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WILLIAML. STEWART
EXECUTIVEVICE PRESIDENT

NUCLEAR

Arizona Public Service
PALO VERDE NUCLEAR GENERATING STATION

5801 S. WINTERSBURG ROAD TONOPAH, ARIZONA 85354-7529

102-03578-WLS/AKK/GAM
January 5, 1996

10 CFR 50.90

U.S. Nuclear Regulatory Commission
ATlN: Document Control Desk
Mail Station P1-37
Washington, DC 20555-0001

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2, and 3
Docket Nos. STN 50-528/529/530
Proposed Amendments to Facility Operating Licenses and to Technical
Specifications and Various Bases, Related to Power Uprate

Pursuant to 10 CFR 50.90, Arizona Public Service Company (APS) submits herewith a request to
amend Facility Operating Licenses NPF-41, NPF-51, and NPF-74 and associated Technical
Specifications (TS) for PVNGS Units 1, 2, and 3, respectively. The proposed amendment would
revise paragraph 2.C.(1) of the operating licenses and Section 1.26 of the TS for each of the three
PVNGS Units to increase the authorized 100% reactor core power (rated thermal power) from
3800 megawatts thermal (Mwt) to 3876 Mwt, an increase of 2%. The proposed amendment
would also revise TS 4.1.1.4, 3.1.3.4, and 3.2.6 (Figure 3.2-1) to lower the allowable reactor
coolant system cold leg temperature limits for each of the three PVNGS Units, and revise TS
3.4.2.1 and 3.4.2.2 to lower the pressurizer safety valve setpoints for Units 1 and 3 to support the
increased power operation. The Unit 2 pressurizer safety valve setpoints in TS 3.4.2.1 and
3.4.2.2 were revised in Amendment 78, approved March 28, 1995, to the same values being
requested for Units 1 and 3 in this submittal.

The requested increase in rated thermal power to 3876 Mwt would require no plant modifications
other than lowering the pressurizer safety valve setpoints in Units 1 and 3, as described above,
and adjusting the Core Operating Limit Supervisory System (COLSS) setpoints in all three Units.
A comprehensive engineering and'perations review has been performed, and the results
identified that operation at the higher power level would be within the design basis of components
in the nuclear steam supply system and the balance of plant systems. A review of the safety
analyses affected by the power increase has been performed by a team consisting of APS and
Asea Brown-Boveri Combustion Engineering (ABB-CE), the nuclear steam supply system vendor.
The conclusions of this review are that the consequences of design basis events affected by the
power uprate are bounded by the current licensing basis. A description of the events analyzed
and summary of the results is provided in Section D of the enclosure to this letter.
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U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Proposed Amendment to Technical Specification
Page 2

Provided in the enclosure to this letter are the following sections which support the proposed TS
amendment:

A.
B.
C.
D.
E.
F.
G.

Description of the Proposed Amendment
Purpose of the License Condition and Technical Specifications
Need for the Propose'd Amendment
Safety Analysis for the Proposed Amendment
No Significant Hazards Consideration Determination
Environmental Impact Determination
Revised Operating License and Technical Specification Pages

In accordance with TS Section 6.5, the Plant Review Board and Offsite Safety Review Committee
have reviewed and concur with this proposed amendment. Pursuant to 10 CFR 50.91(b)(1), a

copy of this request is being forwarded to the Arizona Radiation Regulatory Agency.
t

APS discussed the PVNGS power uprate plans, the subject of this submittal, with the NRC staff
during a meeting on June 28, 1995, at the NRC offices in Rockville Ma'ryland. As discussed in

that meeting, approval of this proposed amendment is requested by May1, 1996, in order to
coincide with the startup of PVNGS Unit 2 Cycle 7 from refueling outage 6. It is requested that this
proposed amendment become effective in Unit 2 prior to startup from refueling 6, and in Unit 1

prior to startup from refueling 6 (November 1996). It is requested that this proposed amendment,
with the exception of the pressurizer safety valve setpoint changes, be implemented in Unit 3,

while at power, within 45 days following approval. The proposed pressurizer safety valve setpoint
changes would be implemented in Unit 3 prior to startup from refueling 6 (March 1997).
Justification for the requested split implementation of this proposed amendment in Unit 3 is

provided in section A of the enclosure to this letter.

Should you have any questions, please contact Scott A. Bauer at (602) 393-5978.

Sincerely,

WLS/AKK/GAM/rv
Enclosure

cc: L.J.Callan (allw/enclosure)
K. E. Perkins
B. E. Holian
K. E. Johnston
A. V. Godwin (ARRA)
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STATE OF ARIZONA )
) ss.

COUNTY OF MARICOPA )

I, W. L. Stewart, represent that I am Executive Vice President - Nuclear, Arizona
Public Service Company (APS), that the foregoing document has been signed by me on
behalf of APS with full authority to do so, and that to the best of my knowledge and
belief, the statements made therein are true and correct.

W. L. Stewart

Sworn To Before Me This ~ Day Of ~~, 1996.

Notary Publi

My Commission Expires
OffICIALSEAL

Debra A. Hernandez
Hotaq publtc- State of Arlmntt

MARICOPACOUNTY
My Comm. Explrea May 17, 1998



ENCLOSURE.

Proposed Amendments to Facility Operating Licenses and to
Technical Specification Sections 1.26, 4.1.1.4, 3.1.3.4,
3.2.6 (Figure 3.2-1), 3.4.2.1, 3.4.2.2, and Various Bases,

Related to Power Uprate
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A. DESC 0 0 E PROPOSED AMEND E

The proposed amendment would allow operation of PVNGS Units 1,, 2, and 3 up to a
maximum reactor core power level of 3876 Megawatts thermal (Mwt), an increase of
two percent above the current licensed power level of 3800 Mwt. Specifically, the
following Facility Operating License and Technical Specification (TS) changes are
requested to support the increased power operation:

Revise paragraph 2.C.(1) of the Facility Operating Licenses for each of the three
PVNGS Units (License Nos. NPF-41:, NPF-51, and NPF-74, for Units 1, 2, and 3,
respectively) to increase the authorized 100% reactor core power (rated thermal
power) from 3800 megawatts thermal (Mwt),to 3876 Mwt, an increase of 2%.

Revise TS Section 1.26, Definition of Rated Thermal Power, for each of the three
PVNGS Units to increase the rated thermal power from 3800 Mwt to 3876 Mwt,
an increase of 2%.

3. Revise Figure 3.2-1, Reactor Coolant Cold Leg Temperature vs. Core Power
Level, referenced by TS 3.2.6; Reactor Coolant Cold Leg Temperature - LCO, of
each of the three PVNGS Units to lower the allowable reactor coolant system
cold leg temperature (Tcold) AREA OF ACCEPTABLE OPERATION range limits.
The current allowable Tcold upper range limit is a curve that begins at 570

degrees F at 0% power, drops linearly to 568 degrees F at 30% power, and
remains at 568 degree F up to 100% power. The revised Tcold upper range limit
for the AREA OF ACCEPTABLE OPERATION would begin at 570 degrees F at
0% power and drop linearly to 568 degrees F at 30% power, as in the current
Figure 3.2-'1, but then:drop linearly to 560 degrees. F at 100% power. The lower
Tcold range limit for the AREA OF ACCEPTABLE OPERATION would be
reduced from the current limit of 552 degrees F at all power levels to 550
degrees F at all power levels. A revised figure showing the proposed changes is

provided in Section G of this submittal.

Revise TS 4.1.1.4.b, Minimum Temperature for Criticality - Surveillance
Requirements, for each of the three PVNGS Units to lower the reactor coolant
system cold leg temperature (Tcold) associated with increased surveillance
monitoring from 552 degrees F to 550 degrees F.

Revise TS 3.1.3.4.a,, CEA Drop Time - Limiting Condition for Operation (LCO),
for each of the three PVNGS Units to lower the minimum reactor coolant system
cold leg temperature (Tcold) for CEA drop time requirements from 552 degrees F
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to 550 degrees F. The associated Bases would also be revised to reflect this
change.

6. Revise TS 3.4.2.1, Reactor Coolant System - Safety Valves - Operating -'LCO,
and 3.4.2.'2, Reactor Coolant System - Safety Valves - Shutdown - LCO, to lower
the pressurizer safety code valve setpoints for PVNGS Units 1 and 3 from 2500
psia to 2475 psia. Note that these setpoints in PVNGS Unit 2 TS 34.2.1 and
3.4.2.2 were revised to the 2475 psia value in..Amendment 78, approved March
I, 1995.

7. Revise the Bases for TS 3/4.4.8, Reactor Coolant'System-Pressure/Temperature
Limits, for PVNGS Units 1 and 3, to reflect the proposed pressurizer safety valve
setpoint of 2475 psia described above. This change was made in the Unit 2 TS,
in Amendment 78 and safety evaluation dated March 1, 1995.

This request does not include a proposed revision to the Bases for Section 3/4.7.1.1,
Turbine Cycle - Safety Valves, that references the current rated thermal power. APS
intends to delay submitting proposed changes to TS 3/4.7.1.1 and Bases to address the
concerns of NRC Information Notice (IN) 94-60 until the NRC determines if, there is a
need for generic resolution, as stated in the IN. APS will issue administrative controls
to ensure that, following implementation of the reactor power uprate changes proposed
in this amendment request, the main steam system is protected from over
pressurization during periods when one or more main steam safety valves are
inoperable.

The requested schedule for implementation of this proposed amendment is startup of Unit
2 from refueling outage 6 in May 1996. Unit 1 would implement the .proposed
amendment following restart from the Unit 1 refueling 6 outage in.the fall of 1996.

