3.2.3 Azimuthal Power
Tl 1 t — Tq) o

"Modified Statistical Combination of Uncertainties," CEN-356(V)-P-A
Revision 01-P-A, Hay 1988 and "System 80™ Inlet Flow Distribution,"
Supplement 1-P to Enclosure 1-P to LD-82-054, February 1993
(Methodology for Specification 3.2.4, DNBR Hargin and 3.2.7 Axial
Shape Index).

9.J.'I . 'i~ 54cc44ocun Margin - >wIor Tv iP 5re~t:e~ eye g ~
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TABLE 2'. 2-l (Continued)

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

TABLE NOTATIONS

(1) Trip may be manually bypassed above 10- X of RATED THERMAL POWER; bypass
shall be automati'cally removed when THERMAL POWER is less than or equal
to 10-~X of RATED THERMAL POWER.

(3)

In MODES 3-4, value may be decreased. manually, to a minimum of 100 psia,
as pressurizer pressure is reduced, provided the margin between the pres-
surizer pressure and this value is maintained at less than or equal to
400 psi; the setpoint shall be increased automatically as pressurizer
pressure is increased until the tr'ip setpoint is reached. Trip may be
manually bypassed below 400 psia; bypass shall be automatically removed
whenever pressurizer pressure is greater than or equal to 500 psia.

In MODES 3-4, value may be decreased manually as steam generator pressure
is reduced, provided the margin between the steam generator pressure and
this value is maintained at less than or equal to 200 psi; the setpoint
shall be increased automatically as steam generator pressure is increased
until the trip setpoint is reached.

(4) X of the distance between steam generator upper and lower level wide
range instrument nozzles.

(5) As stored within the Core Protection Calculator (CPC). Calculation of
the trip setpoint incl'udes measurement, calculational and processor uncer-
tainties. Trip may be manually bypassed below 10-~X of RATED THERMAL
POWER; bypass shall be automatical'ly removed when THERMAL POWER is greater
than or equal to 10-4X of,RATED THERMAL POWER.

PALO VERDE - UNIT 2 2-5 AMENDMENT NO 19
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TABLE2.2-1,
Insert

(2) In MODES.3-4, the value may be decreased manually, to a minimum of 100 psia, as

pressurizer pressure is reduced, provided:

(a) the margin between the pressurizer pressure and this value is maintained at less than. or
equal to 400'psi; and

(b) when the RCS cold leg temperature is greater than or equal to 4S5 degrees F, this-
value is maintained at least 140 psi greater than the saturation pressure corresponding to
the RCS cold leg temperature.

The setpoint shall be increased automatically as pressurizer pressure is increased until the trip
setpoint is reached. Trip may be manually bypassed below 400 psia; bypass shall be automatically
removed whenever pressurizer pressure is greater than or equal to 500 psi'a.
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FOR INFORMATIONONLY

BASES

Pressurizer Pressure - Low (Continued)

removal by the secondary system. During normal operation, this trip's set-
point may be manually decreased, to a minimum value of 100 psia, as
pressurizer pressure is reduced during plant shutdowns, provided the margin
between the pressurizer pressure and'his trip's setpoint is maintained at
less than or equal to 400 psi; this setpoint increases automatically as ag
pressurizer pressure increases until the trip setpoint is reached. The
operator may manually bypass. this ty ip when pressurizer pressure is below
400 psia. This bypass is automatically removed when the pressurizer pressure
increases to 500 psia.

'Containment Pressure - Hi h

The Containment Pressure - High trip provides assurance that a reactor
trip is initiated in the event of containment building,pressurization due to a
pipe break inside the containment building. The setpoint for this trip is
identical to the safety injection setpoint.

Steam Generator Pressure - Low

The Steam Generator Pressure - Low trip provides protection in the event
of an increase in heat removal by the secondary system. and subsequent cooldown
of the reactor c'oolant. The setpoint is sufficiently below the full load
operating point so as not to interfere with normal operation, but still high
enough to provide the required protection in the event of excessively h'igh
steam flow. This trip's setpoint may be manually decreased as steam generator
pressure is reduced during plant shutdowns, provided the margin between the
steam generator pressure and this trip's setpoint is maintained at less than
or equal to 200 psi; this setpoint increases automatically as steam generator
pressure increases until the normal pressure trip setpoint is reached.

Steam Generator Level - Low

The Steam Generator Level - Low trip provides protection against a loss
of feedwater'low incident and assures that the design pressure of the Reactor
Coolant System will not be exceeded due to a decrease in heat removal by the
secondary system. This specified setpoint provides allowance that there will
be sufficient water inventory in the steam generator at the. time of the trip
to provide a margin of at least 10 minutes before auxiliary feedwater is
required to prevent degraded core cooling.

Local Power Densit - Hi h

The Local Power Density - High trip is provided to prevent the linear
heat rate (kw/ft) in the limiting fuel rod in the core from exceeding the fuel
design limit in 'the event of any design bases anticipated operational occur-
rence. The local power density is calculated in the reactor protective system
utilizing the following information:„

PALO VERDE - UNIT 2 B 2-4
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BASES 2.2.1, Reactor Trip Setpoints, Pressurizer Pressure - Low
Insert

The setpoint must also be maintained at least 140 psi greater than the saturation pressure
corresponding to the RCS cold leg temperature whenever the RCS cold leg temperature is equal
to or greater than 485 degrees F. This willensure safety injection actuation prior to reactor vessel

upper head void formation in event ofRCS depressurization caused by a steam line break. These
are indicated values that include allowances for uncertainty.

B >-V C(ns 4)
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REACTIVITY CONTROL SYSTEMS

3 4.1 REACTIVITY CONTROL SYSTEMS

3 4. 1. 1 BORATION CONTROL

SHUTDOWN MARGIN — REACTOR TRIP BREAKERS OPEN**

LIMITING CONDITION FOR OPERATION

a+ specific-fk ctN.l.l.l Th NNNTN IIN ITANNIN h 11 I «h
>n +ha COg.E CF'FbhnQ6 L-tens R6'p'oR.y.

APPLICABILITY: MODES 3, 4* and 5* with the reactor trip breakers open.**

ACTION:
ha+ sfec<4~d, tq +4 ONE oA'gNIU6 cNtv4 f'-EP~~7

With the SHUTDOWN MARGIN less an , immediately initiate and
cont':nue boration at greater than or equa to 26 gpm to reactor coolant system
of a solution containing greater than or equal to 4000 ppm boron or equivalent
until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE RE UIREMENTS

4. 1. 1. 1. 1 The SHUTDOWN MARGIN shall be determined to be greater than or equalto- . at least once per 24 hours by consideration of at least the
follow>ng actors: ~+ >~~',,~«< +I,~ g~ ppgg~~gg Qf~(~g ggfpop~

1. Reactor Coolant System boron concentration,
2. CEA position,
3. Reactor Coolant System average temperature,
4. Fuel 'burnup based on gross thermal energy generation,
5. Xenon concentration, and
6. Samarium concentration.

4. 1. 1.1.2 The overall core reactivity balance shall be compared to predicted
values to demonstrate agreement within + 1.0X delta k/k at least once per
31 Effective Full Power Days (EFPD). This comparison shall consider at least
those factors stated in Specification 4. l. l. 1. 1, above. The predicted reac-tivity values shall be adjusted (normalized) to correspond to the actual core
conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel loading.

4. 1. 1. 1.3 With the reactor trip breakers open** and any CEA(s) fully or
partially withdrawn, the SHUTDOWN MARGIN shall be verified within one hour
after detection of the withdrawn CEA(s) and at least once per 12 hours
thereafter while the CEA(s) are withdrawn.

* See Special Test Exception 3.10.9.
**The CEA drive system not capable of CEA withdrawal.

PALO VERDE — UNIT 2 3/4 1-1 Amendment No. 48, B6
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TABL 3.3-3 Continued

NG N ERE SA TY F ATUR S ACTUA ION SYST H INSTRU NTATION'est~
TA N TA ONS

(a) In HODES 3-4, the value may be decreased manually, to a minimum of 100
psia, as pressurizer pressure is reduced, provided the margin between the
pressurizer pressure and thi's value is maintained at less than or equal
to 400 psi; the setpoint shall be increased automatically as pressurizer
pressure is increased until the trip setpoint is reached. Trip may be
manually bypassed below 400 psia; bypass shall be automatically removed
whenever pressurizer pressure i r ter than or equal to 500 psia.

(b) In HODES 3-4, the value may be decreased manually as steam generator
pressure is reduced, provided the margin between the steam generator
pressure and this value is maintained at less than or equal to 200 psi;
the setpoint shall be increased automatically as steam generator pressure
is increased until the trip setpoint is reached.

(c) Four channels provided, arranged in a selective two-out-of-four
configuration (i.e., one-out-of-two taken twice).

(d) The proper two-out-of-four combination.

(e) Input to channels.
The provisions of Specification 3.0.4 are not applicable.

ACTION STATEHENTS

ACTION 12-

ACTION 13-

With the number of OPERABLE channels one less than the Total
Number of Channels, restore the inoperable channel to OPERABLE
status within 48 hours or be in at least HOT STANDBY within the
next 6 hours and in .COLD SHUTDOWN within the following 30 hours.

With the number of channels OPERABLE one less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may continue
provided the inoperable channel is placed in the bypassed or
tripped condition within 1 hour. If the inoperable channel is
bypassed, the desirability of maintaining this channel in the
bypassed condition shall be reviewed in accordance with
Specification 6.5. 1.6.g. The channel shal.l be returned to
OPERABLE status no later than during the next COLD SHUTDOWN.

With a channel process measurement, circuit that affects multiple
--functional units inoperable or in test, bypass or trip all
- associated functional units as listed below.

Process Heasurement Circuit

1. Steam Generator Pressure-
Low

2. Steam Generator Level
(Wide Range)

Steam Generator Pressure — L'ow

Steam Generator Level 1-Low (ESF)
Steam Generator Level 2-Low (ESF)

Steam Generator Level — Low (RPS)
Steam Generator Level 1-Low (ESF)
Steam Generator Level 2-Low (ESF)

PALO VERDE — UNIT 2 3/4 3-23 Amendment No. 84





TABLE3.3-3
Insert

(a) In MODES 3-4, the value may be decreased. manually, to a minimum of 100 psia, as.

,pressurizer pressure is reduced; provided:

(i) the margin between the pressurizer pressure and this value is maintained at less than or
equal to 400 psi; an'd

(ii) when the RCS cold leg temperature is greater than or equal to 485 degrees F, this
value is maintained at least 140 psi greater than the saturation pressure corresponding to
the RCS cold leg temperature.

The setpoint shall be increased automatically as pressurizer pressure is increased until.the trip
setpoint is reached. Trip may be, manually bypassed. below 400 psia; bypass shall be automatically
removed whenever pressurizer. pressure is greater than or equal to 500 psia.

z/g > -M ((nsev4)
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FOR INFORMATIONONLY

gg$ @<~ ~ha@ TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATIOH SYSTEM INSTRUMENTATION

TABLE NOTATIONS

(1) In MODES 3-4, value may be decreased manually, to a minimum of 100 psia,
as pressurizer pressure is reduced, provided the margin between the pres-
surizer pressure and this val.ue is maintained at 1'ess than or equal to
400 psi; the setpoint shall be increased automatically as pressurizer

'pressure is increased until the trip setpoint is reached. Trip may be
manually bypassed below 400 psia; bypass shall be automatically removed
whenever pressurizer pressure is greater than or equal to 500 psia.

(2) X of the distance between steam generator upper and-lower level narrow
range instrument nozzles.

(3) In MODES 3-4, value may be decreased manually as steam. generator pressure
is reduced, provided the margin between the steam generator pressure and
this value is maintained at less, than or equal to 200 psi; the setpoint
shall be increased automatically as steam generator pressure is increased
until the trip setpoint is reached.

'4) X of the distance between steam generator upper and lower level wide
range instrument nozzles.,

PALO VERDE - UNIT 2 3/4 3-27
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TABLE3.3-4
Insert

(1) In MODES 3-4, the value may be decreased manually, to a minimum of 100 psia, as

pressurizer pressure is reduced, provided:

(a) the margin between the pressurizer pressure and this value is. maintained at less than or
equal.to 400 psi; and

(b) when the'RCS cold leg temperature is greater than or equal to 485 degrees F, this
value is maintained at least 140 psi greater than the saturation pressure corresponding to
the RCS cold leg temperature;

The setpoint shall be increased automatically as pressurizer pressure is increased'until the, trip
setpoint is reached. Trip may be manually bypassed below 400 psia; bypass shall be automatically
removed whenever pressurizer pressure is greater than or equal to 500 psia.

p/+ 3-2 7 CIAO<+)
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FOR INFORMATIONONLY

M RGENCY CORE COO ING SYSTEMS
e peP.RY<Q (>

3 4.5.2 CCS SUBSYSTEMS -
01

LIMITING CONDITION 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

c. An independent OPERABLE flow path capable of taking suction from the
refueling water tank on a safety injection actuation signa') and
automatically transferring suction to the containment sump on a
recirculation actuation signal.