'Unit 3 would implement the amendment on-line at the same time as Unit 2 with the
exception of the pressurizer safety valve setpoint change which would be implemented at
the next refueling outage. Additional safety analyses have been performed for Unit 3

(documented in the safety evaluation section) to demonstrate that the negative moderator
temperature coefficient (MTC) predicted to be present in Unit 3 by May 1996 (projected
date of implementation) is sufficient to, compensate for not having the reduced safety
valve setpoint. The results of these analyses demonstrate the safety of operation of Unit 3
with a negative moderator temperature coefficient at the increased rated thermal power
(RTP). These analyses bound operation to the end of cycle since the MTC will become
more negative as. the cycle progresses. APS will verify that the negative MTC in Unit 3
exceeds the value used in the safety analysis by test prior to implementation of this
amendment.



0

0



B. U OSE 0 HE LICENSE CO D 0 D C C L S ECIFICAT 0 S

Paragraph 2.C.(1) of the Facility Operating Licenses for each of the three PVNGS Units
(License Nos. NPF-41, NPF-51, and NPF-74, for Units 1, 2, and 3, respectively)
specifies, as a license condition, the maximum reactor core thermal power level that
APS is authorized to operate each PVNGS Unit under the operating, license issued by
the NRC. The maximum authorized reactor core thermal power level is specified as a
license condition in order to limit thermal power to the value used in the safety
analyses. The maximum reactor core thermal power specified in the operating. license
is also known as the rated thermal power (RTP). Regulatory Guide 1.49 "POWER
LEVELS OF WATER-COOLED:NUCLEAR POWER PLANTS," Revision 1, issued in

1973, states that. licensed power levels should be limited to a reactor core power level of
3800 Mwt or less until January 1, 1979. The intent of this regulatory guidance was to
stabilize the maximum size of nuclear plants until sufficient experience was gained with
design, construction, and operation of large plants. As stated in NUREG-1462 "Final
Safety Evaluation Report Related to the Certification of the System 80+ Design," dated
August 1, 1994, Section 1.1.2, the NRC staff has reviewed sufficient operating;experience
to license a unit at greater than 3800 Mwt. As a result, of this the NRC has issued final
design certification for System 80+ with a licensed thermal power of 3914 Mwt. Since the
staff has determined that sufficient experience exists with large plants and licensed units
in excess of the administrative limit the proposed amendment complies with Regulatory
Guide 1.49. Regulatory Guide 1.49 also requires a 2% uncertainty in the power level
measurement be included in the safety analysis power level. Thus the safety analysis
supporting this amendment used a reactor core thermal power of 3954 Mwt, which is
102% of 3876 Mwt, the proposed new RTP.

The purpose of TS 1.26, Definition of Rated Thermal Power, is to identify the licensed
limit of the total reactor core heat transfer rate to the reactor coolant.

The purpose of Figure 3.2-1, Reactor. Coolant Cold Leg Temperature vs. Core Power
Level, referenced by TS 3.2.6, Reactor Coolant Cold Leg Temperature - LCO, is to
ensure that the actual value of the reactor coolant cold leg temperature is maintained
within the range. of values used in the safety analysis. The safety analysis performed to
support this proposed amendment utilized the proposed new allowable cold leg
temperature range and thus maintains the basis for the cold leg temperature limits.

The purpose of TS 4.1.1.4.b, Minimum Temperature for, Criticality - Surveillance
Requirements, is to specify increased monitoring of RCS cold leg temperature (Tcold)
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when the RCS Tcold is below the value used in the safety analyses. This increased
monitoring is performed anytime cold leg temperature is below the analyzed range so that
the appropriate actions can be taken if the temperature drops below the minimum
temperature for criticality. The analysis that supports this proposed. amendment analyzes
Tcold down to 548 degrees F, and, after adding two, degrees F to compensate for
uncertainties, establishes that the increased surveillance frequency be applicable below
550 degrees F.

The purpose of TS 3.1.3.4.a, CEA Drop Time - Limiting Condition for Operation (LCO),
is to ensure that CEA drop time testing is performed under normal-operating conditions
and would be representative, of CEA drop times were a trip necessary. The proposed two
degree F reduction in'the Tcold lower limitwould have a negligible impact upon CEA drop
time, as demonstrated during the 10'F hot leg,temperature reduction program and
documented in Unit 2 TS Amendment 65, approved August 12, 1994.

The purpose of TS 3.4.2.1, Reactor Coolant System - Safety Valves - Operating - LCO,
and 3.4.2.2; Reactor Coolant System - Safety Valves - Shutdown - LCO, is to ensure
that the safety valves operate to prevent the RCS from being pressurized above 2750
psia (110% of design pressure) for anticipated operational occurrences, and 3000 psia
(120% of design pressure) for limiting faults. The pressurizer code safety valves are
designed to automatically open to provide overpressure protection for pressure-peaking
events.
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C. EED OR THE 0 OSED E D E

This proposed amendment is requested to improve the economic performance of the
Palo Verde Nuclear Generating Station. Increasing the rated thermal power limit of each
PVNGS Unit from 3800 Mwt to 3876 Mwtwould result in an increase in electrical output of
from 16 megawatts electric (Mwe) with reduced feedwater temperature to 26 Mwe with
normal feedwater temperature. The economic benefit of the increased electrical
generation would be between $67 million and $ 107 million in net present worth. The
increased electrical capacity could also result in deferring construction of additional fossil
generation generating stations, providing additional economic benefit as well as the
environmental benefit from relief of potential pollution of the Southwest from the deferred
fossil plants.

The proposed amendment is. also needed to implement additional steam generator tube
plugging limits to accommodate potential future steam generator tube corrosion. The
increased steam generator tube plugging limits were part of the increased rated thermal
power analysis. PVNGS is currently analyzed for 1500 plugged tubes per steam
generator for non-LOCA transients and 2000 plugged tubes per steam generator for
Emergency Core Cooling System (ECCS) LOCA transients. The 1500 tube per steam
generator plugging limit may be exceeded in Unit 2 Steam Generator 2 during the
upcoming refueling outage, scheduled to begin in March 1996. The analyses to support
this proposed amendment assumed an anticipated increase in steam generator tube
plugging. Per the supporting analyses, for non-LOCA transients, up to 3000 total tubes
may be plugged in both steam generators combined, not to exceed an asymmetry of
1000 plugged tubes between the two steam generators, and for ECCS.LOCA transients,
2750 tubes may be plugged per steam generator. These new analytical. limits provide an
increased plugging. margin to the current number of plugged tubes.
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~ D. S L S S 0 E 0 0 ED TECHNICAL SPECIFICATION

D.1 Introduction

APS proposes to increase. the rated thermal power (RTP) of PVNGS Units 1,. 2 and 3 by
2% with the proposed Facility Operating License, and Technical Specification (TS)
changes. Below is a comparison of the design with the predicted operating parameters at
the. higher RTP. The supporting analyses were performed for both reduced, feedwater
temperature and design feedwater temperature. The reduced feedwater temperature
results in improved thermohydraulics in the steam generator dry out region. The reduction
in the number of the tubes. in this region correlates to a reduction in the potential for stress
corrosion cracking of the steam generator tubes. At the increased RTP, with the proposed
feedwater temperature reduction, the number of tubes in the dryout region is reduced
from the current level. Operation at. the normal feedwater temperature results in slightly
poorer steam generator thermohydraulics (slightly increased dry out region) but increases
megawatt output due to improved thermodynamic efficiency. The values in parentheses
reflect operation at the design feedwater temperature.

Rated Thermal Power

RCS Flow

0 jaa -
~C

3800 Mwt 3800 Mwt

164 Mlbm/hr 170 Mlbm/hr

Increased RTP
3876 Mwt

170 Mlbm/hr

Hot Leg Temperature

Cold Leg Temperature

Delta Temperature

Steam Generator Pressure-

Feedwater Temperature

Feedwater Flow

Secondary Side (VWO)

Main Turbine/Generator

621'F 611'F

565'F 555'F

56'F 56'F

1070 psia

445 F

970 psia

445 F

4030 Mwt

1403 Mwe

3817 Mwt

1325 Mwe

18.1Mlbm/hr 16.9Mlbm/hr

611'F

554'F

57'F

970 psia

420-425 F(445'F)

16.6 (17.2) Mlbm/hr

3899'Mwt

1341(1351).Mwe
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The current operation column of the table reflects the 10'F. reduction in hot and cold leg
temperatures accomplished in 1994. That project resulted in the lower reactor coolant
system temperatures and consequently lower steam generator pressure. The intent of
the temperature reduction was to reduce the potential for stress corrosion cracking. in the
hot leg tubesheet area. The increase in RTP will be provided by a drop in cold leg
temperature of 1'F to maintain the current value of hot leg temperature; The reactor
coolant flow shown above is the as built flow and will not change as a result of the
increased RTP. As shown in the table above, the operating condition changes involved in
the increased.RTP are minimal. Increased RTP.operation involves a change to operating
points of each unit and not a change in the design of the units.

0

Td dill gl d lg dl dRTP Ill ly
small. with the feedwater temperature reduction being the greatest difference. The main
turbine and balance of plant components were designed for the valves wide open
condition and thus will be operated at less than design conditions. This is apparent in the
comparison of the design feedwater flow and projected feedwater flow. The turbine and
generator were designed for a 5% increase in thermal-power over the guarantee and thus
had built. in design. margin. The probability of turbine missile genesis is not affected since
the turbine is being operated at less than the design mechanical load, the turbine
overspeed testing is not being changed, and the turbine controls and protection system
are not being changed.

The decay heat removal systems, the ultimate heat sink, and the spent fuel pool cooling
systems have been reanalyzed for the increased RTP and determined to be capable of
removing the increased heat loads. Additionally, topical issues, including station
blackout, fire protection, equipment qualification, and normal containment operating
temperatures, have been evaluated and confirmed either not to be affected or to have
been affected but remaining with the appropriate licensing limits.

The safety analyses for the nuclear steam
supply system was performed by a team of APS and ABB-CE engineering personnel.
The safety analyses reported in the PVNGS Updated Final Safety Analysis Report
(UFSAR) Chapters 6 and 15 were evaluated to support the 2% increased RTP, reduced
Tcold, and reduced pressurizer safety valve setpoint. In addition to the UFSAR
analyses, containment response, system reviews and reviews of programmatic issues
potentially affected by increased RTP were performed. A summary of the safety analyses
is presented latter in this section. The results of these analyses conclude that the
PVNGS Units 1, 2, and 3. would remain within their design bases following the 2%
increase in RTP, reduced Tcold, and reduced pressurizer safety valve setpoint proposed
in this submittal.





D.2 ECCS PERFORMANCE ANALYSIS

D.2.1 Introduction

An ECCS performance analysis was performed for PVNGS Units 1, 2, and 3 to
demonstrate conformance to the ECCS performance acceptance criteria of 10 CFR
50.46 at a rated core power of 3876 Mwt, a 2% increase from the current, rated core
power of 3800 Mwt. Analyses were performed for a spectrum of both large and. small
Loss-of-Coolant Accident (LOCA) break sizes. In addition, a post-LOCA long term
cooling analysis was performed.

The following sections describe the methods of analysis, important design data, and the
results of these analyses. The previous LOCA analysis was performed primarily to
support an increase in the steam generator tube plugging limit to 2000 plugged tubes
per steam generator. The previous LOCA analysis also supported the decrease in cold
leg temperature and, for large break LGCA (LBLOCA), the implementation of the
current version of the ABB-CE LBLOCAevaluation model.

D.2.2 Large Break Loss of Coolant Accident (LBLOCA)

D.2.2.1 Method of,Analysis

The LBLOCA ECCS performance analysis was performed for increased RTP using the
analytical method CENPD-132, Supplement 3-P-A, June 1985, "Calculative Methods for
the CE Large Break LOCA Evaluation Model for the Analysis of CE and W Designed
NSSS." This methodology was added to the list of NRC approved methods used to
determine core operating limits in PVNGS TS Section.6.9.1.10.e. by Amendments 83,
70, and 55 to Units 1, 2, and 3, respectively, and the associated NRC safety evaluation
dated October 7, 1994. This methodology was used for the previous PVNGS LBLOCA
ECCS performance analysis performed at a rated core power of 3800 Mwt.

In CENPD-132, Supplement 3-P-A, the CEFLASH-4A computer code is used to
perform the blowdown hydraulic analysis of the reactor coolant system (RCS). The
COMPERC-II computer code is used to perform the refill/reflood hydraulic analysis and
to calculate FLECHT-based reflood heat transfer coefficients. The HCROSS and
PARCH computer codes are used to calculate steam cooling heat transfer coefficients.
The peak cladding temperature and maximum cladding oxidation are calculated by the
STRIKIN-II computer code. Core-wide cladding oxidation. is calculated using the
COMZIRC computer code. The initial steady state fuel rod conditions used in the
analysis are determined using the FATES3B computer code.

m

10



0

'0

0



Seven breaks in the reactor coolant pump discharge leg were analyzed. These included
both guillotine and slot breaks ranging in size from a 100% double-ended break to a
40% double-ended break. The reactor coolant pump discharge leg was previously
determined to be the limiting break location. It is limiting because both the core flow rate
during blowdown and the core reflood'rate are minimized for this location.

D.2.2.2 Results

The limiting break was determined to be the 60% double-ended guillotine pump
discharge (DEG/PD) break. Conformance of the results to the ECCS performance
acceptance criteria is summarized below:

Pmamaier
Peak Cladding Temperature
Maximum Cladding Oxidation
Core-wide Cladding Oxidation

Bcsuli
2165'F
7.9%

<0.86%

<2200 F
<17%
<1%

The results are applicable to PVNGS Units 1, 2, and 3 for a rated core power of 3876
Mwt and a peak linear heat generation rate (PLHGR) of 13.5 kw/ft;

Method of Analysis

D.2.3 Small Break LOCA

D.2.3.1

The small break LOCA (SBL'OCA) ECCS performance analysis was performed using
the ABB-CE SBLOCA Evaluation Model. The evaluation model is NRC-approved. It is
the same methodology used in the previous PVNGS SBLOCA ECCS performance
analysis performed at a rated core power of 3800 Mwt.

In the ABB-CE SBLOCA evaluation model, the CEFLASH-4AS computer code is used
to perform the hydraulic analysis of the RCS until the time the safety injection tanks
(SITs) begin to inject. After injection from the SITs begins, the COMPERC-II computer
code is used to perform the hydraulic analysis. The hot rod cladding temperature and
maximum cladding oxidation are calculated by the STRIKIN-IIcomputer code during the
initial period of forced convection heat transfer and by the PARCH computer code
during the subsequent period of pool boiling heat transfer. Core-wide cladding
oxidation is conservatively calculated as the rod average cladding oxidation of the hot
rod. The initial steady state fuel rod conditions used in the analysis. are determined
using the FATES3B computer code.

11
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Four reactor coolant pump discharge leg breaks, ranging in size from 0.01 ft to 0;07 ft,
were analyzed. The reactor coolant pump discharge leg was previously determined to
be the limiting break location. It is limiting because it maximizes the amount of spillage
from the safety injection system.

Break sizes larger than 0.07 ft were not analyzed because they are sufficiently large to
depressurize the RCS so that injection from the SITs terminates the heatup of the
cladding. The PVNGS Cycle 1 FSAR SBLOCA spectrum analysis demonstrated that
(1) such break sizes have peak cladding temperatures that are hundreds of degrees
less than the limiting SBLOCA break size and (2) the limiting SBLOCA break size is one
wherein the peak cladding temperature is calculated to occur when the only injection is
from the high pressure safety injection pumps.

In addition to the four discharge leg breaks, a 0.03 ft'reak in the top of the pressurizer
was analyzed. The area of 0.03 ft represents the area of a fully open pressurizer
safety valve.

D.2.3.2 Results

The limiting break was determined to be the 0.05 ft break. Conformance of the results
to the ECCS performance acceptance criteria is summarized below:

~ygKfQr
Peak Cladding Temperature
Maximum Cladding Oxidation
Core-wide Cladding Oxidation

Built
1907'F
36%

<0.57%

<2200'F
<17%
<1%

The results are applicable to PVNGS 1', 2, and 3 for a rated core power of 3876 Mwt
and a peak linear heat generation rate of 13.5 kw/ft.

D.2.4 Post-LOCA Long Term Cooling

D.2.4.1 Method of Analysis

The post-LOCA long term cooling (LTC) analysis was performed using ABB-CE's NRC-
approved LTC Evaluation Model. This is the same methodology used in the previous
PVNGS LTC analysis performed at a rated core power of 3800 Mwt. The objective of
the analysis is to demonstrate, for a complete spectrum of break sizes, that (1) core
decay heat is removed in the long, term while maintaining the core temperature at an
acceptably low value and (2) the boric acid concentration in the core is, maintained
below its solubility limit.
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D.2.4.2 Results

The analysis demonstrated that core decay heat can be removed over the long term for
a complete spectrum of break sizes. For. breaks smaller than 0.03 ft, it can be
accomplished by initiating and maintaining shutdown cooling. For breaks larger than
0;006 ft, it can be accomplished by maintaining simultaneous hot and cold leg high
pressure safety injection. The overlap in these break sizes represents the range in
break sizes where either the large or small. break cooling procedures could be
successfully performed. The analysis determined that more than 13 hours is required to
exhaust all auxiliary feedwater during a cooldown of the RCS. This allows ample time
for the operator to determine and initiate the appropriate long term decay heat removal
method.

f

The analysis for increased RTP demonstrated that the, boric acid concentration in the
core is maintained below its solubility limit by initiating a minimum high pressure safety
injection flow rate of 380 gpm to both the,hot side and cold side of the RCS between 2
and 3 hours after the start of the LOCA. This is only a 20'pm increase from the
minimum required flow rate of 360 gpm for the previous;analysis at a rated core power
of 3800 Mwt. Technical Specification surveillance requirement 4.5.2 for each of the
PVNGS Units requires a minimum, flow well in excess of the 380 gpm flow for the hot
side and the cold side necessary to meet the safety analysis requirement for operation
at the increased RTP.

D.2.5 Conclusions

An ECCS performance analysis was performed for PVNGS 1, 2, and 3 for a spectrum
of break sizes ranging from a full double-ended guillotine break to a 0;01 ft break in the
reactor coolant pump discharge leg. The limiting break size, i.e., the break size that
resulted in the highest peak cladding temperature, was determined to be the 60%
double-ended guillotine pump discharge (DEG/PD) break.

The results of the analysis demonstrate conformance to the ECCS acceptance criteria
at a rated core power of 3876 Mwt and a PLHGR of 13.5 kw/ft as follows:

The calculated maximum fuel element
cladding temperature shall not exceed 2200'F.

Result: The ECCS performance analysis calculated a peak cladding temperature
of 2165'F.
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Griierhn2: The calculated total oxidation of the
cladding shall nowhere exceed 0.17 times the total cladding thickness
before oxidation.