APPLICABILITY: MODES I, 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 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 wfthin 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 injection nozzle shall be provided in this Special
Report whenever its value exceeds 0.70.

*With pressurizer pressure greater than or equal to 1837 psia~

Or @<SCCA.. iey+e~e~6u-e yA~4I ~e Or Cg~( +O 'OS''degVu~S 6-
AHENDI'LENT NO 5BPALO YERDE - UNIT 2 3/4 5-3

*The 72 hour allowed outage time may e ex en e u e >me per
train-to allow th >r mo >rications to the Essential Coolin
Wa ea exchangers. This rovision expires on December 30, 1993
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FOR INFORMATI.ONONLY

EMERGENCY CORE COOLING SYSTEMS
sAQ~o ~Q

3/4.5.3 ECCS SUBSYSTEMS-

LIMITING CONDITION FOR OPERATION

3.5.3 As a minimum, one ECCS subsystem comprised of the following shall be
OPERABLE'.

a. An 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 containment sump on a recirculation
actuation signal.

APPLICABILITY: MODES 3" AND 4.

ACTION:

a.

b.

kith no ECCS subsystem OPERABLE, restore at least one ECCS subsystem
to OPERABLE status within 1'our or be in COLD SHUTDOWN within the
next 20 hours.

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 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 i.ts value exceeds 0.70.

SURVEILLANCE REQUIREMENTS

4.5.3 The ECCS subsystem shall be demonstrated OPERABLE per the applicable
surveillance requirements of .Specification 4.5.2.

with pressurizer pressure less than 1837 psi~aestl rC'5 celdl iey
Rietseve.Ave. Iesz Wuun 'MS ctegvees I-"

PALO VERDE - UNIT' 3/4 5-7
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REACTOR PROTECT VE AND HGTN ERED SAF TY F ATURES ACTUAT OH SYST

~IIUMENTAT NN Tt tt NT

The measurement of response time at the specified frequencies provides
assurance that the protective and ESF action function associated with each
channel is completed within the time limit assumed in the safety analyses.
Ho credit was taken in the analyses for those channels with response times
indicated as not applicable. The instrumentation response times are made up of
the time to generate the trip signal at the detector (sensor response time) and
the time for the signal to interrupt power to the CEA drive mechanism (signal or
trip delay time).

Response time may be demonstrated by any series of sequential, overlapping,
or total channel test measurements provided that such tests demonstrate the total
channel response time as defined. Sensor response time verification may be
demonstrated by either (I) in place, onsite, or offsite test measurements or
(2) utilizing replacement sensors with certified response times.

c4A inser+ ~s de~ p~ y~ P4
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BASES, 3/4.3.1 and 3/4.3.2,
Reac'tor Protective and Engineered Safety Features Actuation System Instrumentation

'~In ert

During normal operation, the low pressurizer pressure trip setpoint may be manually decreased, to
a minimum value of 100 psia, as'pressurizer pressure is reduced during plant shutdowns, provided
.the margin between the pressurizer pressure and this trip's setpoint is maintained at less than or
equal to 400 psi; this'setpoint increases automatically as pressurizer pressure increases until

the'rip

setpoint is reached. This setpoint must also be maintained at least 140 psi greater than the
saturation pressure corresponding to the RCS cold leg temperature whenever the RCS cold leg
temperature is equal to or greater than,485 degrees F. This willensure safety injection actuation
prior to reactor vessel upper head void formation in event ofRCS depressurization caused by a.

steam line break. These are indicated values that include allowances for uncertainty. The
operator may manually bypass the low pressurizer pressure. trip when pressurizer pressure is
below 400 psia. This:bypass is automatically, removed when the pressurizer pressure increases to
500 psia.

8 3/g 3-W ( l«ser>)
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FOR INFORMATIONONLY

EMERGENCY CORE COOLING SYSTEMS ECCS

BASES

SAFETY INJECTION TANKS (Continued)

the Technical Specifications require a minimum of 57K wide range corresponding
to 1361 cubic feet and a maximum of 75K narrow range corresponding to 1927 cubic
feet of borated water per tank, when. three safety injection tanks are operable
and a minimum of 36K wide range corresponding to 908 cubic feet and a maximum
of 75K narrow'ange 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, 60K wide range
instrument corresponding to 1415 cubic feet, and 72K narrow range instrument
corresponding to 1914 cubic feet, when three safety injection tanks are oper-
able, and 39K wide range instrument corresponding to 962 cubic feet, and 72K
narrow range instrument corresponding to 1914 cubic feet, when four SITs are
operable, are specified in the Technical Specifications. To allow for instru-
ment 'inaccuracy 254 psig is specified in the Technical Specifications.

The instrumentation vs. volume correlation for the SITs is as follows:

Volume Narrow Ran e Wide Ran e

962 .ft~
1415 ft~
1802 ft~
1914 ft~

<OX
<OX
28K
72K

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS

39K
60K
78K
83K

pep(o.<e w'~c.4c4 <~serf

The OPERABILITY of two separ ate and independent ECCS subsystems with the
RCS temperatures greater than or equal to 350'F ensures that sufficient emer-
gency 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 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 recircu-
lation mode during the accident recovery period.'ith the RCS temperature below 3504F, 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 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 provided 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

'remet and that subsystem OPERABILITY is maintained. Surveillance require-
ments for throttle valve position stops and flow balance testing provide

PALO VEROE - UNIT 2 B 3/4 5-2
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BASES 3/4.5.2 and 3/4.5.3 ECCS Subsystems
Insert

The OPERABILITYoftwo 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 sufBcient emergency core cooling
capability willbe available in the event ofa LOCA assuming the loss ofone 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 ofsupplying
suf5cient core cooling to limit the peak cladding temperatures within,acceptable limits for all
postulated break sizes ranging from the double-ended break ofthe 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 Mode 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 willensure one
HPSI pump is available assuming single failure ofthe 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 ofthe stable reactivity
condition ofthe reactor and the limited core. cooling requirements.
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ADMINISTRATIVE CONTROLS

ORE OP RATING LIH TS REPORT

e for t e
~ ca. Can 3, ~ (.sl m+4omn Aav~;~ - Re~4» 1«P gr~P +~ oPen Qv SPacakca+ an

6.9. 1.9 Core operating limits shall be established and documented in the CORE
OPERATING LIHITS REPORT before each reload cycle or any remaining part of a
relo ~ ~

c.>.

C,„W

h.<
4 a ~o

u own arg>n - eac or rsp .Breakers Closed for Specification
3.1.1.2
Moderator Temperature Coefficient BOL and EOL limits for
Specification 3.1.1.3
Boron Dilution Alarms for Specification 3. 1.2.7
Movable Control Assemblies — CEA Position for Specification 3. 1.3. 1

Regulating CEA Insertion Limits for Specification 3. 1.3.6
Part Length CEA Insertion Limits for Specification 3. 1.3.7
Linear Heat Rate for Specification 3.2. 1

Azimuthal Power Tilt - T for Specification 3.2.3
DNBR Hargin for Specification 3.2.4
Axial Shape Index for Specification 3.2.7
Boron Concentration (Mode 6) for Specification 3.9. 1

6.9. 1. 10 The analytical methods used to determine the core operat'ing limits
shall be those previously reviewed and approved by the NRC in:

a ~

b.

C.

d.

"CE Method for Control Element Assembly Ejection Analysis," CENPD-
0190-A, January 1976 (Hethodology for Specification 3. 1.3.6,
Regulating CEA Insertion Limits) ~

"The ROCS and DIT Computer Codes for Nuclear Desi n " CENPD-266-P-A,
April 1983 [Methodology for Specifications 3. 1. 1.2, S u own
Hargin — Reactor Trip Breakers Closed; 3. 1. 1.3, Moderator
Temperature Coefficient BOL and EOL limits; 3. 1.3.6, Regulating CEA
Insertion Limits and 3.9.,1, Boron Concentration (Mode 6)].
"Safety Evaluation Report related to the Final Design of the
Standard Nuclear Steam Supply Reference Systems CESSAR System 80,
Docket No. STN 50-470, "NUREG-0852 (Novenber 1981), Supplements No ~

1 (March 1983), No. 2 (September 1983), No. 3 (December 1987)
(Methodology for Specificati'ons 3. 1. 1.2, Shutdown Hargin — Reactor
Trip Breakers Closed; 3. 1'. 1.3, Moderator Temperature Coefficient BOL
and EOL limits; 3. 1.2.7, Boron Dilution Alarms; 3. 1.3. 1, Movable
Control Assemblies — CEA Position; 3. 1.3.6, Regulating CEA Insertion
Limits; 3. 1.3.7, Part Length CEA Insertion Limits and 3.2.3
Azimuthal Power Tilt — T )..

"Modified Statistical Combination of Uncertainties," CEN-'56(V)-P-A
Revision 01-P-A, Hay 1988 and "System 80 Inlet Flow Distribution,"
Supplement 1-P to Enclosure. 1-P to LD-82-054, February 1993
(Methodology for Specification 3.2.4, DNBR Margin and 3.2.7 Axial
Shape Index).

5'kclo~v +Myin - Re c*v. Tv'j7 St&vs pe eI
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FOR lNFORMATlONONLY
TABLE 2. 2-1 (Continued)

REACTOR PROTECTIVE INSTRUMENTATION TRIP SETPOINT LIMITS

TABLE NOTATIONS

(1) Trip may be manually bypassed above 10-.~X of RATED THERMAL POWER; bypass
shall be automatically removed when THERMAL POWER is less than or equal
to 10-~X of RATED THERMAL POWER.

pe[i~~

la~>

(3)

In MODES 3-4, value may be decreased manually, to .a minimum of 100 psia,
as pressurizer pressure is reduced, provided the margin between the pres-
surizer pressure and this value is maintained at less than or equal to
400 psi; the setpoint shall be increased automatically as pressurizer
pressure is increased until the trip setpoint is reached. Trip may be
manually bypassed below 400 psia; 'bypass shall be automatical,ly removed
whenever pressurizer pressure is greater than or equal to 500 psia.

In MODES 3"4, value may be decreased manually as steam generator pressure
is reduced, provided the margin between the steam generator pressure and
this value is maintained at less than or equal to 200 psi; the setpoint
shall be increased automatically as steam generator pressure is increased
until the trip setpoint is reached.

(4) X of the distance between steam generator upper and lower level wide
range instrument nozzles.

As stored within the Core Protection Calculator (CPC). Calculation of
the trip setpoint includes measurement, calculational and processor uncer-
tainties. Trip may be manually bypassed below 10-~X of RATED THERMAL .
POWER; bypass shall be automatically removed when THERMAL POWER is greater
than or equal to 10-4X of RATED THERMAL POWER.

(6) RATE is the maximum rate of decrease of the trip setpoint. There are no
restrictions on the rate at which the setpoint can increase.
FLOOR is the minimum value of the trip setpoint.
RR6 is the amount by which the trip setpoint is below the input signal
~un ess limited by Rate or Floor..
Setpoints are based on steam generator differential pressure.

The setpoint may be altered to, disable trip function during testing
pursuant ta Specification 3. 10.3.

RATE is the maximum rate of increase of the trip setpoint. (The rate at
wWiich the setpoint can decrease is no slower than five percent per second.)
CEILING is the maximum value of the trip setpoint.
ER~is the amount by which the trip setpoint is above the steady state
input signal unless limited by the rate or the cei.ling.

X of the distance between steam generator upper and lower level narrow
range instrument nozzles.

P'ALO VERDE - UNIT 3 2-5 AMENDMENT NO. 18
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TABLE2.2-1,
Insert

(2) In MODES 3-4, the value may be decreased manually, to a minimum of 100 psia, as

pressurizer pressure is reduced, provided:

(a) the margin between the pressurizer pressure and this value is maintained at less than or
equal to 400 psi; and

(b) when the RCS cold leg temperature is greater than or equal to 485 degrees F, this
value is maintained at least 140 psi greater than the saturation pressure corresponding to
the RCS cold leg temperature.

The setpoint shall be increased automatically as pressurizer pressure is increased until the trip
setpoint is reached. Trip may be manually bypassed below 400 psia; bypass shall be automatically
removed whenever pressurizer pressure is greater than or equal to 500 psia.
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BASES

FOR iNFORMATIONONLY

Pressurizer Pressure - Low (Continued)

removal by the secondary system. During normal operation, this trip's set-
point may be manually decreased, to a minimum value of 100 psia, as
pressurizer pressure is reduced during plant shutdowns, provided the margin
between .he pressurizer pressure and this trip's setpoint is maintained at
less tha.". or equal to 400 psi; this setpoint increases automatically
pressurizer pressure increases until the trip setpoint is reached. The
operator may manually bypass this trip when pressurizer pressure is below
400 psia. This bypass is automatically remov'ed when the pressurizer pressure
increases to 500 psia.

Containment Pressure - Hi h

The Containment Pressure - High trip provides assurance that a reactor
trip is initiated in the event of containment building pressurization due to a
pipe break inside the containment building. The. setpoint for this trip is
identical to the safety injection setpoint.

Steam Generator Pressure - Low

The Steam Generator Pressure - Low trip provides protection in the event
of an increase in heat removal by the secondary system and subsequent cooldown
of the reactor coolant. The setpoint is sufficiently below the full load
operating point so as not to interfere with normal operation, but still high
enough to provide the required protection in the event of excessively high
steam flow. This trip's setpoint may be manually decreased as steam generator
pressure is reduced during plant shutdowns, provided the margin between the
steam generator pressure and this trip's setpoint is maintained at less than
or equal to 200 psi; this setpoint increases automatically as steam generator
pressure increases until the normal pressure trip setpoint is reached.

Steam Generator Level " Low

The Steam Generator Level - Low trip provides protection against a loss
of feedwater flow incident,and assures that the design pressure of the Reactor
Coolant System will not be exceeded due to a decrease in heat removal by the
secondary sy~. This specified setpoint provides'llowance that there will
be sufficienC;:.water inventory in the steam generator at the time of the trip
to provide ~rgin of at least 10 minutes before .auxiliary feedwater is
required to ~vent degraded core cooling.

Local Power Densit - Hi h

The Local Power Density - High trip is provided to prevent the linear
heat rate (kM/ft) in the limiting fuel. rod in the core from exceeding the fuel
design limit in the event of any design bases anticipated operational occur-
rence. The local power density is calculated in the reactor protective system
utilizing the following information:

PALO VERDE - UNIT 3 B 2-4
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BASES 2.2.1, Reactor Trip Setpoints, Pressurizer Pressure - Low
Insert

The setpoint must also be maintained at least.140 psi greater than the saturation pressure
corresponding to the RCS cold leg temperature whenever the RCS cold leg temperature is equal
to or greater than 485 degrees F. This willensure safety injection actuation prior to reactor vessel

upper head void formation in event ofRCS depressurization caused by a steam line break. These
are indicated values that, include allowances for uncertainty.
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R ACTIVITY CONTRO SYSTEMS

3 4. 1 REACTIVITY CONTROL SYSTEMS

3 4. 1. 1 BORAT ION CONTROL

SHUTDOWN MARGIN — REACTOR TRIP'REAKERS OPEN**

LIMITING CONDITION FOR OPERATION

q4.~4 Spaci4~d
N.I.I.I Th IIOIOOIIN NNN IN h II I «h

in -eke <Dgg Ope'gAY/A)5 .Lait S gGfog7.
APPLICABILITY:. MODES 3,, 4* and 5* with the reactor trip breakers open**.

Cj)gE OfEgkfldr Limits gFgo87
With the SHUTDOWN MARGIN less than '.immediately initiate and
continue boration at greater than or, equa to '26 gpm to reactor coolant system
of a solution containing greater than or equal to 4000 ppm boron or equivalent
until the required SHUTDOWN MARGIN is restored.

SURVEILLANCE RE UIREMENTS

4. 1. 1. 1. 1 The SHUTDOWN MARGIN,shall, be determined to be greater than or equal
to at least once per 24 hours by consideration of at least the

+4@,g sjpecAc.'g in Ae Co@''Fgkrw6 c.iMiz4 g6 fogy
1. Reactor Coolant System boron- concentration,.
2. CEA'osition,
3. Reactor Coolant System. average temperature,
4. .Fuel burnup based on gross thermal: energy generation,
5. Xenon concentration, and
6.- Samarium concentration.

4. 1. 1. 1.2 The overall core reactivity balance shall be compared to, predicted
values to demonstrate agreement within + I;OX delta k/k at least once per
31 Effective Full Power Days (EFPD). This comparison shall'onsider at least
those factors stated in Speci'fication 4. l. 1. l. 1, above. The predicted
reactivity values shall be adjusted (normalized) to correspond to the actual
core conditions prior to exceeding a fuel burnup of 60 EFPD after each fuel
loading.

4. 1. 1. 1.3 With the reactor trip breakers open** and any CEA(s) fully or
partially wi.thdrawn, the SHUTDOWN MARGIN shall be verified within one hour,
after detecti'on of the withdrawn CEA(s) and at least -once per 12 hours
thereafter whil'e the CEA(s) are withdrawn.

* See Special Test -Exception 3. 10 '.
**The CEA dri,ve system not capable .of CEA, withdrawal.

PALO VERDE — UNIT 3 3/4. 1-1 Amendment No. 8, 69
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TAB 3.3-3 Cont'nued

j
TU T

TAB E NOTATIONS

(a) In NODES 3-4, the value may be decreased manually, to a minimum of 100
psia, as pressurizer pressure is reduced, provided the margin between the
pressurizer pressure and this value is maintained at less than or equal
to 400 psi; the setpoint shall be. increased automatically as pressurizer
pressure is increased until the trip setpoint is reached. Trip may be
manually bypassed below 400 psia; bypass shall be automatically removed
whenever pressurizer pressure is greater than or equal to 500 psia.

(b) In MODES 3-4, the value may be decreased manually as steam generator
pressure is reduced, provided the margin between the steam generator
pressure and this value is maintained at less than or equal to 200 psi;
the setpoint shall be increased automatically as steam generator pressure
is increased until the trip setpoint is reached.

(c) Four channels provided, arranged in a selective two-out-of-four
configuration (i.e., one-out-of-two taken twice).

\

(d) The proper two-out-of-four combination.

(e) Input to channels.

* The provisions of Specification 3.0.4 are not applicable.

ACTION STAT MENTS

ACTION 12 - Mith the number of OPERABLE channels one less than the Total
Number of 'Channels, restore the inoperable channel to OPERABLE
status within 48 hours or be in at least HOT STANDBY within the
next 6 hours and in COLD SHUTDOWN within the following 30 hours.

ACTION 13— With the number of channels OPERABLE one less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may continue
provided the inoperable channel is placed in the bypassed or
tripped condition within I hour. If the inoperable channel is
bypassed, the desirability of maintaining this channel in the
bypassed condition shall be reviewed in accordance with
Specification 6.5. 1.6.g. The channel shall be returned to
OPERABLE status no later than during the next COLD SHUTDOWN.

Mith a channel process measurement circuit that affects multiple
fdnctional units inoperable or in test, bypass or trip all
associated functional units as listed below.

Process Heasurement Circuit

1. Steam Generator Pressure — Steam Generator Pressure — Low
Low Steam Generator Level I-Low (ESF)

Steam Generator Level 2-Low (ESF)

2. Steam Generator Level
(Wide Range)

L

Steam Generator Level - Low (RPS)
Steam Generator Level I-Low (ESF)
Steam Generator Level 2-Low (ESF)

PALO VERDE — UNIT 3 3/4 3-23 Amendment No. 67
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TABLE3.3-3
Insert

(a) In MODES 3-4, the value may be decreased manually, to a minimum of 100 psia, as

pressurizer pressure is reduced, provided:

(i) the margin between the pressurizer pressure and this value is. maintained at less than or
equal to 400 psi; and

(ii) when the RCS cold leg temperature is greater than or equal to 485 degrees F, this
value is maintained at least 140 psi greater than the saturation pressure corresponding to
the RCS cold leg temperature.

The setpoint shall be increased automatically as pressurizer pressure is increased until the trip.
setpoint is reached. Trip may be manually bypassed below 400 psia; bypass shall be automatically
removed whenever pressurizer pressure is greater than or equal to 500 psia.
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FOR lNFORMATlONONLY

it~<~ TABLE 3.3-4 (Continued)

ENGINEERED: SAFETY FEATURES ACTUATION, SYSTEM INSTRUMENTATION,

TABI E NOTATIONS

(1) In MODES 3-4, value may be decreased'manually, to a minimum of 100 psia,
as pressurizer pressure is reduced, provided the margin between the pres-
surizer pressure and this value is maintained at less than or equal to
400 psi; the setpoint shall be increased automatically as pressurizer
,pressure i's increased until the trip setpoint is reached. Trip may be
manually -bypassed below 400 psia; bypass shall'e automatically removed
whenever pressur;izer pressure is greater than or equal to 500 psia..

(2) X of the distance between steam generator upper and lower level narrow
range instrument nozzles.

(3) In MODES 3-4, value may 'be decreased manually as steam generator pressure
is reduced, provided the margin between the steam generator pressure and
this value is maintained at less than or equal to 200 psi; the setpoint
shall be increased automatically as steam generator pressure is increased
until the trip setpoint is reached.

(4) X of the distance between steam generator upper and lower level wide
range instrument,nozzles.

PALO VERDE " UNIT 3 3/4 3-27
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TABLE3.3-4
Insert

(1) In MODES 3-4, the value may be decreased manually, to:a minimum of 100 psia,,as
pressurizer pressure is reduced, provided:

(a) the margin between the pressurizer pressure and this value is maintained at less than or
equal to 400 psi; and

(b) when the RCS cold leg temperature is greater than or, equal to 485 degrees F, this
value is maintained at least 140 psi greater than the saturation pressure corresponding to
the RCS cold leg temperature.

The setpoint shall be increased automatically as pressurizer pressure is increased until the trip
setpoint is reached. Trip.may be manually bypassed below 400 psia; bypass shall be automatically
removed whenever. pressurizer pressure is greater than or equal to 500 psia.
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FOR lNFORMATlONONLY

EHERGENCY CORE COOLING SYSTEHS

3/4.5.2 ECCS SUBSYSTEHS-

LIHITING CONDITION 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

C. An independent OPERABLE flow path capable of taking suction from the
refueling water tank on a safety injection actuation signal and
automatically transferring suction to the containment sump on a
recirculation actuation signal.

APPLICABILITY: HODES 1, 2, and 3".

ACTION:

a ~

b.

Mith 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 SHUTOO|ACN within the following
6

hours'n

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 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 injection nozzle shall be provided in this Special
Report whenever its value exceeds 0.70.

auith Pressurizer Pressure greater than or equal to 1887 Psiaa ot k'CS colct

y~~P~~~+ga y~e<&p- Mv ei eg>a ~ < %8S'egree <.

PALO YERDE — UNIT 3 3/4 5-3





FOR lNFORMATlONONLY

EMERGENCY CORE COOLING SYSTEMS
5 g N $J.O ~ Yl

3/4.5.3 ECCS SUBSYSTEMS-
c

LIMITING CONDITION FOR OPERATION

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

a. An 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 containment sump on a recirculation
actuation signal.

APPLICABILITY: MODES 3* AND 4.

ACT10N:

a ~

b.

Mith no ECCS subsystem OPERABLE, restore at least one ECCS subsystem
to OPERABLE status within 1 hour or be in COLO SHUTDOMN within the
next 20 hours.

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 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 exce ds 0.70.

SURVEILLANCE RE UIREMENTS

4.5.3 The ECCS subsystem shall be demonstrated OPERABLE per the applicable
surveillance requirements of Speci,fication 4.5.2.

Mith pressurizer pressure less than 1837 psia~ assd PCS coLd. (eg

~~(e,v~Wv~ I ass +4 n 485 degvgeg
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EACTOR PROTECTIVE AND HGIN R D AF TY F ATURES ACTUATIOH SYSTE~i)TNT NN (t tt d)

The measurement of response time at the specified frequencies provides
assurance that the protective and'SF action function associated with each
channel is completed within the time limit assumed in the safety analyses.
No credit was taken in the analyses for those channels with response times
indicated as not applicab1e. The instrumentation response times are made up of
the time to generate the trip signal at .the detector (sensor response time) and
the time for the signal to interrupt power to the CEA drive mechanism (signal or
trip delay time).

Response time may be demonstrated by any series of sequential, overlapping,
or total channel test measurements provided that such tests demonstrate the total
channel response time as defined. Sensor response time verification may be
demonstrated by either (1)*in place, onsite, or offsite test measurements or
(2) utilizing replacement sensors with certified response times.

3 4.3. 3 MONITORING NSTRUM HTAT ON g~ ~~checl twse&
ct 5 ~~ P~r n.J ~f4

3 4.3.3.1 RADIATION MONITORING INSTRUMENTATION

The OPERABILITY of the radiation monitoring channels ensures that:
(I) the radiation levels are continually measured in the areas served by the
individual channels and (2) the alarm or automatic action is initiated when
the radiation level trip setpoint is exceeded.