Result: The ECCS performance analysis calculated a maximum cladding
oxidation of 0.079 times the total cladding thickness before oxidation.

ximu d o . The calculated total amount of hydrogen
generated from the chemical reaction of the cladding with water or steam
shall not exceed 0.01 times the hypothetical amount that would be
generated if all of the metal in the cladding cylinders surrounding the fuel,
excluding the cladding surrounding the-plenum volume, were to react.

Result: The ECCS performance analysis calculated a maximum hydrogen
generation of less than 0.0086 times the hypothetical amount.

gl ltd h g I ~ tg hilt h

that the core remains amenable to cooling.

Result: The cladding swelling and rupture model of the ABB LBLOCA evaluation
model accounts for the effects of changes in core geometry that would
occur if cladding rupture is calculated to occur. Adequate core cooling
was demonstrated for the-changes in core geometry that were calculated
to occur as a result of cladding rupture. In addition, the transient analysis
was performed to a time when cladding temperatures were decreasing
and the RCS was depressurized, thereby precluding any further cladding
deformation. Therefore, a eoolable geometry was demonstrated.

After any calculated successful initial operation of
the ECCS, the calculated core temperature shall be maintained at an
acceptably low value and decay heat'shall be removed for the extended
period of time required by the long-lived radioactivity remaining in the
core.

Result: The post-LOCA long term cooling analysis demonstrated long term decay
heat removal with an acceptably low core temperature for a complete
spectrum of break sizes.
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0 D.3 CONTAINMENTRESPONSE

D.3.1 Loss of Coolant Accident (LOCA)

The containment pressure and temperature response following a large break loss of
coolant accident inside containment was reanalyzed for a rated core thermal power of
3876 Mwt. The LOCA event was initiated from 102% of full power and is characterized
by four distinct phases. These phases are blowdown, reflood, post-reflood and'long term
cooldown. The mass and energy release analyses were performed by'ABB-CE with the
CEFLASH-4A and FLOOD3 codes. These are the NRC approved codes used in the
original Palo Verde design analyses. The limiting peak pressure case of the Double
Ended Discharge Leg Slot Break (DEDLSB) with maximum safety injection flow was
analyzed. This case is the UFSAR limiting case for containment peak pressure as
previously presented in UFSAR Section 6.2.1.1.3.1.

The pressure and temperature response of containment was then analyzed using the
Bechtel COPATTA code described in UFSAR Section 6.2.1.1.3.1. One train of
containment spray at the minimum TS containment spray flow was modeled in the
analysis. Decay heat for the long term cooldown analysis was modeled using the 1979
ANS 5.1 Standard plus a two.sigma uncertainty. The results of the analysis were a peak
containment pressure of 48.9 psig which .is less than the current UFSAR Section
6.2.1.1.3.1 pressure of 49.5 psig. The new peak pressure is also less than the
containment design pressure of 60 psig. Containment pressure is reduced to 17.1 psig at
86,400 seconds (24 hours) which is less than 50% of the calculated maximum value as
specified in the Standard Review 'Plan, NUREG-0800. The peak containment
temperature was 294'F. This temperature is bounded by the peak temperature of the
main steam line break event.

D.3.2 .Main Steam Line Break (MSLB)

The MSLB inside and.outside containment events were reanalyzed at the 3876 Mwt core
rated thermal power conditions. Sensitivity analyses were performed to address both
peak pressure and equipment qualification (EQ) criteria. The overall analysis
incorporated the effects of steam superheating following uncovery of the steam generator
tube bundle in accordance with NRC Information Notice No. 84-90: Main Steam Line
Break Effect on Environmental'Qualification of Equipment, and Information Notice 93-55:
Potential Problem with Main Steam Line Break Analysis for Main Steam Vaults/Tunnels.
ABB-CE performed the MSLB mass and energy releases using the NRC approved
SGNIII code. This code was used for the original PVNGS design analyses.
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Inside containment MSLB cases were evaluated for initial reactor power levels of 102%,
75%, 50%, and 0% to determine the pressure and temperature responses for the
containment structure. The limiting single failure of the loss of one cooling train design
basis failure was analyzed. The 102% power case yielded the highest peak containment
temperature for the structure. The peak temperature was 393'F at 84 seconds. This is
bounded by the UFSAR Table 6.2.1-10.E peak temperature of 399'F.

The 0% power case yielded .the highest peak pressure for the structure. The peak
pressure was 38.8 psig at 182 seconds. This value 'is bounded by the UFSAR Table
6.2.1-10.D peak pressure of 41.8 psig. The analysis was performed using the Bechtel
COPATTA code described in UFSAR Section 6.2.1.1.3.1.

One MSLB case incorporating 8% re-evaporation at 102% power, as allowed by
Appendix B of NUREG-0588, was run for inside containment equipment qualification. The
peak temperature was found to be 375'F. This is higher than the previous peak
equipment qualification temperature of 368'F. This was primarily due to the inclusion of
the effects of superheating following uncovery of the steam generator tube bundle. The
peak temperature is of a very short duration and its effect on the qualification of
equipment in containment was evaluated and found to be acceptable.

The only high energy line break analyses outside containment that is affected by the
2% RTP increase is the Main Steam Line Break (MSLB) in the Main Steam Support
Structure (MSSS). The main steam line break analyses have been revised to account
.for new mass energy releases generated by ABB-CE. These new mass energy
releases account for the effect of steam superheating resulting from steam generator
tube uncovery. This effect is much greater than the effect of increased RTP and
accounts for the differences between the new analysis and previous analysis. The new
analyses were run for both the 0% and, the 102% power cases. The 0% power case
resulted in the highest peak temperature (399'F). Although, the 0% power case
resulted in the highest peak. temperature the 102% power case (peak temperature
376'F) was found to be the bounding case for environmental qualification purposes
because the resulting integrated time temperature profile was higher. While both of
these peak temperatures are higher than the previous peak of 300'F as reported in the
UFSAR, Section 3A, Question 3A.20 Response, the consequences of this higher peak
temperature on equipment environmental qualification have been evaluated and found
acceptable as discussed in the Equipment Qualification Section of this licensing
submittal. The feedwater line break was found to be the bounding case for structural
pressurization, with a new peak of 16.0 psig. This new peak pressure is below the
MSSS design pressure of 21 psig.
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D.4 EQUIPMENT QUALIFICATION

APS reviewed the impact on equipment qualification due to the change in the
Containment and main steam support structure profiles identified as a result of the
increased RTP. The implementation of the increased RTP does not result in any
required equipment becoming unqualiTied. Additional analysis of the time-temperature
profile for the equipment in the MSSS is being performed to incorporated the effects of
steam superheating following uncovery of the steam generator tube bundle in accordance
with NRC Information Notice No. 84-90: Main, Steam Line Break Effect on Environmental
Qualification of Equipment, and Information Notice 93-55: Potential Problem with Main
Steam Line Break. Analysis for Main Steam Vaults/Tunnels. This analysis is expected to
yield acceptable results.

D.5 NON-LOCATRANSIENT. ANALYSES

D.5.1 Introduction

This section presents the results of the PVNGS Unit 2 Cycle 7 Non-LOCA safety
analysis at the increased RTP of 3876 Mwt. These analyses also included the other
proposed plant and LCO changes. The Design Basis Events (DBEs) considered in the
safety analysis are listed below. These events are categorized into three groups:
Moderate Frequency, Infrequent, and Limiting Fault events. For the purpose of this
submittal, .the Moderate Frequency and Infrequent Events will be termed Anticipated
Operational Occurrences (AOOs). The DBEs were evaluated with respect to four
criteria: Offsite Dose, Reactor Coolant System (RCS) Pressure, Fuel Performance
(specified acceptable fuel design limits (SAFDLs)), and Loss of Shutdown Margin. All
events were re-evaluated to assure that they meet their respective. criteria. The DBEs
chosen for analysis for each criterion are the limiting events with respect to that
criterion. All Chapter 15 UFSAR events were reviewed to evaluate the effects of the
proposed RTP increase, Tcold decrease, and pressurizer safety valve setpoint decrease.

D.5.2 Methods of Analysis

The analytical methodology used was the same as that used in previous PVNGS
reloads. Only methodology that was previously reviewed and approved by the NRC
was used. The setting of COLSS and CPC constants to preserve thermal margin to
maintain SAFDLs for AOOs (margin setting events) is performed on a reload specific
basis and thus is not completed until just prior to each reload when the physics
parameters as a result of the previous, cycle are known. Units 1 and 2 will use the
increased RTP and associated technical specification changes as a basis for their
upcoming refueling outages and thus the COLSS and CPC constants necessary for
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margin setting events will be inherent in the reload analysis; Unit 3 will have its reload
analysis margin setting events reviewed and any COLSS and CPC database changes
will be made prior to implementation of the increased RTP.

Since the proposed amendment would be initially implemented in Unit 3 without the
decrease in pressurizer safety valve setpoints, additional analysis of pressure peaking
events has been performed. These additional analyses utilized'the predicted negative
moderator temperature coefficient at the time approval of this request is expected (May
1996). The results of these analyses showed that the negative moderator'temperature
coefficient compensated for not lowering the PSV setpoint, and that the peak pressures
of affected events met the applicable acceptance criteria. APS will verify by test that
the actual moderator temperature coefficient in Unit 3 exceeds that used in the analysis
prior to implementation of increased RTP. The combination of the margin setting event
review and additional. analyses prove the safety of the proposed implementation
schedule for increased RTP during mid-cycle in Unit 3 after May 1, 1996.

D.5.3 Mathematical Models

The mathematical models and computer codes used in the Non-LOCA safety analysis
are the same as those used in previous analyses. Overall NSSS behavior for the Non-
LOCA Events was simulated using the CESEC-III computer code. Simulation of the
fluid conditions within the hot.channel of the reactor core and calculation of DNBR was
performed using the CETOP-D computer code.

The TORC computer code, with its more detailed open channel model, was used to
simulate the fluid conditions within the reactor core and to calculate fuel pin DNBR for
the reactor coolant pump seized'rotor and sheared shaft events.

The HERMITE computer code was used to simulate the reactor core for analyses which
required more spatial detail than is provided by a point kinetics model. HERMITE was
also used to generate input to the CESEC point kinetics model by partially crediting
space-time effects so that the CESEC calculation of core power during a reactor scram
is conservative relative to HERMITE.

The STRIKIN-IIcomputer code with its more detailed fuel rod heat transfer model was
used for the analysis of the CEA ejection transient.

The method of statistical convolution was used to predict fuel cladding failure. In this
method, all of the fuel pins which are predicted to experience DNB are assumed to have
failure of the clad. The number of fuel pins predicted to actually be in DNB for a given
DNBR is dependent upon. the statistical. base behind the CE-1 correlation.
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D.5.4 Summary~ ~

Following is a summary, by accident category, of the results of the reviews and
reanalyses:

D.5.4.1 Increased Heat Removal Event (UFSAR 15.1)

D.5.4.1.1 Moderate Frequency Events

D.5.4.1.1.1 Decrease in Feedwater Temperature.

The results are bounded by those of the increase in Main,Steam Flow event..

D.5.4.1.1.2 Increase in Feedwater Flow

The results are bounded by-those of the increase in Main Steam Flow event.

D.5.4.1.1.3 Increase in Main Steam Flow

The need for a spectrum of Increased Main Steam Flow events is typically examined
during the reload analysis for each new core to ensure that the core protection
calculators (CPC) digital filters provide a conservative calculation:of departure from
nucleate boiling ratio (DNBR). This. spectrum of Increased Main Steam Flow events will
be verified for each PVNGS Unit's specific reactor core in the core operating limits
supervisory system/core protection calculator system (COLSS/CPCs) setpoint process
for the increased RTP conditions prior to implementing the increased RTP license
amendment.

D.5.4.1.1.3 Inadvertent Opening of a Steam Generator Relief or Safety Valve

The results of the Inadvertent Opening of a Steam Generator Safety Valve or
Atmospheric Dump Valve (IOSGADV) are bounded by those of the Increase in Main
Steam Flow event.

D.5.4.1.2 Infrequent Events

D.5.4.1.2.1 Decrease in Feedwater. Temperature + Single Failure (SF)

The results are. bounded by those of the Inadvertent Opening of an Atmospheric Dump
Valve + SF event.
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D.6.4.1.2.2 Increase in Feedwater Flow+ SF

The results are bounded by those of the Inadvertent Opening of an Atmospheric Dump
Valve+ SF event.

D.6.4.1.2.3 Increase Main Steam Flow+ SF

The results are bounded by those of the Inadvertent Opening of an Atmospheric Dump
Valve+ SF event.

D.5.4.1.2.4 Inadvertent Opening of an Atmospheric Dump Valve or Steam
Generator Safety Valve+ SF

The Inadvertent Opening of a Steam Generator Atmospheric Dump Valve (IOSGADV)
in combination with a Loss of AC power (LOAC) is analyzed as an upper bound of the
severity of the combination of an Anticipated Operational Occurrence (AOO) with a
Single Failure (SF). It has been determined that this is 'the limiting event, as the
IOSGADV results in dryout of one SG and provides a direct release path for
radionuclides and the LOAC provides the most rapid degradation of thermal margin of
all potential SF scenarios.

The IOSGADV with LOAC is modeled. assuming that the initiating Excess Load~ type
event is sufficient to degrade initially,preserved thermal margin to the point at which the
core is just above the DNBR SAFDL as calculated by the Core Protection Calculators
(CPCs). From this point of just'being on the verge of reactor trip, the LOAC is then
assumed to occur. The LOAC results in a coastdown of the reactor coolant pumps
(RCPs); This RCP coast down is the single failure which results in the.fastest
degradation of the thermal margin state of the core.

The RCS coolant flow coastdown resulting from the 'LOAC is an input into the
HERMITE code. It was calculated by the COAST computer code and accounts for the
stretch power condition, the reduction of the core inlet temperature and up to 3000 total
plugged tubes with an asymmetry of 1000 plugged tubes. Additionally, the input is
adjusted for the. effects of electrical braking of the RCPs due to the other electrical
,loads on the busses following a LOAC.

The time of the CPC Low DNBR trip is:calculated based upon the flow coastdown and
the CEA motion is specified in the HERMITE model. The time of minimum DNBR and
the conditions at the time of minimum DNBR are determined with the CETOP computer
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code via linkage from the HERMITE simulation. The number of pins in DNB is
determined from the DNBR values via the method of statistical convolution. All pins
actually predicted to experience DNB are conservatively assumed to have clad failure.

The 2 hour site boundary, dose is determined based upon the conservative release path
assumptions of the IOSGADV with LOAC. This included the 'affected'G drying out
due to continued steaming through the stuck open valve.

The minimum DNBR is seen to be reached at 2.05 seconds. The extent of predicted
fuel pin failure is based upon the method of statistical convolution. For PVNGS Unit 2
Cycle 7, less than 1.92% of the fuel'ins experience DNB which has been
demonstrated to result in a 2 hour site boundary dose of 30 Rem. The results of the
IOSGADV with LOAC demonstrate. that the entire class of AOO with SF will have
results within approved limits for operation of PVNGS Unit 2 Cycle 7 at the increased
RTP conditions. This will be verified or reperformed for Units 1'and 3 prior to
implementation of the increased RTP changes.

D.5.4.1.3 Limiting Faults

D.5.4.1.3.1 Hot Full Power (HFP) Post-Trip Steam Line Break With and Without
LOAC

The analysis of the Post-Trip Return-to-Power steam line break demonstrates that the
core remains subcritical and that the power generated in- the increase in subcritical
multiplication due to the RCS cooldown is insufficient to cause the SAFDLs to. be
approached.

Four major scenarios are considered for the return-to-power SLB:

Hot Zero Power with LOAC
Hot Zero Power with AC Available
Hot Full Power with LOAC
Hot Full Power with AC Available

The return-to-power SLB analyses performed originally for PVNGS and for subsequent
reloads have shown that the maximum cooldown and therefore the greatest potential
for a return-to-power results from cases with a LOAC. The small increase. in. core
power and 2'F reduction in allowable cold leg temperature would not change the
relative severity of the scenarios, hence the LOAC cases were explicitly analyzed and
presented in detail.
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There are two most limiting Post-Trip Steam Line Break events for the Palo Verde units
due to increased heat removal by the secondary system. These events are the Large
Steam Line Break During Full Power Operation with Concurrent Loss of Offsite Power
(SLBFPLOP) and Large Steam Line Break During Zero Power Operation with
Concurrent Loss of Offsite Power (SLBZPLOP).

The calculated maximum results show that for a large SLB at full or zero power with
LOAC, there is no post-trip return to power. Thus the SAFDLs on DNB and Linear Heat
Generation Rate (LHGR) are not challenged. The core is also maintained subcritical
during the postulated SLB. The peak pressures of the RCS and steam generators are
well below the design limits since the pressure decreases throughout the, event.

Results of the Post-Trip Steam Line Break event analysis for operation of PVNGS Unit
2 Cycle 7 at the increased RTP of 3876 Mwt are within those previously reviewed and
approved.

D.5.4.1.3;2 HFP Pre-Trip Steam Line Break

Sufficient initial thermal margin will be preserved by COLSS and the Technical
Specification LCOs to ensure that the SAFDLs are not violated during the Pre-Trip
power excursion Steam Line Break (SLB). The current Pre-Trip SLB in the UFSAR has
reported a small number (<0.7%) of pins experiencing DNB. Appropriate conservatism
will be incorporated in COLSS databases in each of the PVNGS Units prior to
implementation of the increased RTP changes to ensure that.SAFDLs are not violated.

D.6.4.2 Decreased Heat Removal Events (UFSAR 15.2)

D.5.4.2.1 Moderate Frequency and Infrequent Events

D.5.4.2.1.1 Loss of External Load

The results of this event are bounded by those of the loss of condenser vacuum event.

D.6.4.2.1.2 Turbine Trip

The results of this event are bounded by those of the loss of condenser vacuum event.

D.5A.2.1.3 Loss of Condenser Vacuum

A loss of condenser vacuum (LOCV) may occur due to the failure of the circulating
water system to supply cooling water, failure of the main condenser evacuation system
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to remove noncondensable gases, or excessive in-leakage of air through a turbine
gland. The turbine is assumed to trip immediately coincident with the loss of condenser
vacuum.

When in the automatic mode, the steam bypass control system (SBCS) and'the reactor
power cutback system (RPCS) will,function to reduce the steam generator and RCS
pressure increases during a turbine trip. These systems may allow the NSSS to
continue operating at a reduced power level. However, in this analysis both the SBCS
and RPCS are assumed to be in the manual mode,and credit is not taken for their
functioning.

The sudden reduction of steam. flow caused by the LOCV leads to a reduction of the
primary-to-secondary heat transfer and a. resultant RCS temperature and pressure
increase. Because of the use of a slightly negative MTC, the moderator reactivity
decreases. Because reactivity decreases, the core power maximum is its initial value of
102%. The rapid heatup of the reactor coolant results in a high pressurizer pressure
trip condition at 7.45 seconds. The reactor trip breakers open at 8.1 seconds.