3 4.3.3.2 INCORE DETECTORS

The OPERABILITY of the incore detectors with the specified minimum comple-
ment of equipment ensures that the measurements obtained from use of this system
accurately represent the spatial neutron flux distribution of the reactor core.

4.3.3.3 S ISM C INSTRUMEHTAT 0

The OPERABILITY of the seismic instrumentation ensures that sufficient
capability is available to promptly. determine the magnitude of a seismic event
and evaluate the response of those features important to safety. This capability
is required to permit comparison of the measured response to that used in the
design basis for the facility to determine if plant shutdown is required pursuant
to Appendix A of 10 CFR Part 100. The instrumentation is consistent with the
recommendations of Regulatory Guide 1. 12, "Instrumentation for Earthquakes,"
April 1974 as identified in the PVNGS FSAR. The seismic instrumentation for the
site is listed in Table 3.3-7.

3 4.3.3.4 METEORO OGICA INSTRUM NTATION

The OPERABILITY of the meteorological instrumentation ensures that suffi-

(
cient meteorological data are available for estimating potential radiation doses
to the public as a result of routine or accidental release of radioactive

PALO VERDE — UNIT 3 B 3/4 3-2 AMENDMENT NO. 48, 59
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BASES, 3/4.3.1 and 3/4.3.2,
Reactor Protective and Engineered Safety Features Actuation System Instrumentation

Insert

During normal'operation, the low pressurizer pressure trip setpoint.may be manually decreased, to
a minimum value of 100 psia, as pressurizer,'pressure is reduced during. plant shutdowns, provided
the margin between. the 'pressurizer pressure,and this trip's setpoint is maintained at less than or
equal to 400 psi; this'setpoint increases automatically as pressurizer pressure increases until the
trip setpoint is reached. 'This setpoint must also be maintained at least 140 psi greater than the
saturation pressure corresponding to the RCS cold leg temperature whenever:the RCS cold leg
temperature is equal to or greater than 485 degrees F.. This willensure safety injection actuation
prior to reactor vessel upper head void formation in event ofRCS depressurization caused by a
steam line break. These are indicated values that include allowances for uncertainty. The
operator may manually bypass the low pressurizer pressure trip when pressurizer pressure is
below 400 psia. This bypass is automatically removed when the pressurizer pressure increases to
500 psia.
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FOR INFORMATIONONLY

EMERGENCY CORE COOLING SYSTEMS ECCS

BASES

SAFETY INJECTION TANKS (Continued)

to 1361 cubic feet and a maximum of 75K narrow range corresponding to 1927 cubic
feet of borated water per tank, when three safety injection tanks are operable
and a minimum of 36K wide range corresponding. to 908.cubic feet and a- maximum
of 75K 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, 60K wide range
instrument corresponding to 1415 cubic feet, and 72K narrow range instrument
corresponding to 1914 cubic feet, when three safety injection tanks are oper-
able, and 39K wide range instrument corresponding, to 962 cubic feet, and 72K
narrow range instrument corresponding to 1914 cubic feet, when four SITs are
operable, are specified in the Technical Specifications. To allow for instru-
ment inaccuracy 254 psig is specified in the Technical Specifications.

The instrumentation vs. volume correlation for the SITs is as follows:

Volume Narrow Ran e ~Mide Ran e

962 ft~ <OX
1415 ft3 <OX
1802 ft~ 28K
1914 ft~ 72K

(i 3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS

39K
60K
78K,
83K

At la.. e~;5 ~oked inse+

The OPERABILITY of two separate and independent ECCS subsystems with the
RCS temperatures greater than or equal to 3500F ensures that sufficient emer-
gency 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 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 recircu-
lation mode during the accident recovery period.

With the RCS temperature below 350 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 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 provided this protection by dissolving in the sump
water and causing its final pH to be raised to greater than or equal t'o 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
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BASES 3/4.5.2 and 3/4.5.3 ECCS Subsystems
Insert

The OPERABILITYoftwo 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 suf6cient emergency core cooling
capability willbe available in the event ofa LOCA assuming the loss ofone subsystem through

'ny

single failure consideration. These indicated values include allowances for uncertainties.
Either subsystem operating in conjunction with the safety injection tanks is capable ofsupplying
sufhcient 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 Mode 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 willensure 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 ofthe stable reactivity
condition of the reactor and.the limited core cooling requirements.





ADMINISTRATIVE CONTROLS

CORE OP RATING LIMITS REPORT

cle f th foll
ge cQr Ty't'pcS&ca.&A opew sw3r Speccfakcen: 7, f. [. )

u own arg>n - eac or rsp Brea ers Closed for Speci >cation
3.1.1.2
Moderator Temperature Coefficient BOL and EOL limits for
Specification 3.1.1.3
Boron Dilution Alarms for Specification 3. 1.2.7
Hovable Control Assemblies — CEA Position for Specification 3. 1.3. 1

Regulating CEA Insertion Limits for Specification 3. 1.3.6
Part Length CEA Insertion Limits. for Specification 3. 1.3.7
Linear Heat Rate for Specification 3.2. 1 "

Azimuthal Power Tilt — Tq for Specification 3.2.3
DNBR Hargin for Specification 3.2.4
Axial Shape Index for Specification 3'.2.7
Boron Concentration (Mode 6) for Specification 3.9. 1

6.9. 1. 10 The analytical methods used to determine the core operating limits
shall be those previously reviewed and approved by the NRC in:

6.9. 1.9 Core operating limits shall be established and documented'n the CORE

OPERATING LIMITS REPORT before each reload cycle or any remaining part of a
reload c

a 0

b.

C.

d.

"CE Method for Control Element Assembly Ejection Analysis,"
CENPD-0190-A, January 1976 (Methodology for Specification 3. 1.3 ',
Regulating CEA Insertion Limits).

"The ROCS and DIT Computer Codes for Nuclear Desi n " CENPD-266-P-A,
April 1933 [Methodology for Specifications .1.1.2, S utdown
Margin - Reactor Trip Breakers Closed; 3. 1. 1.3, Hoderator
Temperature Coefficient BOL and EOL limits; 3 '.3.6, Regulating CEA
Insertion Limits and 3.9. 1, Boron Concentration (Mode 6)]. t

"Safety Evaluation Report related to the Final Design of the
Standard Nuclear Steam Supply Reference Systems CESSAR System 80,
Docket No. STN 50-470, "NUREG-0852 (November 1981), Supplements No.
1 (March 1983), No. 2 (September 1983), No. 3 (December 1987)
(Methodology for Specifications 3. 1. 1.2, Shutdown Margin - Reactor
Trip Breakers Closed; 3.1.1.3, Moderator Temperature Coefficient BOL

and EOL limits; 3. 1.2.7, Boron, Dilution Alarms; 3. 1.3. 1, Movable
Control Assemblies - CEA Position; 3..1.3.6, Regulating CEA Insertion
Limits; 3. 1.3.7, Part Length CEA Insertion Limits and 3.2.3
Azimuthal Power Tilt — Tq).

"Modified Statistical Combinat'ion of Uncertainties," CEN-356(V)-P-A
Revision 01-P-A, Hay 1988 and "System 80 Inlet Flow Distribution,"
Supplement 1-P to Enclosure 1-P to LD-82-054, February 1993
(Methodology for Specification 3.2.4, DNBR Margin and 3.2.7 Axial
Shape Index).

$gg+d.Mn Kargda - g-Cca C:4 TAP Br etk.4@X +@VI>
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UNITED STATES OF AMERICA
NUCLEARREGULATORYCOMMISSION

In the Matter of

STP Nuclear Operating Company

South Texas Project Units 1 &2

Docket Nos. 50-498
50-499

I, T. H. Cloninger, being duly sworn, hereby depose and say that I am Vice President, Nuclear
Engineering, of STP Nuclear Operating Company; that I am duly authorized to sign and file with
the Nuclear Regulatory Commission the attached proposed amendment to the STP Operating
License Nos. NPF-76 and NPF-80; that I am familiar with the content thereof; and that the
matters set forth therein are true and correct to the best ofmy knowledge and belief.

. Cloni er 1

.ice Pre ent, clear ngineering

STATE OF TEXAS )
)

COUNTY OF MATAGORDA )

g g~
Subscribed and sworn to before me, a Notary Public in and for the State ofTexas, this ~ o

day of u I',1998.

,o"""'"'<.„UNDARITfENBERRY
Notaej publto, State of Texas

MyCommtsstoa Expires'oiLi OGTI 9i 2001 Notary Public in and for the
State ofTexas
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ATTACHMENT 2
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1. BACKGROUND

The South Texas Project (STP) willreplace the original Westinghouse Model E steam generators
(SGs) with Westinghouse Model Delta (5) 94 steam generators. Unit 1 SG replacement is
scheduled to occur at the end of Cycle 9, currently planned for the spring of the year 2000.
Unit 2 replacement is scheduled to occur at the end of Cycle 9, currently planned for the
year 2002. Thus, STP willbe operating with two different SG models for a period of time.

The new d 94 SGs to be installed in each unit have a lower flow resistance. As a part of the SG
modification, additional bypass flow willbe introduced by increasing the upper head (UH) flow
nozzle flow area to address the increased core flow in the 694 SGs. As a result, the STP design
with the b,94 SGs willchange from a THoT UH design to a TOLD UH design. The proposed
design changes are described in STPNOC letter dated May 7, 1998 (NOC-AE-00080).

The design and performance differences of the modifications associated with the replacement b,
94 SGs, as compared with existing Model E SGs, have required re-analysis of the small break
loss of coolant design basis accident (LOCA). The re-analysis was performed using the currently
approved evaluation model for small break LOCAs.

The b,94 SGs small break LOCA re-analysis credits operator action to reduce the setpoints of the
safety-grade SG Power-Operated Relief Valves (PORV) at least to 1000 psig in order to provide
a more rapid cooldown of the primary side by depressurizing the SG secondary. The Emergency
Operating Procedures willdirect the operator to reduce the setpoint'to between'990 and
1000 psig. This operator action must be completed within 45 minutes of accident initiation to
satisfy the 10 CFR 50.46 acceptance criteria. In fact,,the re-analysis has demonstrated that the
use of the operator action reduces the existing Peak Cladding Temperature (PCT) of 1849'F for
the most limiting small break LOCA transient as reported in STPNOC letter dated July 7, 1998,
(ST-NOC-AE-00189) to 1654'F. This reduction in PCT is considered.a significant change in
accordance with 10 CFR 50.46.

Pursuant to concerns raised in NRC Information Notice 97-78, modeling of'this proposed
operator action in the small break LOCA analysis is deemed an unreviewed safety question in
accordance with 10 CFR 50.59. The proposed license amendment addresses the unreviewed
safety question associated with this operator action.

The 594 SG re-analysis also assumes reduced main feedwater temperature and the automatic
operation of the safety-grade SG PORV. The reduced main feedwater temperature is consistent
with a future STPNOC license amendment as stated in STPNOC letter dated May 7, 1998
(ST-NOC-AE-00159). The automatic operation of the SG PORVs is consistent with the license
amendment proposed by STPNOC in its letter dated August 18, 1997 (ST-HL-AE-05689).
Although not a specific part of this proposed license amendment, STPNOC requests the NRC to
include the automatic operation of the safety-grade SG PORVs and the reduced main feedwater
temperature as an integral part of its review.
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2. PROPOSE<D CHANGE<S

STPNOC proposes to revise the STP Updated Final Safety Analysis Report (UFSAR), as shown
by the draft in Attachment 5, to reflect the revised small break LOCA analysis for the 694 SGs.
The proposed license amendment herein addresses the operator action to reduce the SG PORV
setpoint as addressed by the revised small break LOCA analysis for the 594 SGs.

The proposed license amendment reflects the steam generator model rather than the STP unit in
which the 394 SGs and TcoLD UH design are installed. Therefore, the proposed license
amendment is applicable to either unit and no future license amendment would be necessary to
support the 694 SGs and TOLD UH modifications to Unit 2.

3. SAFETY E<VALUATION

3.1 Introduction

The current STP small break LOCA analysis is documented in Chapter 15.6.5 of the UFSAR,
and reflects the Model E SG and THoT UH design.,A re-analysis has been performed to model
the b,94 SGs and the conversion to the TOLD UH design. Other initial conditions and analysis
assumptions are discussed below.

The results of the small break LOCA analysis for the b,94 SGs demonstrate conformance with
the 10 CFR 50.46 acceptance criteria (Ref. 1).

3.2 Method of Anal sis

The NOTRUMP small break LOCA evaluation model was used to re-analyze the small break
LOCA for the b,94 SGs. The NOTRUMP evaluation model (Refs. 2 and 3) consists of the
NOTRUMP code. (Ref. 4) and the LOCTA-IVcode (Ref. 5). The NOTRUMP computer code is
a state-of-the-art, one-dimensional general network code used to perform the system hydraulic
calculations throughout the transient. Clad thermal analyses were performed with the LOCTA-
IVcode which uses as input the reactor coolant system (RCS) pressure; fuel rod power history,
steam flow past the uncovered part of the core, and mixture. height hi'story from the NOTRUMP
hydraulic calculations.
The STP small break LOCA analysis is fundamentally the same as other small break LOCA
analyses performed by Westinghouse, but some variation from the typical Westinghouse small
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LOCA analysis application were incorporated owing to the unique features of the STP
design and small break LOCA behavior. These unique modeling features include:

~ Use of an explicit loop (4-loop) version of the NOTRUMP model,
~ Modeling of the safety-grade SG PORVs for a small break LOCA, and'

Credit for operator action to reduce the SG PORV setpoint

The STP units have a number of other unique. design features which were considered in the
application of the evaluation model. In addition to a 14 foot core, the STP Emergency Core
Cooling System (ECCS) includes accumulators and independent, dedicated (unheadered)
pumped ECCS in three of the four reactor coolant loops. The remaining loop (Pressurizer loop-
loop D) has no accumulator or pumped ECCS. STP units also have no automatic safety-grade
charging flow resulting from a safety injection (SI) signal. The STP units feature safety-grade
PORVs for each of the four steam generators. The SG PORVs willlift,providing secondary
steam relief when the pre-set pressure is reached. These unique design features, in conjunction
with various limiting single failure (LSF) assumptions can lead to large asymmetries between
reactor coolant. loops. To adequately and accurately model the effects of these asymmetries, it is
necessary to use an explicit loop (4-loop) version of the NOTRUMP model.

Use of an explicit loop model allowed appropriate modeling capability to capture the potential
loop-to-'loop asymmetries in ECCS, auxiliary feedwater (AFW) delivery, and PORVs.(depending
on the LSF assumed and the assumed location of the faulted loop). With the additional noding
required to model the four explicit loops, all the typical features of the NOTRUMP evaluation
model were employed in the 694 SGs analysis, including:

~ Loop seal restriction,
~ SI in the Broken Loop (except for LSF scenarios in which no SI is available to the broken

loop),
~ COSI condensation model, and
~ Those models and assumptions as set'forth in the approved version of the NOTRUMP

topical report.

The safety-grade SG PORVs were modeled'in the same manner as other atmospheric relief
valves (i.e., MSSVs) as described in the approved version of the NOTRUMP topical'report. To
ensure conservatism in the modeling, uncertainties were calculated for the STP-specific
instrumentation, and these uncertainties were added to the opening pressure based on the current
setpoint modeled in the calculations. Opening of the safety-grade SG PORVs is assumed to be
automatic, and no operator action is required to actuate this system. Operator action to.facilitate
the automatic mitigation capability of the safety-grade SG PORVs is described in Section 3.3.
Potential failure of one or more PORVs due to a partial loss of emergency power and,ultimate
discharge of the associated nitrogen accumulators has been included in the LSF studies (see
Section 3.3.3).
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3.3 Desi nBasis

3.3.1 Initial Condition Anal sis Assum tions

~ The design basis small break LOCA is assumed to result from an instantaneous rupture of a

pipe in the RCS pressure boundary consistent with 10 CFR 50, Appendix K. The, limiting
small break LOCA event occurs with the plant operating at 102% Licensed Core Power in
accordance with existing licensing basis assumptions. A

The analysis includes the calculation of a spectrum of. three break sizes to determine the limiting
small break LOCA break size. The analysis was performed with a reactor vessel.UH temperature
equal to the RCS cold leg temperature consistent with the modified STP Unit 1 design. The
analyses evaluated a range of operating temperatures (582.3'F < Tp vo < 593.0'F) plus RCS
temperature uncertainties of6', and a range of main feedwater (MFW) temperatures
(390.0'F < TMrw < 440.0'F). The reduced main feedwater temperature is consistent with a
future STPNOC license amendment as stated in STPNOC letter dated May 7, 1998 (ST-NOC-
AE-00159). In addition, the results bound both Zirc-4 fuel and fuel with ZIRLO cladding,

" instrument tubes, thimbles, and grids.

Other important input parameters and initial conditions used in the b,94 SGs small break LOCA
analysis are listed in Table 1.

3.3.2 0 erator Action Assum tions

Operator actions assumed in the design basis accident analysis are identified in UFSAR Sections
15.6.5.3.2.3 and Q211.52 of the NRC Questions and Responses.

The revised small break LOCA analysis for the b,94 SGs assumes operator action at or prior to
45 minutes after the initiation of the accident to provide a more rapid cooldown of the primary
side by depressurizing the steam generator secondary at least to 1000 psig. The Emergency
Operating Procedures (EOPs) willdirect the operator to reduce pressure, ifpossible, using. the
steam dumps first, then the safety-grade SG PORVs, ifsteam dumps are unavailable. The small
break LOCA analysis takes credit for the safety-grade SG PORVs only, since the Steam Dumps
are not safety-grade. The operator is instructed to.lower the SG PORV setpoint, an operation
achievable from the plant control, room. Consistent with the intent of the EOPs, this operator
action facilitates the automatic mitigation capability of the SG PORVs, and does not initiate the
mitigating safety function.
NRC Information Notice (IN) 97-78 provides the guidelines for review of licensee analyses of
operator actions. These guidelines and the STP assessment for this proposed operator action. are
presented in Attachment 3.
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3.3.3 S stemFailure Assum tions

LOCA analyses are performed under Single Failure Criterion in accordance with 10 CFR 50,
Appendix K I.D.1, and 10 CFR 50, Appendix A, General Design Criterion 35.

Due to the asymmetries presented by the unique design features of the STP design, multiple
combinations of limiting single failures were considered. These'included common mode failures
(emergency diesel generator failure) that could lead to various failures of pumped ECCS, AFW,
and SG PORVs. Sensitivity studies of these multiple scenarios were performed, using the
explicit loop NOTRUMP model (See Section 3.2), to establish the limiting scenario in terms of
small break LOCA PCT results. The limiting scenario was found to be a postulated actuation
signal failure due to the assumed loss of emergency power to Train A. This leads to a loss of
pumped ECCS and the Motor-Driven AFW in Loop A, and the loss of the Turbine-Driven AFW
in Loop D, with the break in loop B. The Loop A and D SG PORVs are also assumed inoperable
with the loss ofTrain A emergency power because of the ultimate discharge of the associated
nitrogen accumulators. The failure of the SG PORVs to open was included in the limiting
scenario. A failure of the SG PORV to close was concluded not to represent a degradation to the
mitigation capability for small break LOCA. The results of this limiting scenario are discussed
in Section 3.4.

3.4 Results

3.4.1 Transient Pro ression

The b,94 SGs analysis follows a typical small break LOCA transient progression, accelerated by
the automatic opening of the safety-grade SG PGRVs and operator action to provide a more rapid
cooldown of the primary side by depressurizing the steam generator secondary.

The limitingcase for the b,94 SGs small break LOCA analysis is the 2-inch equivalent diameter
break, with low RCS temperature, and low MFW temperature (See Section 3.3.1). Table 2 (time
sequence of events) and the following transient plots for the limitingcase demonstrate the
general trends of the transient.

Pressurizer pressure Figure 1

Core mixture level Figure 2
Peak clad temperature Figure 3

3.4.2 Results Discussion

The most limiting small'break LOCA was demonstrated to be a 2-inch equivalent diameter break,
with low RCS and low MFW temperatures within the range of operation conditions described in
Section 3.3.1. Table 3 provides the results for the limiting2-inch low RCS temperature, low
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MFW case. The revised PCT for the most limitingsmall break LOCA transient is calculated to
be 1654', which remains below the 10 CFR 50.46 acceptance criteria of2200'.

4. Im lementation

The modifications associated with the Model 694 RSGs and the TcoLD UH modification are
scheduled to be completed by the Spring of the year 2000 for Unit 1 and the year 2002 for Unit 2.
The proposed license amendment is applicable to both STP units. STPNOC requests that the
NRC review and approve the proposed license amendment by November 1999 to support the
timely implementation of the resulting amendment and the return to power from the Unit 1

outage.

5. References

1. Nuclear Regulatory Commission, Code ofFederal Regulations - Energy, Title 10, Chapter 1,
Part 50, Section 50.46,.Acceptance Criteria for Emergency Core Cooling Systems for Light
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3. Thompson, C. M., et al., "Addendum to the Westinghouse Small Break ECCS Evaluation
Model Using the NOTRUMP Code: Safety Injection in the Broken Loop and COSI
Condensation Model," WCAP-10054-P-A, Addendum 2, Revision 1, 1995.

4. Meyer, P. E., "NOTRUMP, A Nodal Transient Small Break and General Network Code",
WCAP-10079-P-A, August 1985.

5. Bordelon, F. M., "LOCTA-IVProgram: Loss-of-Coolant Transient Analysis," WCAP-8301
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Table 1

Small Break LOCA In ut and Initial Conditions

Core Power, MWt
Total Peakin Factor
Axial Peakin Factor
Reactor Coolant Pressure, sia
Thermal Desi n Flow ( m/loo )
Steam Generator Tube Plu in Level, %
AFW Flow, gpm

AFW Tem erature, 'F
MSSV setpressures, psig

Steam Generator PORV set oint (automatic), si
U er Head Tem erature

Loop A
Loop B
Loop C

.Loo D

Valve 1

Valve 2
Valve 3

Valve 4
Valve 5

3,'800

2.70
1.62

2,3002

98,000
10

,0
500
500
0

212
1285
1295
1305
1315
1325

1225

Tcor.D
SI in the Broken Loo
NOTRUMP Loo Modelin
Safet -Grade SG PORVs
0 erator Action (second cooldown)
Break Size (inches)

Modeled
4loo s(nolum in )

Credited
Within 45 minutes

1.5, 2, 3

'wo percent is added to this power to account for calorimetric error.
This value bounds the pressure of 2250 psia plus 46 psi uncertainty assumed in the UFSAR.
Corresponds to the LSF scenario leading to the limitingPCT (See Section 3.3.3).
Value is adJusted in accident analysis to include 3% accumulation, and 3% uncertainty for each
valve. Data represents each of five valves on each of four steam generators.
Value is adJusted in accident analysis to include 4.58% uncertainty. While there is no
"accumulation" for this PORV, an additional 4.9% was added to allow for full flow.
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Table 2

8 94 SGs SMALLBREAK
TIMESE UENCE OF EVENTS

Event

Start Accident Initiation
Reactor Tri Si nal, sec

To of Core Uncovered, sec

Accumulator In'ection Be ins, sec

Peak Clad Tem Occurs, sec

To of Core'Covered, sec

Time
seconds)

2 ln
Lo-Lot

0.0
52.9
2025
N/A

2657.6
3291

Lo-Lo - Low. loop temperature (582.3'F -,6'F
uncertainty); Low MFW temperature (390'F).
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Table 3

694 SGs SMALLBREAKANALYSISRESULTS

Event
Peak clad tern erature, 'F

Elevation, ft.
Max. local ZR/H20 reaction, %
Elevation, ft.
Total ZR/H 0 reaction ~

Hot.rod burst'time, sec.

Elevation, ft

2 ill.
Lo-Lot

1654'3.25

0.88
13.25

, ~ (1.0
N/A
N/A

Lo-Lo,.- Low loop temperature (582.3'F - 6'F
uncertainty); Low MFW temperature (390'F).,
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FIGURE 2
Small Break LOCA Core Mxture Level2" break RCS Temperature of582.3'

MFWTemperature of390'
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FIGURE 3
Small Break LOCAPeak Clad Temperature
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ATTACHMENT 3

IN 97-78 ASSESSMENT
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IN Guideline I

The specific operator actions required.

STP Assessment of IN Guideline 1

The operator action credited in the small break LOCA analysis is to lower the SG PORV
setpoints within 45 minutes after accident initiation. The purpose of the action:is to provide a
more rapid cooldown of the primary side by.depressurizing'he secondary side, at least to
1000 psig during a small break LOCA'.using the steam dumps, first, then the SG PORVs, ifsteam
dumps are unavailable. This operator action is. required for the d,94 SGs and is not required for
the current Model E steam generators.

IN Guideline 2

The potentially harsh or inhospitable environmental conditions expected.

STP Assessment of IN Guideline 2

The operator would complete this action from within the Control Room. The design of the
control room permits safe occupancy during abnormal. conditions as.described*in STP evaluation
for 10 CFR 50, Appendix A, General Design Criterion 19 (See'UFSAR Section 3.1.2;2.10.1).

IN Guideline 3

A general discussion of the ingress/egress paths. taken by the operators to,accomplish functions.

STP Assessment of IN Guideline 3

The operator would complete this action from within the control room and ingress/egress paths
are not necessary.

IN Guideline 4

The procedural guidance for required actions.
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STP Assessment of IN Guideline 4

The operator action to lower the safety-grade SG PORV setpoints willbe added to the STP
Emergency Operating Procedures.