The pressurizer safety valves open at 8.6 seconds and the maximum RCS pressure of
2742 psia is reached at 9.4 seconds. This is less than the allowable:maximum system
pressure of 2750 psia (110% of design) and is thus acceptable. The main steam safety
valves open at 8.5 seconds and the maximum secondary pressure of 1371 psia is
reached at 12.2 seconds. This is less than the maximum allowable system pressure of
1397 psia (110% of design) and is thus acceptable.

The RCS pressure decreases rapidly due to the combined effects of reactor trip and
primary and main steam safety valves. The pressurizer safety valves close at 14.9
seconds.

In order to implement the increase in RTP in the middle of the Unit 3 operating cycle
after May 1, 1996, this LOCV event was also performed for Unit 3 utilizing the existing
pressurizer safety valve setpoint of 2500 psia versus the amendment requested
setpoint of 2475 psia. The analysis utilized a negative moderator temperature
coefficient of -1.0x10 delta rho per degree Fahrenheit, which is more positive
(conservative) than the value predicted to exist in Unit 3 after May 1, 1996. The results
of this analysis was a peak RCS pressure of 2736 psia, which is less than the allowable
peak primary system pressure of 2750 psia. Peak secondary pressure was 1371 psia,
which is less than the allowable pressure for this event of 1397 psia. This analysis and
other pressure peaking event analyses (i.e. feedwater line break) demonstrate that the
predicted negative temperature coefficient (which would be verified by testing prior to
implementing increased RTP) would provide sufficient mitigative effect to offset not
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reducing the pressurizer safety valve setpoint in Unit 3 when implementing the RTP
increase and Tcold decrease on or about May 1, 1996 for the duration of the operating
cycle. The reduced pressurizer safety valve setpoint changes would be implemented in
Unit 3 during the next refueling outage.

D.5.4.2.1.4 LOAC Power to Station Auxiliaries

The results of the Loss of Normal AC Power event are:bounded by the results of the
Loss of Condenser Vacuum event.

The peak RCS pressures are lower than those occurring during the LOCV event and
the thermal margin degradation associated with the increase in RCS temperature
during the event is accounted for during the process of tuning the CPC digital filters to
ensure timely reactor trip.

D.GA.2.1.5 Loss of.Normal Feedwater Flow

The results of the Loss of Normal Feedwater event are bounded by the results of the
Loss of Condenser Vacuum event.

The peak RCS pressures are lower than those occurring during the LOCV event and
the thermal margin degradation associated with the increase in RCS temperature is
accounted for during the process of tuning the CPC digital filters to ensure timely
reactor trip.

D.5.4.2.2 Limiting Faults

D.5.4.2.2.1 Feedwater System Pipe Break

Two types of Feedwater Line Break (FWLB) events were analyzed for the Palo Verde
Unit 2 Cycle 7 at 3876 Mwt. These events are feedwater pipe break with. coincident
loss of offsite power (UFSAR 15.E.4) and feedwater pipe break with failure to fast
transfer two of the. Reactor Coolant Pumps (RCPs) from onsite power to offsite
power at the time a reactor trip occurs UFSAR 15.E.5). For both types of FWLB
events, the pipe break is assumed to occur in the downcomer line between the steam
generator and its associated feedwater line check valve. The limiting break size,
which was determined to produce peak RCS pressure, of 0.2 ft was analyzed2

(UFSAR Section 15.E.3). Both FWLB events are similar in nature in, that an increase
in primary pressure, secondary pressure, and pressurizer liquid volume occurs.
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A FWLB event with coincident loss of offsite power is regarded as a large FWLB
event with the 0.2 ft being the lower limit of the spectrum of large break sizes. A
large FWLB event causes a loss of subcooled feedwater to both steam generators.
The loss of feedwater causes the steam generator temperatures to increase and liquid
level inventories to decrease. The increasing secondary side temperatures reduce the
primary-to-secondary heat transfer and forces a heatup and pressurization of the
Reactor Coolant System (RCS). The RCS heatup and pressurization becomes more
severe as the ruptured steam generator continues to experience reduction in its heat
transfer capability caused by the loss of inventory through the break. Protection for
this event is provided by a reactor trip on high pressurizer pressure. Following a

reactor trip, the core heat rate is reduced to the heat removal capability of the intact
steam generator.

A FWLB event with failure of.two RCPs to fast transfer is regarded as a small FWLB
event with the 0.2 ft as the upper limit of the spectrum of small break sizes. A
small FWLB event progresses in a manner similar to a. FWLB event with coincident
loss of offsite power., However, the primary-to-secondary heat transfer degradation
is less severe and consequently results in a lower peak RCS pressure.

The methodology used to examine the primary-to-secondary heatup and
pressurization is the same as the methodology used to support previous reloads of
the Palo Verde Units. The analysis was performed using the CESEC III computer
code, along with several conservative assumptions with respect to RCS

pressurization, break discharge flow and enthalpy, and ruptured steam generator
water level and heat transfer. Flow through the break is modeled using the Henry-
Fauske correlation. It was assumed that saturated liquid. is discharged through the
break until the affected steam generator inventory is depleted, at which time
saturated steam is assumed.

The maximum RCS pressure calculated for a large FWLB event for Palo Verde Unit 2,
Cycle 7, was 2810 psia, which does not exceed the current UFSAR large FWLB
event value of 2843 psia. The peak steam generator pressure was 1347 psia.
Although the maximum steam generator pressure is slightly higher than the current
UFSAR value of 1318 psia, it is significantly lower than the limiting criterion of 120%
(1397 psia) of the steam generator design pressure.

The maximum RCS pressure and steam generator pressure calculated for a small
FWL'B event for Palo Verde Unit 2, Cycle 7 were 2626 psia and 1329 psia and do
not exceed the currently docketed small FWLB event values of 2712 psia and 1342
psia, respectively.
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Operation of Palo Verde Unit 2, Cycle 7, at a rated power of 3876 Mwt will yield
results for a large or small FWLB event within the previously reviewed and approved
limits. The maximum RCS and steam generator pressures are sufficiently low in
comparison to the limiting criteria to ensure that a large or small FWLB event would
produce a radiological dose which is well within the 10 CFR 100 limits. The
minimum DNBR remains above the SAFDL thus indicating that no fuel cladding failure
occul's.

The analysis for this event was also performed for Unit 3 with a pressurizer safety
valve setpoint of 2500 psia and an MTC of -1.0x10 delta rho per degree Fahrenheit,
in order to support the implementation of the increased RTP during mid-cycle after
May 1, 1996. The results of this analysis identify peak RCS pressures of 2761 psia
for a large feedwater line break and 2630 psia for a small feedwater line break. The
steam generator pressures were 1315 and 1327 psia, respectively which are less
than the acceptance criteria for the events. This demonstrates that the mitigative
effects of the negative. MTC which would exist in Unit 3 after May 1, 1996, would
support mid-cycle implementation of increased RTP without the need to reduce the
pressurizer safety valve setpoints until, the next refueling outage.

D.5.4.3'ecreased Reactor Coolant Flow Events (UFSAR 15;3)

D.5A.3.1 Moderate Frequency Events~ ~ ~ ~

D.5.4.3.1.1 Total Loss of Forced Reactor Coolant Flow

This is a margin setting event with sufficient thermal, margin preserved in the Core
Operating Limit Supervisory System (COLSS) and the other Technical Specification
Limiting Conditions for Operation (LCOs) such that in combination with the Core
Protection Calculator (CPC) pump speed trip function the specified acceptable fuel design
limits will not be violated during the loss of forced reactor coolant flow event.

D.5.4.3.2 Limiting Faults

D.5.4.3.2.1 Single Reactor Coolant Pump Seized Rotor with a Loss of Offsite AC
Power

See analysis below under Single Reactor Coolant Pump Sheared Shaft with a Loss of
Offsite AC Power.

D.5A.3.2.2 Single Reactor Coolant Pump Sheared Shaft with a Loss of Offsite AC
Power
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Two events for.Palo Verde fall into both the Limiting Fault frequency category and the
Decreased Reactor Coolant Flow event type. These events are the Seizure of the
Reactor Coolant Pump (RCP) Rotor and the Breaking of the RCP Shaft. These events
are similar in nature in that there is a catastrophic malfunction in a single RCP resulting
in a rapid coastdown,in RCS'flow.

The Seized Rotor, having the greater resistance to the RCS flow, has a slightly faster
coastdown. The sudden stopping of the RCP impeller and rotor assembly results in the
CPCs perceiving the reduction in RCP speed and generating a CPC Reactor Coolant
Pump Speed based reactor trip.

The Reactor Coolant Pump Shaft break allows a freewheeling coastdown of the
impeller with the RCP motor continuing to rotate. The RCS flow coastdown is slightly
slower but the continued motion of the RCP motor does not generate the CPC pump
speed trip. Protection for this event is delayed until the steam generator differential
pressure low flow RPS trip is generated.

Both the Shaft Break and Seized Rotor events were examined for operation, of PVNGS
Unit 2 Cycle 7 at a rated power of 3876 Mwt. It was found that the RCP Shaft Break
provided slightly more fuel failure than the Seized Rotor.

The methodology used,to examine the decreased reactor coolant flow rate limiting fault
events is the same as that used in support of previous reloads of the Palo Verde units.
The initial approach to the DNBR SAFDL is modeled with,the HERMITE code linked to
CETOP to determine the time of minimum DNBR. The conditions from HERMITE at
the time of minimum DNBR are examined in detail with TORC to determine fuel failure.