IN Guideline 5

The specific operator training necessary to carry out actions; including operator qualifications
required to carry out actions.

STP Assessment of IN Guideline 5

Operator training on the purpose and required sequence willbe conducted prior to steam
generator replacement. The training willconsist of classroom training for all licensed operators
followed by simulator training using a small break LOCA scenario. Allrequalification crews
willreceive this training, and completion of the operator action within the required time willbe
evaluated as a critical task. Ifany crew fails to perform the task within the required time, it will
be a basis for crew failure. The training willalso become a part of the initial license operator

IN Guideline 6

Any additional support personnel and/or equipment required by the operators to carry out actions.

STP Assessment of IN Guideline 6

Currently, the STP EOPs have an operator action for a steam generator tube. rupture (SGTR)
similar to the operator action for the small break LOCA addressed by this proposed license
amendment. The operator action for the SGTR is to raise the safety-grade SG PORV setpoints.
The operator action credited in the small break LOCA analysis for the,b,94 SGs is'to lower the
safety-grade SG PORV setpoints. The purpose of the acti'on is to provide a more rapid cooldown
of the primary side by depressurizing the secondary side during a small break LOCA using the
steam dumps first, then the SG PORVs, ifsteam dumps are unavailable. No additional support
personnel and/or equipment is required by the operators to perform this action.

IN Guideline 7

A description of information required by the control room staff to determine whether such
operator action is required, including qualified instrumentation used to diagnose the situation and
to verify that the required action has successfully been taken. gn accordance with Regulatory
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Guide 1.97, Revision 3, qualification of the instrumentation relied upon by the operators may be
an important review issue. RG 1.97 defines Type A variables as "those variables to be monitored
that provide the primary information required to permit the control room operator to take specific
manually controlled actions for which no automatic control is provided and that are required for
safety systems to accomplish their functions for design basis accident events.")

STP Assessment of IN Guideline 7

Currently, the STP EOPs have an operator action for a steam generator tube rupture (SGTR)
similar to the operator action for the small break LOCA addressed by this proposed license
amendment. The operator action for the SGTR is to raise the safety-grade SG PORV setpoints.
The operator action credited in the small break LOCA analysis for the b,94 SGs is to lower the
safety-grade SG PORV setpoints. The purpose of the action is.to provide a more rapid cooldown
of the primary side by depressurizing the secondary side during a small break LOCA using the
steam dumps. first, then the SG PORVs, ifsteam dumps are unavailable. The same indications to
verify the operator action was taken successfully would,be. used in either. accident, which is steam
line pressure. These'indications conform to RG 1.97 as described in the STP UFSAR,
Table 7.5-1.

IN Guideline 8

The ability to recover from credible errors in performance of manual actions, and the expected
time required to make such a recovery.

STP Assessment of IN Guideline 8

The operators at STP are highly trained and proficient in their duties. The operator training
includes an understanding of the expected system responses in order to ensure recovery from
equipment failures or operator errors. Recent simulator exercises have demonstrated the ability
of the STP operators to complete the required operator actions as written in the EOPs and to
diagnose system responses.

STPNOC considers itunlikely the highly trained operator crews, using written procedures, 3-way
communication and system response verification, would fail to complete the required operator
actions. Operator training on the purpose and required sequence willbe conducted prior to steam
generator replacement.

The proposed operator action is required to be completed at or prior to 45 minutes after the
accident. Consequently, STPNOC believes that sufficient time is available for the operators to
complete the required actions, verify system responses, diagnose any errors in performing the
required operator actions, and to complete any recovery actions necessary.



II



0
NOC-AE-00151.
Attachment 3
Page5 of5

IN Guideline 9

Consideration of the risk significance of the proposed operator actions.

STP Assessment of IN Guideline 9

STPNOC has submitted the STP Level 2 Probabilistic Safety Assessment and Individual Plant
Examination (PRA) in letter dated August 28, 1992 (ST-HL-AE-04193). The. current STP PRA
models the operator action to depressurize the RCS for a small break LOCA, including
depressurizing the secondary side using the SG PORVs-if the steam dumps are not available.
The likelihood of failure of this operator action is modeled in the STP PRA top event OD
(Operator Depressurize). The frequency of failure is based on. sequence specific operator
interviews.and is 4.4'x 10 on demand. Since the operator action is currently modeled, the risk
to core damage is unchanged.
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DETERMINATIONOF No SIGNIFICANT
HAZARDS CONSIDERATION

FOR THE
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SMALLBREAKLOSS OF COOLANTACCIDENT
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DETERMINATIONOF NO SIGNIFICANTHAZARDS CONSIDERATION

STP has evaluated this proposed amendment and determined that it involves no significant
hazards considerations. According to 10 CFR 50.92(c), a proposed amendment to an operating
license involves no significant hazards consideration ifoperation of the facility in accordance
with the proposed amendment does not:

1. Involve a significant increase in the probability or consequences of an accident
previously evaluated; or

2. Create the possibility of a new or different kind of accident from any accident
previously evaluated; or

3. Involve a significant reduction in a margin of safety.

PROPOSED CHANGE

STPNOC proposes to revise the STP UFSAR, as shown by the draft in Attachment 5, to reflect
the revised small break LOCA analysis for the b,94 SGs. The proposed license amendment
herein addresses the operator action to reduce the SG PORV setpoint consistent with the revised
small break LOCA analysis for the 694 SGs.

NO SIGNIFICANTHAZARDS ANALYSIS

The proposed change does not involve a significant increase in the probability or
consequences of an accident previously evaluated.

The proposed operator action associated with the re-analysis of the b,94 SGs willnot
result in a significant increase in the probability of an accident previously evaluated. The
initiators of any design basis accident are not affected by this operator action. The
operator action would facilitate the automatic mitigation capability of the SG PORVs,
and would not initiate the mitigating safety function. The operator action willbe
incorporated into the EOPs and would not be performed until after the initiation of an
accident. The automatic actuation of the SG PORVs is not a new design feature. The
effects of inadvertent'opening of a single steam dump, relief or safety valve are currently
analyzed as described in Section 15.1.4 of the UFSAR. Consequently, there is no
significant impact on any previously evaluated accident probabilities.

The proposed operator action associated with the re-analysis of the b,94 SGs does not
result in a significant'increase in the consequences of any accidents previously evaluated.
The operator action willnot adversely affect the integrated ability of the plant systems to
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perform their intended safety functions to mitigate the consequences of,a small break
LOCA, or any other accident previously evaluated. In fact, the re-analysis has
demonstrated that the use of the operator action reduces the consequences of a small
break LOCA in that the Peak Cladding Temperature for the most limiting small break
LOCA transient is reduced and continues to be substantially below the acceptance limitof
10 CFR 50.46.

The operator action does not affect the integrity of any fission product barrier such that
their function in the control of radiological consequences is not. affected. The
radiological consequences for the small break LOCA presented in the UFSAR remain
unchanged as a result of the proposed operator action.

The proposed change does not create the possibility of a new or different kind of
accident from any accident previously evaluated.

The proposed license amendment does not create the possibility of a new or different kind
of accident from any accident previously evaluated. The proposed amendment is 'not the
result of any physical changes to the existing facility. The operator action does not"
represent a different initiator for any design basis accident and does not create new design
basis scenarios. Small break LOCA mitigation, utilizing a combination of automatic and
manual actions, is already part of the STP licensing basis. Written procedures address
those operator actions required for small break LOCA mitigation. The current STP EOPs
have an operator action for a steam generator tube rupture (SGTR) similar to the operator
action for the small break LOCA addressed by this proposed license amendment. The
operator action for the SGTR is to raise the safety-grade SG PORV setpoints. The
operator action credited in the small break LOCA analysis for the b,94 SGs is to lower the
safety-grade SG PORV setpoints. The purpose of the action is to provide,a more rapid
cooldown of the primary side by depressurizing the secondary side during a small break
LOCA using the steam dumps first, then the SG PORVs, ifsteam dumps are unavailable.
The inadvertent operation of a single steam dump, relief or safety valve is currently
addressed in UFSAR Section 15.1.4.

The proposed amendment does not alter any original design specification, such as seismic
requirements, electrical separation requirements and environmental qualification, and is
not the result of any physical changes to the facility. In addition, the proposed
amendment does not result in exposure of additional equipment used in accident
mitigation to an adverse environment beyond that currently identified'in the UFSAR.

The proposed change does not involve a significant reduction in a margin of safety.
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i

The proposed:operator-action does not involve a,significant reduction in the margin of
safety. The:plant systems required for the mitigation of any design basis accidents will
continue to be able to.perform their safety function. In fact, the re-analysis has
demonstrated that the use of the'operator action reduces the consequences of a small
break'LOCA in that the Peak Claddihg Temperature for the most limiting,small break
LOCA transient is reduced and continues to be substantially below, the acceptance criteria
of 10 CFR 50.46.
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The followingUFSAR section is an additional section to the existing UFSAR and to be inserted
after the existing UFSAR section 15.6.5.

15.6.6 Loss. Of Coolant Accidents (8 94 Replacement Steam Generator)

This section describes the LOCA analysis in support of the 694 Replacement Steam Generator
(RSG), and parallels the information documented in Section 15.6.5 for the existing Model E
Steam Generator design. Only that information that is unique for the 894 RSG LOCA analyses
is included here. Allother information related to general descriptions and bounding analyses
refers to Section 15.6.5.

For large break LOCA, the short-term consequences are bounded by the analysis for the Model E
Steam Generator as presented in the body of Section 15.6.5.

15.6.6.1 Identification of Causes and Fre uenc Classification. Refer to Section 15.6.5.1.

15.6.6.2 Se uence ofEvents and S stems 0 erations. Refer to Section 15.6.5.2,
noting that the time for realignment of the ECCS to supply water to the RCS hot legs in order to
control the boric acid concentration in the reactor vessel has been calculated'to be greater than
5.5 hours, for the 694 steam generators, after initiation of the LOCA. Also note that the block
diagram summarizing various protection sequences for safety actions required to mitigate the
consequences of this event, for the 694 steam generators, is provided in Figure 15.6-73.

15.6.6.3 Environmental Conse uences. Refer to Section 15.6.5.3.

15.6.6.4 Core and S stem Performance. Refer to Section 15.6.5.4.

15.6.6.4.1 Mathematical Model: The requirements of an acceptable ECCS
Evaluation Model are presented in Appendix Kof 10 CFR 50 (Ref. 15.6-2).

Lar e Break LOCA Evaluation Model

Refer to Section 15.6.5.4.1 - Large Break LOCA Evaluation Model

Small Break LOCA Evaluation
Model'efer

to Section 15.6.5.4.1

The STPEGS small break LOCA analysis for the b,94 RSGs is fundamentally the same as the
small break LOCA described in Section 15.6.5.4.1. One additional unique modeling features is:
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~ Credit for operator action to reduce the SG PORV setpoint (Ref: NRC SE for
amendment)

The operator action credited in the small break LOCA analysis is to lower the SG PORV
setpoints at least to 1000 psig within 45 minutes after accident initiation. The purpose of the
action is to provide a'more rapid cooldown of the primary side by depressurizing secondary side
during a small break LOCA using the steam dumps first, then the SG PORVs, ifsteam dumps are
unavailable. The SBLOCA analysis only takes credit for the SG PORVs, since the Steam Dumps
are not safety-grade. The operator actions to lower secondary side pressure using either the SG
PORV or the steam dumps are achievable from the plant control room. Consistent with the
intent of the Emergency Operating Procedures (EOPs), the operator action credited in the small
break LOCA analysis does not initiate a mitigating safety function, but facilitates the automatic
mitigation capability of the SG PORVs.

15.6.6.4.2 In ut Parameters and Initial Conditions: Refer to Section 15.6.5.4.2 for
information about large break LOCA.

Table 15.6-15 lists important input parameters and initial conditions used in the 894 RSG'small
break LOCA analysis.

The analysis presented in this section was performed with a reactor vessel upper
head'emperatureequal to the RCS cold leg temperature consistent with the STP b,94 RSG design.

The analyses evaluated a range of operating temperatures (582.3'F~ Tpvo < 593.0'F) plus RCS
temperature uncertainties of+6'F, and a range ofMain Feedwater (MFW) temperatures
(390.0'F < T < 440.0'F).

The bases used to select the numerical values that are input parameters.to the analysis have been
conservatively determined from extensive sensitivity studies (Refs. 15.6-17 through 15.6-19). In
addition, the requirements ofAppendix K regarding specific model features were met by
selecting models which provide a significant overall conservatism in the analysis. The
assumptions made pertain.to the. conditions of the reactor and associated. safety system equipment
at the time the postulated LOCA occurs and include such. items as the core peaking factors and
the performance of the ECCS system. Decay heat generated throughout the transient is also
conservatively calculated.

15.6.6.4.3 Results:

Lar e Break Results

Refer to Section 15.6.5.4.3 - Large Break Results

Small Break Results
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A small break LOCA analysis was performed for STP in support of:

~ Steam Generator Replacement,

~ Conversion to TOLD Upper Head, and

~ Operator action to reduce the SG PORV setpoint.

Due to the asymmetries presented by the unique features of the STP design, multiple
combinations of limiting single failures were considered. These included common mode failures
(emergency diesel generator failure) that could lead to various failures ofpumped ECCS, AFW,
and SG PORVs. Sensitivity studies of'these multiple scenarios were performed to establish the
limiting scenario in terms of small break LOCA PCT results. The limitingscenario was found to
be a postulated actuation signal failure leading to the unavailability of the emergency bus for
loops A and D. The Loop A and D SG PORVs are also assumed inoperable with the loss of
Train A emergency power because of the ultimate discharge of the associated nitrogen
accumulators. The failure of the SG PORVs to open was included in the limiting scenario. A
failure of the SG PORV to close was concluded not to represent a degradation to the mitigation
capability for SBLOCA. The results of this limiting scenario are presented here.

Based upon the results of the LOCA sensitivity studies (Ref. 15.6-18),.the limiting small break
was found to be less than a 10-inch-diameter rupture of the RCS cold leg. Therefore, a range of
small break analyses are, presented which establishes the most limitingbreak size. From these
calculations, the 2-inch equivalent diameter break was found to be limiting. The low end of the
loop operating temperature range and the low end of the MFW operating range were determined
to provide the most limiting small break LOCA results.

The results of these analyses are summarized in Tables 15.6-16 and 15.6-17.

Figures 15.6-59 through 15.6-72 present the principal parameters of interest for the small break
ECCS analyses. For all cases presented in the UFSAR the following transient parameters are
presented:

1. RCS pressure

2. Core mixture height

3. Peak clad temperature (ifcore uncovery is predicted to occur)

4. Core power after reactor trip (common to all transients)

5. Small. break safety injection flow rate versus RCS pressure (common to all transients)

6. Small break power shape (common to all transients)
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For the limiting2-inch, low loop temperature, low MFW temperature case, the following
additional transient parameters are presented:

7. Core steam flow rate

8. Hot spot. fluid temperature

9. Rod filmheat transfer coefficient

The results presented in Table 15.6-17 bound both Zirc-4 fuel and fuel with ZIRL'O.'cladding,
instrument tubes, thimbles, and grids.

The maximum calculated peak clad temperature, for all:small breaks analyzed are shown in Table
15.6-17. These results are within all acceptance criteria limits of 10 CFR 50.46.
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TABLE 15.6-15

INPUT PARAMETERS USED IN THE b,94 RSG SBLOCA ANALYSIS

Core Power('), MWt
Total Peaking Factor
Axial Peaking Factor
Power Shape

Fuel Assembly Array
Safety Injection Pumped Flow
Initial Loop Flow, lb/sec
RCS Temperature, 'F
Reactor Coolant Pressure, psia
Steam Pressure, psia
Steam Generator Tube Plugging Level, %
Main Feedwater Temperature, 'F
AFW Flow, gpmt ~ Loop A

Loop B

Loop C

Loop D
AFW Temperature, F
MSSV Setpressures, psig Valve 1

'Valve 2

Valve 3

Valve 4
Valve 5

Steam Generator PORV setpressure (automatic),
pslg

3,800
2.70

1.62

See,Figure 15.6-72

17 x 17 XL, V5H
See Figure 15.6-7,1

9,841
582.3'F ( Tp,vo( 593.0'F
2,300'

1107 / 904'

10

390.0'F K TMFw K 440.0'F
0

500

500

0

2.12

1285

1295

1305

1315

1325

1225

Two percent is added to this power to account for calorimetric error.
Analysis incorporates effects of +6'F uncertainty.
This value bounds the actual'pressure of 2250 psia plus 46 psi uncertainty.
Corresponds to the range of MFW temperatures (390'F /440'F, respectively).
Corresponds to the LSF scenario leading to the limitingPCT.
Value is adjusted in the analysis to include 3% accumulation, and 3% uncertainty for each valve.
Data represents each of five val'ves on each of four steam generators.
Value is adjusted in the analysis to include 4.58% uncertainty. While there is no "accumulation" for
this PORV, an additional 4.9% was added to allow for full flow.
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TABLE 15.6-16

b,94 RSG SMALLBREAK
TIMESE UENCE GF EVENTS

Time (seconds)

Event (Equivalent Break Size at

Lo-Lo*Conditions)

Start (Accident Initiation)

Reactor Trip Signal, sec

Top of Core Uncovered, sec

Accumulator Injection.,Begins, sec

Peak Clad Temp Occurs, sec

Top of Core Covered, sec

0.0

21.9'15

N/A

1186.3

1833

0.0

52.9

2025

N/A

2657.6

3291'm.

'm. 1;5 in.

0;0

100.1

N/A

N/A

N/A

N/A

Lo-Lo - Low loop temperature'(582.3'F - 6'F uncertainty); Low MFW temperature (390'F).
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TABLE 15.6-17

694 RSG SMALLBREAKANALYSISRESULTS

Event (Equivalent Break Size

at Lo-Lo*Conditions)

Peak clad temperature, 'F
Elevation, ft.

Max. local ZR/H20 reaction, %

Elevation, ft.,

Total ZR/H20 reaction

Hot rod burst time, sec.

Elevation, ft.

3-1n.

1481

13.25

0.54

13.25

<1.0

N/A
N/A

2 111.

1654

13.25

0.88

13.25

<1.0

N/A
N/A

1'.5 in.

NCUxx

N/A
N/A
N/A
<1.0

N/A
N/A

Lo-Lo - Low loop, temperature (582.3'F - 6'F uncertainty); Low MFW',temperature (390'F).

No Core Uncovery was observed for this case.
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ENCLOSURE 1 - PROPOSED AMENDMENTTO UNITS 1, 2 AND 3 TECHNICAL
SPECIFICATIONS 3.8.1 AND 3.3.7

A. DESCRIPTION AND SAFETY ANALYSIS OF THE PROPOSED TECHNICAL
SPECIFICATION AMENDMENT

3.8.1 AC'Sources —0 eratin

Technical Specification (TS) 3.8.1 Condition G is being revised to ensure that the
appropriate actions will be taken to prevent double-sequencing of the safety-related
loads. This change assures that the guidance in Regulatory Guide (RG) 1.93 for the
capability of the offsite circuits "to effect a safe-shutdown and to mitigate the effects of an
accident" will be met. Condition G is changed from "Electrical Distribution System input
voltage less than limits." to "One or more offsite circuits do not meet required capability.'"
Since the post trip voltage is dependent on a number of factors (including pretrip voltage,
load, number of units on line, and number of transmission lines in service). the "voltage
limit" is replaced with the "required capability". The flow chart in Figure 1 summarizes the
required capability for offsite circuits described in the proposed Bases for TS 3;8.1
Condition G. Maintaining the "required capability"'ensures that the post-trip voltage will
stay above the DVR trip.setpoint and the event will not cause loss of the offsite circuits.

The "required capability" of each offsite circuit must be reviewed ifeither of the following
conditions exist:

~ The steady-state switchyard voltage is below 525 kV or
~ Only one Palo Verde unit is online and capable of regulating switchyard voltage

(generator synchronized to the grid and automatic VAR.control equipment in
service).

Different combinations of pre-trip switchyard voltage and post-trip startup transformer
loading that could result in a post-trip voltage that could cause a DVR to actuate. have
been determined. The post-trip loading is the loading, in MVA(megavolt-amperes), that
would be supplied by the associated startup transformer secondary winding
immediately after the completion of the,:automatic load, sequencing resulting from a
LOCA or other design basis accident. 'The equation for maximum allowable post-trip
load (MVA~), MVA~2x(kV-490), is conservatively based on the data points
determined from the bounding evaluations of post-trip switchyard voltage and post-trip
startup transformer loading. "kV" is the, post-trip switchyard-voltage. With one or more of
the other Palo Verde units online and available to regulate the switchyard,voltage, or
with the unit under consideration "not capable, of regulating switchyard voltage; the
switchyard voltage will not change significantly,following a unit trip. In this condition, the
post-trip switchyard voltage (kV) is assumed to be equal to the measured steady-state
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pre-trip switchyard voltage. Therefore, in this case, MVA~ is a function of actual
switchyard voltage. The post-trip loading is determined using the load block table in the
Bases. The load blocks include emergency loads, house loads, shared loads, water
reclamation facility (WRF), and other common loads. If the post-trip loading is less than
or equal to MVA~then the offsite circuit meets its "required capability." If the post-trip
loading is greater than MVA~, then the offsite circuit does not meet its "required
capability" and the required action of TS 3.8.1.G must be performed.

Figure 1 - TS 3.S.1.G Flow Chart
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TS 3.8.1.t

The maximum drop in switchyard voltage that would occur as a result of a Palo Verde
unit trip has been determined analytically by a bounding grid calculation. Tripping of
the turbine/generator can result in a decrease or increase in the switchyard voltage due
to the change in the flow of volt-amperes reactive (VARs) into or out of the electrical
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grid. The analysis bounds the condition of one 525 kV line out of service, no Palo
Verde units on line following the-trip, heavy system loading, and a maximum demand
on the grid from the house loads in all three Palo Verde units. Ifthe unit under
consideration is. the only Palo Verde unit~online and capable of regulating switchyard
voltage, then the number of 525 kV lines in service (Devers,.Kyrene, North Gila,
Westwing 1, and Westwing 2) determines the post-trip switchyard voltage. With all five
525 kV lines in service, the grid calculation determined that the post-trip switchyard
voltage would be 515.4 kV (MVA~50.8 MVA). With four of the five 525 kV lines in
service, the grid calculation determined that the post-trip switchyard voltage would be
512 kV (MVA~44MVA). In both these cases, if.the post-trip loading is greater than
MVA~,then the offsite circuit does not,meet its "required capability" and the required
action of TS 3.8.1.G must be performed. The grid calculation did not address more than
one 525 kV line out of service. Therefore, with.less than four of the five 525 kV lines in
service, the offsite circuit does not meet its'"required capability" and the required action-of
TS 3.8.1.G must be performed.

TS 3.8.1 current Required Action G.1 requires'blocking of one train of FBT and is
replaced with revised Required Action G.1 which requires that for each offsite circuit
that does not meet the required capability,'"Restore required capability of the offsite
circuit(s)." Blocking FBT'remains one of the options available to restore the required
capability. The revised Required Action G.1 is separately applied to each offsite circuit
that does not meet the required capability. Current Required Action G.2.2.1 requires
"Start, load and separate the opposite train DG from offsite power" is replaced with
revised Required Action G.2 which requires that for the affected offsite circuit(s)
"Transfer the ESF bus(es) from the'offsite circuit(s) to the DG(s)." The. revised Required
Actions G.1 and G.2 stipulate that the required capability of each affected offsite circuit
be restored or the affected unit enters the. shutdown requirements of Condition H. The
Completion Time for the revised Required Actions G;1 and G.2 is one hour. The one
hour time limit is appropriate and consistent with the need to remove the unit from this
condition because "double sequencing" is an unanalyzed condition that could affect
both ESF trains. Since Condition G is being revised to.provide actions. for the specific
offsite circuit that does not meet the required capability, it is not necessary to perform
the opposite train actions in current Required Actions G.2.1 and G.2.2;1 and, therefore,
.these are being deleted.

Current Required Action.G.2.2.2.is being, replaced with a note requiring LCO 3.8.1
Condition A or C be entered for require'd'offsite circuit(s) inoperable. The purpose of
current Required Action G.2.2.2 was to ensure that the voltage limits were restored
within 72 hours. Since both of a unit's ESF buses can be separated. from their offsite
circuits, it is more appropriate to enter TS'3;8.1 Condition A or C.. The revised Bases
for Condition G also clarifies that ifCoriditions A or C are entered, the Completion Time
clock for Conditions A and C would start'at'the time Condition G was entered.
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3.3.7 Diesel Generator DG —Loss of Volta e Start LOVS

TS 3.3.7 Surveillance Requirement (SR) 3.3.7.3 is being changed to ensure that the
setpoints reflect the required function of the relays. The specific voltage (3744 volts) that
the DVR time delay will occur is deleted. The dropout voltage allowable values (>3697
volts and <3786 volts) are already specified, and the timer has a discrete setting that is
not affected by the voltage level. These changes are editorial in nature and do not
affect any design or licensing bases. For the loss of voltage relays, the specified
surveillance value is changed to verify the time response at 0 volts (<2.4 seconds)
rather than 2929.5 volts (s11.4 seconds). There is no specific requirement in any
analysis that the loss of voltage relays trip within a certain time for a degraded voltage
condition. Their explicit function is to trip in 2.4 seconds or less for a complete loss of
voltage condition. Therefore, this function is being included in the TSs. The loss of
voltage setpoint (a3250 volts) is also being deleted. Although the nominal setpoint of
these relays is 3250 V, they will not necessarily trip at that level. The manufacturer only
shows the time/voltage curve for these relays. in the range of 0 to 2925 volts because
the trip time above 2925 is less predictable. The hypothetical curve in the 2925 to 3250
volt range is asymptotic to 3250 V, so the trip time may be very long at or near this
voltage, or due to tolerances the relay may not trip at all until a lower voltage is
reached.