The initial conditions for the transient are the limiting set of conditions which preserve
the minimum, initial thermal margin required by the Limiting Conditions for Operation.
This combination of conditions differs from those in the event description currently
found in the UFSAR. Several cycles ago, the set of initial conditions was revisited. and
it was found that a set which maximized initial core-wide subcooling was the most
adverse for fuel failure when the HERMITE code was employed in the analysis. This
maximized subcooling is more adverse because the use of HERMITE results in a less
adverse reduction in reactivity when the RCS coolant experiences decreased density.

The methodology used to determine the limiting'initial conditions was as follows: The
use of the'maximum allowable power results in more fuel failure. The use of a bottom-
peaked axial power distribution causes a longer delay before the CEAs significantly
reduce core power and results in more fuel failure. The following parameters are used
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to maximize initial core-wide subcooling: maximum flow rate, minimum temperature,
and maximum pressure. The use of the maximum all rods out hot pin radial peak
maximizes core-wide subcooling, corresponds to a "flatter" and, therefore, more limiting
pin census, and results in more fuel failure. Because the effect of pressure on resulting
fuel failure is less than that of flow rate and temperature, pressure is the parameter
used, if necessary, to reach a set of conditions which preserve the Limiting Conditions
for Operation.

The chosen set of initial conditions incorporated the maximized core wide subcooling,
preserves the minimum initial thermal margin in the hot channel required by the Limiting
Conditions for Operation, and results in maximized fuel failure..

The fuel failure was calculated using the method of statistical convolution, which is
consistent with the approved methodology for this event. Less than 0.2% of the fuel
pins are predicted to experience DNBR and fail for the Reactor Coolant Shaft Break for
PVNGS Unit.2 Cycle 7. This fuel failure does not exceed the Seized Rotor/Shaft Break
fuel failure of 4.5% reported in UFSAR Section 15.3.3.. Thus the radiological
consequences are less than the 240 Rem two hour site boundary thyroid dose reported
in the UFSAR.

D.5.4.4

D.5.4.4.1

Reactivity Anomalies (UFSAR 16.4)

Moderate Frequency Events

D.6.4.4.1.1 High Power Bank CEA Withdrawal

The CPC digital filters are verified to be conservative for the spectrum of possible
Uncontrolled CEA Withdrawal events to ensure that the CPCs are performing a
conservative calculation of DNBR and Local Power Density (LPD). This veriTication will
be performed for the stretch power initial condition during the process of setting CPC
constants for Unit 2 Cycle 7 and will be completed in Units 1 and 3 prior to. operation at
the increased RTP.

D.5.4.4.1.2 Full Length and Subgroup CEA Drops

Sufficient initial thermal margin is preserved in COLSS and the, other LCOs to ensure
that the SAFDLs are not violated during CEA mis-operation anticipated AOOs.

D.6.4.4.2 Limiting Faults
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D.5.4.4.2.1 CEA Ejection~ ~ ~ ~ ~

The CEA Ejection from HFP initial conditions.-.was evaluated from the new stretch power
conditions for PVNGS Unit 2 Cycle 7. All of the criteria considered in the UFSAR (fuel
performance [thermal hydraulic and energy deposition], peak RCS pressure and
radiological consequences) were considered as part of this evaluation. During the
COLSS/CPCs setpoint process, the CEA ejection from other power levels and
configurations allowed by the Power Dependent Insertion Limit (PDIL) will be examined
and the constants installed for operation of PVNGS Unit 2 Cycle 7 will be adequate to
ensure that the results reported here are bounding.

The minimum DNBR of 0.7 occurs at 3.25 Seconds. The number of pins predicted to
experience DNB is less than the 9.8% currently reported on the PVNGS docket. The
peak LHGR occurring for the PVNGS Unit 2 Cycle 7 event is insufficient to"result in fuel
melting. The maximum radially averaged fuel enthalpy is less than 140 Cal/Gm and the
maximum centerline enthalpy is less than 250 Cal/Gm. As the fuel. performance is

more benign than that currently docketed, the radiological consequences are bounded
by those currently docketed.

Events occurring after the time of most adverse fuel performance are essentially
unchanged by the stretch power condition. UFSAR Table 15.4;8-1 identifies those
plant/operator actions.

It was determined that the, excess power generation resulting from the ejection of the
highest worth CEA for PVNGS Unit 2 Cycle 7 would be bounded by existing peak RCS
pressure CEA ejection calculations. Thus the peak RCS pressure of the CEA ejection
transient remains within the limits of 120% of the 2500 psia design pressure.

This event will be reviewed for Unit 3 prior to implementation of;increased thermal
power and for Unit 1 during the normal reload process for the next refueling outage.

D.5.4.5 Increase in RCS Inventory (UFSAR 15.5)

No reanalysis is necessary for this event. Initial reactor power level and RCS
temperature does not affect the consequences of the event, as stated in UFSAR
15;5.2.3.B. The effect of the, reduced pressurizer safety valve setpoint of 2475 psia, as
proposed for PVNGS Units 1 and 3, was evaluated for this event and found acceptable
when this setpoint was changed in Unit 2 by Amendment 78 and associated NRC
safety analysis dated March 1, 1995.

D.5.4.6 Decrease in RCS Inventory (UFSAR 15.6)
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D.5.4.6.1 Limiting Faults~ ~ ~ ~

~ ~ ~

D.5.4.6.1.1 Steam Generator Tube Rupture

The radiological doses for this event are bounded by the results of the Steam
Generator Tube Rupture with a Concurrent Loss of Offsite power. Therefore, this event
was not reanalyzed for the stretch power core.

D.5.4.6.1.2 Steam Generator Tube Rupture+ LOAC

This event was evaluated to determine the impact of increasing the core power by 2%,
as well as the expected reduction of the steam generator inventory, on the Pre-existing
Iodine Spiking (PIS) and event Generated Iodine Spiking (GIS) radiological doses.

The two hour radiological doses for this event were increased by 2% to accommodate
the 2% increase in decay heat. This approach is conservative because the two hour
radiological doses result from the steaming of the steam generators, which includes the
RCS cooldown as well as the decay heat removal. The new calculated two hour
radiological doses remain less than the values of 40 and 17 Rem, respectively, for PIS
and GIS as reported in Table 15.6.3-10 of the UFSAR.

Comparison of the total integrated decay heats for the previous analysis and'the stretch
power core shows that the total integrated decay heat generated by the stretch power
core using the 1979 ANS decay heat curve with a 2o uncertainty is less than the decay
heat assumed in the previous analysis. Therefore, additional steaming beyond that
assumed in the. previous analysis is not required for the stretch power core in order to
achieve shutdown cooling entry, conditions. The 8 hour radiological doses reported by
the UFSAR'emain bounding.

D.5.4.6.1.3 Steam Generator Tube Rupture+ SF - Steam Generator Tube Rupture
with a Loss of Offsite Power and Fully Stuck Open ADV

The radiological doses for this event were recalculated to include the impact of the
following changes from the previous analysis (which was described in the submittal to
NRC to support Technical Specification Amendments 75, 61 and 47, for Units 1, 2, and
3, respectively, dated May 16, 1994):

1) The core power increase by 2% to 3876 Mwt.
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2) A more conservative Auxiliary Feedwater Actuation Signal (AFAS)
initiation analytical setpoint of 21% of wide range (WR). span is assumed
instead of the 25% of WR span assumed in the previous analysis. (TS
Table 3.3-4 trip value is 25.8% WR.)

A higher decay heat resulting from 2% more power in the core does not affect the two
hour steam releases and radiological doses since they are driven by the affected SG
stuck open ADV. In other words, the stuck open ADV in the affected steam generator
removes much more heat than the core. generates as decay heat. Therefore, the
increased decay heat of the, stretch power core does not affect the ADV releases during
the period of SG tube uncovery, when most of the radiological releases occur.

The 8 hour decay heat for the stretch power core usihg the 1979 ANS decay heat curve
with a 2a uncertainty is bounded by the decay heat which was used in the previous
analysis. Therefore, additional steaming. beyond that assumed in the previous analysis
is not required for the stretch power core in order to achieve shutdown cooling entry
conditions. The 8 hour radiological doses are not adversely impacted by the decay
heat of the stretch power core.

Lowering the assumed. analytical AFAS initiation setpoint from the currently assumed
value of 25% of the wide range span to 21% increases the duration of the tube
uncovery in the affected steam generator, and therefore increases the "radiological
doses. The newly calculated radiological doses are:

PIS-(Rem) GIS (Rem)

Two Hour Thyroid Dose,
Exclusion Area Boundary (EAB) 292 71

Eight Hour Thyroid Dose;
Low Population Zone (LPZ) 57 27

The 2 hour and 8 hour radiological doses for this event are less than the 10 CFR 100
thyroid limitof 300 Rem.

D.5.4.7 Radioactive Release from a Subsystem or Component (UFSAR 15.7)

D.5.4.7.1 Waste Gas and Liquid-Containing Tank Failures

The analysis for tank failures in the UFSAR were performed using the maximum activities
presented. in Chapters 11 and 12 of the UFSAR. The basis for the maximum activities is
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4100 Mwt power level, a one year equilibrium cycle, and one percent failed fuel. These
conditions. give an equilibrium dose equivalent iodine concentration of 4.6
microcuries/gram. Technical SpeciTication 3.4.7.a limits the allowable dose equivalent
iodine for continuous operation to 1.0 microcurie/gram. Thus PVNGS is limited to a fuel
failure percentage of approximately 0.25% fuel failure by technical specifications. This
establishes almost a factor of four safety margin in the consequences of these events and
bounds the consequences of the proposed increased thermal power.