3.8.1 AC Sources-0 eratin

TS 3.8.1 AC Sources - Operating, describ'es the requirements for both the offsite and the
onsite AC sources. These requirements include the circuits from the offsite transmission
network to the onsite Class 1E AC electrical power distribution system as well as the
DGs. The AC electrical power sources are designed to provide sufficient capacity,
capability, redundancy, and reliability to ensure the availability of necessary power to ESF
systems so that the fuel, reactor coolant system (RCS), and containment design limits are
not exceeded.
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3.3.7 Diesel Generator DG —Loss of Volta e Start LOVS

TS 3.3.7, Diesel Generator (DG) — Loss of Voltage Start (LOVS), describes the
requirements for the DG LOVS. The DGs provide a source of emergency power when
offsite power is either unavailable or insufficiently stable to allow safe unit operation.
Undervoltage protection willgenerate a LOVS in the event a Loss of Voltage or Degraded
Voltage condition occurs.

C. NEED FOR THE AMENDMENT

3.8.1 AC Sources —0 eratin
k

During the Design Basis and Calculation. Reverification efforts at Palo Verde it was
identified that, under certain accident scenarios at lower switchyard voltages within the
range expected by the Updated Final Safety Analysis Report (UFSAR), substandard
voltages would exist within the onsite Class 1E electrical distribution system (EDS).
During accidents which result in a unit trip and a FBT, and which occur at lower
switchyard voltages, Engineered Safety Features (ESF) loads would initiallybe
sequenced on the preferred offsite power sources. However, sustained substandard
voltages would exist on the Class 1E 4.16 kV ESF buses due to the FBT of non-Class
1E loads from the auxiliary transformer to the startup transformers and the starting of
ESF loads. Due to the sustained substandard voltages, the Class 1E degraded voltage
time delay relays (DVRs) would actuate to protect the downstream Class 1E loads. The
Class 1E loads would be stripped from the Class 1E 4.16 kV ESF buses. The bus
would be isolated from preferred offsite power and Class 1E loads would be
resequenced onto the Class 1E 4.16 kV ESF bus, which would then be receiving power
from the DGs. This effect is referred to as "double sequencing" and was reported in
Revision 1 to Licensee Event Report (LER) 93-011 on February 6, 1995. Specifically,
the condition of concern is where a subsequent unit trip or accident could result in
voltages at the Class 1E 4.16 kV ESF buses dropping to a level that would cause
actuation of the DVRs. Under this condition, the RG 1.93 operability guidance would
not be met.

As an interim action, additional "administrative controls" were implemented in the TSs to
monitor the condition of the offsite circuits. This is accomplished by LCO 3.8.1
Condition G. This LCO was previously added to the TS as a temporary measure ~

(Reference Amendments 102, 90, and 73'to the Units 1, 2, and 3 Facility Operating
Licenses, respectively and APS amendmeiit request dated July 3, 1995). The
proposed amendment in this submittal provides TS'requirements that provide final
resolution of this issue.
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This change is required to assure the cap'ability. of the offsite circuits "to effect a safe
shutdown and to mitigate the effects of an accident" in accordance with Regulatory Guide
1.93. The changes also provide mitigating actions, when the offsite circuits are
susceptible to being lost as a result of an accident, to either eliminate this risk or to
transfer the Class 1E systems to the DGs.

One of the effects of certain accidents is a reduction. in voltage at the Class 1E 4.16 kV
ESF'buses that are monitored by the DVRs. This voltage drop is a result of various
automatic switching operations, including: (1) tripping of the. turbine/generator which
could cause a loss of switchyard voltage support, (2) FBT of the non-safety related
loads onto the startup.transformers, and/or.(3) powering of.the required emergency
equipment. Even when the pre-trip voltage at the Class 1E 4.16 kV ESF buses is within
the range expected in the UFSAR, the post-trip voltage could be pulled'down to a level
that, as a result of these effects, would cause actuation of the DVRs.

During normal plant operation, the operability of the offsite circuits cannot be
determined directly since the critical parameter, voltage at the Class 1E 4.16 kV ESF
buses, would immediately change as a result of a postulated event. Therefore,
predictive methods must be used to quantify the magnitude of this voltage change in
order to assure that the event would'not cause the voltage to drop to an unacceptable
level. There are many variables which can affect the magnitude of the voltage drop,
including various grid conditions such as loading, direction of load flow, number of units
on line, and the number of transmission lines in service. There is no automatic system
with the capability to monitor the relevant:parameters, predict the post-trip voltage, and
annunciate the operability status of the offsite.circuits prior to the event. Devices such
as DVRs are not capable of predicting the voltage changes, and therefore cannot. be
relied upon to determine the operability status of the.offsite circuits during plant
transients.

The proposed administrative controls will be used, instead, to perform this function.
The administrative controls are established using analytical methods to determine the
maximum voltage change that could'occur under various operating conditions.

3.3.7 Diesel Generator DG —Loss of Volta e Start LOVS

The DGs provide a source of emergency,'power when offsite power is either. unavailable
or insufficiently stable to allow safe unit operation. Undervoltage protection will generate
a LOVS in the event a Loss of Voltage or"Degraded Voltage condition occurs. The
undervoltage protection scheme has been'designed to protect the plant from spurious
trips caused by the offsite power source. A complete loss of offsite power will result'in
approximately a 2 second delay in LOVS actuation. The DG starts and is. available to
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accept loads within a 10 second time interval on the Engineered Safety Features
Actuation System (ESFAS) or LOVS.

The degraded voltage function in SR 3.3.7.3.a includes a range for the dropout voltage
(t 3697 volts and ~ 3786 volts) and a voltage (3744 volts) associated with the time delay
for the DVR. The time delay for the DVR is not a function of voltage (i.e., time delay is
relatively constant and does not change at different voltages), therefore, the only
parameter that is required is the range for the, dropout voltage.

0

The loss of voltage function in SR 3;3.7.3.b includes a setpoint (a 3250 volts) and a time
delay (11.4 seconds) at a specific voltage (2929.5 volts). The background for the TS
3.3.7 Bases states that "The undervoltage protection scheme has been designed to
protect the plant from spurious trips caused by the offsite power source. A complete loss
of offsite power will result in approximately, a 2 second delay in L'OVS actuation. The DG
starts and is available to accept loads within a 10 second time interval on the Engineered
Safety Features Actuation System (ESFAS) or LOVS." Therefore, the verification of the
time delay is not consistent with the Bases. A time delay of < 2.4 seconds at zero volts is
more appropriate. There is no specific requirement in any analysis.,that the loss of
voltage relays trip within a certain time for a degraded voltage condition. Their explicit
function is to trip in 2.4 seconds or les's for a complete loss of voltage condition.
Therefore, this function is being included in the TSs. Since the purpose of the loss of
voltage relay is to detect a loss of voltage condition and actuate within a delay time, the
setpoint (t 3250 volts) is not required. 'lthough the nominal setpoint of these relays is
3250 V, they will not necessarily trip at! that level. The manufacturer only shows the
time/voltage curve for these, relays in the'range of 0 to 2925 volts because the trip time
above 2925 volts is less predictable. The hypothetical curve in the 2925 to 3250 volt
range is asymptotic to 3250 volts, so the trip time may. be very long at or near this
voltage, or due to tolerances the relay may not trip at all until a lower voltage is
reached.

D. NO SIGNIFICANTHAZARDS CONSIDERATION DETERMINATION

The Commission has provided standards for determining whether a significant hazards
consideration exists as stated in 10 CFR 50:92. A proposed amendment to an operating
license for a facility involves no significant. hazards consideration if operation of the facility
in accordance with a proposed amendment;would not: (1) Involve a significant increase in
the probability or consequences of an accident previously evaluated; or (2) Create the
possibility of a new or different kind of accident from any accident previously evaluated; or
(3) Involve a significant reduction in'a margin of safety. A discussion of these standards
as they relate to this amendment request, follows:
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Standard 1 — Does the proposed change involve a significant increase in the probability
or consequences of an accident previously "evaluated?

No. The proposed amendment will change Condition G of Technical Specification 3.8.1.
These changes will ensure that the appropriate actions will be taken to prevent double
sequencing of safety-related loads. This change is required to assure the capability of the
offsite circuits "to effect a safe shutdown and to mitigate the effects of an accident" in
accordance with Regulatory Guide 1.93. The proposed amendment will,also change the
setpoint allowable values for the degraded voltage and the loss of voltage relays in
Technical Specification Surveillance Requirement (SR) 3.3.7.3. The proposed changes
do not involve any physical changes to plant, equipment. The actions required by the TS
amendment will identify when an offsite circuit does not meet its required capability and
provides actions to restore the required capability. The proposed changes are intended
to identify and correct the conditions (voltage and/or loading) required to prevent the
possibility of a double sequencing event. Therefore, this change ensures that power will
be supplied to the ESF loads following a loss of offsite power event described in UFSAR
15.2.6.1. For other events discussed in 'the UFSAR, the electrical distribution system is
an event mitigator. This change will ensure that the electrical distribution system will
continue to meet this requirement. The proposed changes will not effect the function of
the DG loss of voltage start as required by the design basis and safety analysis.
Therefore, the proposed change does not involve a significant increase in the probability
of an accident previously evaluated.

The proposed changes do not involve any physical changes to plant equipment. The
proposed changes ensure that appropriate controls are in place to prevent a double
sequencing event. The proposed changes consider the factors in preventing a double
sequencing event such as pretrip voltage,'load, number of units on line, and number of
transmission lines, in service. These are, factors, which could affect post trip voltage. The
actions associated with this change will identify and mitigate the condition where an
offsite circuit does not meet its required capability and, as such, do not result in new or
revised accident sequences. The proposed changes will not effect the function of the DG
loss of voltage start as required by the design basis and safety analysis. Therefore, the
proposed change does not involve a significant increase in the consequences of an
accident previously evaluated.

Standard 2 —Does the proposed change create the possibility of a new or different kind
of accident from any accident previously evaluated?

No. The proposed amendment will change Condition G of Technical Specification 3.8.1.
These changes will ensure that the, appropriate actions will be taken to prevent double
sequencing of safety-related loads. 'This change is required to assure the capability of the
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offsite circuits "to effect a safe shutdown and to mitigate the effects of an accident" in
accordance with Regulatory Guide,1."93..'he proposed amendment will also clarify the
setpoint allowable values for the degraded voltage and the loss of voltage relays in
-Technical Specification Surveillance Requirement (SR) 3.3.7;3. The proposed changes
do not change the operation of any system or equipment, nor. do they create a new type
of malfunction. The proposed changes prevent double sequencing and do not create the
possibility of any other malfunction. The actions associated with this change will identify
and mitigate the condition where an offsite circuit does not meet its required capability.
The proposed changes will not effect the function of the DG loss of voltage start as
required by the design basis and safety analysis. Therefore, the proposed changes do
not create the possibility of a new or, different kind of accident from any accident
previously evaluated.

Standard 3 —Does the proposed change involve a significant reduction in a margin of

safety'o.

The proposed amendment will change Condition G of Technical Specification 3;8.1.
These changes will ensure that the appropriate actions will be taken to prevent double
sequencing of safety-related loads. This ch'ange is required to assure the capability of the
offsite circuits "to effect a safe shutdown 'and'o mitigate the effects of an accident" in
accordance with Regulatory Guide 1.93. The proposed. amendment will-also change the
setpoint allowable values for the degraded'oltage and the loss of voltage relays in
Technical Specification Surveillance Requirement (SR) 3.3.7.3. The proposed changes
ensure that the units will be in conformance with GDC 17,, Electric Power Systems (basis
for TS 3.8.1). The required actions of the proposed change will ensure that the single
failure analyses and safety analysis are maintained. The actions associated with this
change will identify and mitigate the condition where an offsite circuit does not meet its
required capability. The proposed changes ensure that the bases for the current TS are
maintained. The proposed changes will not effect the function of the,DG loss of voltage
start as required by the design -basis.and safety analysis. Therefore, the proposed
changes do not involve a significant reduction in a:margin of safety.

t

Based on the responses to these three. criterion, APS has concluded that the proposed
amendment involves no significant. hazards consideration.
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