D.5.4.7.2 Fuel Handling Accident

0

ABB-CE performed. a calculation of the fuel element gas gap activity at the increased
RTP conditions to compare with the current UFSAR values. The calculation was
performed using the ORIGEN-II code to quantify fission product inventories.and using the
methodology of ANSI/ANS-5.4-1982 "American National Standard for Calculating the
Fractional Release of Volatile Fission Products from Oxide Fuel Elements" to calculate
the fission. product release fractions to the gas gap. This methodology is consistent with
that previously approved for St. Lucie Plant, Unit No.2 (Docket 50-389), in the safety
evaluation report related to Amendment 21 dated May 29, 1987. The pertinent
assumptions for the calculation were a radial peaking factor of 1.70, burnup of 70,000
Megawatt days per metric ton uranium (MWD/T), 100 hour decay time, and 5'.0%
Uranium-235 enrichment. The results of this calculation compared to the current UFSAR
values are presented below:

Gas Gap Activities (Curies)

huiupa
Kr-85
1-129
1-131
Xe-131m
Xe-133

2.58 x 10
9.95 x 10
6.55 x 10
5.34 x 10
1.32 x 10

1.10 x 10
6.83 x 10
4.56 x 10
5.00 x 10
0.57 x 10

As shown above all of the current UFSAR isotopic activities are higher than those
calculated for the increased RTP. Therefore the current'UFSAR consequences bound the
increased RTP consequences for a fuel handling accident.
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D.5.4.8~ ~ ~ Miscellaneous Events

D.5.4.8.1 Moderate Frequency

D.5.4.8.1.1 Asymmetric Steam Generators

The Asymmetric Steam Generator Transient (ASGT) is protected against by initial
thermal margin in COLSS and the. Technical Specification LCOs in combination with.the
CPC ASGT trip function. The combination, of these is selected to ensure that the
SAFDLs are.not violated for this AOO.

The ASGT event which causes the most rapid degradation 'in thermal margin is the
closure of.a main steam isolation. valve. The adequacy of the ASGT event at the
.increased RTP conditions will be verified during the CPC/COLSS setpoint process for
Unit 2 Cycle 7. The Unit 1 constants will be verified during, the normal reload. analysis
process for its next refueling cycle.. The COLSS/CPC constants for Unit 3 will be verified
prior to implementation of increased RTP.
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D.6 SOURCE TERIN

The original. source term for the PVNGS LOCA calculations is given in UFSAR Table
6.3.3.6-1. This source term was based on,a power level of 4200 Mwt and operation for
two years. A new source term was calculated by ABB-CE using the ORIGEN-II code
for 3876 Mwt, 5 weight percent enrichment U-235, and an 18 month equilibrium cycle.
The comparison of the new and old source terms is. presented below:

ISOTOPE

I-131
I-132
I-133
I-134
I-135
Kr-83M
Kr-85
Kr-85M
Kr-87
Kr-88
Kr-89
Xe-131M
Xe-133M
Xe-133
Xe-135M
Xe-135
Xe-137
Xe-138

New Source Term
Total Core, Ci

1.05E+08
1.51E+08
2.13E+08
2.34E+08
2.00E+08
1.27E+07
1.43E+06
2.65E+07
5.07E+07
7.13E+07
8.66E+07
1.17E+06
6.13E+06
2.04E+08
4.19E+07
5.14E+07
1.87E+08
1.76E+08

UFSAR Table 6.3.3.6-1
Total Core, Cl

1.17E+08
1.71E+08
2.36E+08
,2.48E+08
2.20E+08
not listed
9.35E+05
2.95E+07
5.41E+07
7.73E+07
9.48E+07
8.'24E+05
not listed
2.37E+08
4.78E+07
4.24E+07
2.09E+08
1.89E+08

Percentage
Difference

10
12%
10%
6%
9%

53%
10%
6%
8%
9%

-42%

14%
12%

-21%

7%

The new source term values with the exception. of Kr-85, Xe-1 31M, and Xe-135 are below
the current source term curie content. All the new source term iodine isotopes inventories
are bounded by the current source term and thus the current thyroid dose calculations are
bounded by-the new source terms.

A preliminary evaluation of the impact of the increased Kr-85, Xe-131M, and Xe-135
inventories showed the resulting doses were bounded by that reported in letter 102-
03345-WLS/SAB/GAM, W. L. Stewart, APS to NRC dated May 2, 1995. This letter
reported higher doses than currently in the UFSAR, which resulted from, a recently
identified potential leakage path from containment through the secondary. system, to
atmosphere. A detailed evaluation of. these increased inventories is being performed and
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will be completed by January 30, 1996. APS will inform the NRC if this detailed
evaluation identifies LOCA doses, greater than those submitted in the May 2, 1995, letter.

New source terms were also computed by ABB-CE using the ORIGEN-II code for Non-
LOCA transients. The assumptions used in this calculation were 3876 Mwt, 5 weight
percent enrichment U-235, and burnups of 20, 30,,and 40 Gigawatt days per metric ton of
uranium (GWD/T). An evaluation of the new source term versus the previous Non-LOCA
source term was performed using the highest curie content of each isotope from the three
fuel burnups listed above. The evaluation was performed only on events where fuel
failure is predicted since the technical specification limits on RCS and steam generator
activity are unchanged.

The evaluation looked at Excess Load with Loss of Offsite Power (LOAC), Pre-Trip
Steam Line Break, Seized Rotor/Sheared Shaft, and CEA Ejection. The Pre-Trip Steam
Line Break as. described previously is analyzed such that SAFDL violations do not occur
and therefore the source term is not a consideration. The Excess Load with LOAC and
Seized Rotor/Sheared Shaft events were found to.have enough margin in the source
term used in the current radiological analysis to be bounded by the new source term.

Several changes were required to update the radiological consequences assessment of
the CEA Ejection to be consistent with the current more conservative methodology.
The UFSAR CEA Ejection event was found to have. used a bounding source term but
not a bounding radial peaking factor. Additionally, the UFSAR dose was based upon
9.8% failure in the first cycle core containing many non-UO2 bearing shim rods.
Current practice is to assume all fuel rod locations are UO2 bearing, consistent with the
expanded use of integral burnable poisons. Therefore, the radiological'consequences
of the CEA Ejection event required review.

The results of the CEA Ejection radiological consequences review were that the
previously used radial peaking factor of 1.46 was less than. the currently used value of
1.70. The new peaking factor increases the source term by approximately 17 percent.
The differences in source term from the original analysis and the new source term value
amount to approximately a 10 percent reduction in iodine isotopes. Applying the new
source term and the new radial peaking factor for this event increases the reported
consequence by approximately 7 percent. With the increased number of potential fuel
pin locations, the doses were also adjusted upwards to reflect the failure of 9.8% of,
every fuel-rod location. These effects combined to result in a 15% increase in the site
boundary thyroid doses. The change in. reported dose is shown in, the following tables:
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DOSE
Exclusion Area Boundary

2-Hour Consequences

Existing UFSAR Thyroid Doses Ratioed Upwards
Doses.(REM) (REM)

Containment Leakage

Recirculation Leakage

Secondary System

Total .

29.2

0.12

4.8

34

33.1

0.14

5.5

38.8

DOSE

Low Population Zone
30-Day Consequences

Existing UFSAR Thyroid Doses Ratioed Upwards
Doses (REM) (REM)

Containment Leakage

Recirculation Leakage

Secondary System

Total

60.5

0.28

0.8

62'8;50.32

0.9

69.8

The new values continue to meet. the, regulatory criteria of well within 10 CFR 100 limits
of 300 Rem. It should be noted that the CESSAR SSER,(NUREG-0852) Supplement 1

evaluated the CEA Ejection and determined that 10 CFR 100 limits would be
appropriate for this event considering the conservatism present in the calculation.

An exact calculation of the change in Whole Body Doses is considerably more detailed
and determined based upon the specific disintegration energies of the individual
nuclides and the relative abundance of these, isotopes. The whole body doses for the
event are extremely small compared to the regulatory limits and thus detailed
calculations were not performed. To conservatively quantify this difference the UFSAR
doses are simply doubled to give the following acceptable results:

0
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DOSE
Exclusion Area Boundary

2-Hour Consequences

Existing UFSAR Whole
Body Doses (REM)

Doses Ratioed
Upwards for Source
Differences; (REM)

Containment Leakage

Recirculation Leakage

Secondary System

Total

0.10

0.00027

0.069

0.2

0.2

0.00054

0.138

0.4

DOSE

Low Population Zone
30-Day Consequences

Existing UFSAR Whole
Body Doses (REM)

Doses Ratioed
Upwards for Source
Differences, (REM)

Containment Leakage

Recirculation Leakage

Secondary System

0.069

0.00024

0.011

0.138

0.0048

0.022

Total 0.08 0.16

The resulting beta and whole body skin doses are still small when compared to the
regulatory requirement of well within 10 CFR 100.

As shown above the CEA Ejection transient has slightly higher doses than those
previously reported, due to a higher allowable radial peaking factor, but still remains
within the licensing basis of PVNGS.
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D.7 SYSTEMS AND PROGRAMMATIC REVIEWS
I

D.7.1 Nuclear Steam Supply Control System

This section documents the results of one of the individual tasks, an, evaluation of the
steady state and transient performance of. the NSSS control systems under stretch
power conditions. The results apply to all three Palo Verde units.

This evaluation included 102% stretch power (3876 Mwt) operating conditions, including
a reduction in feedwater temperature to 425'F at full power. Other pertinent plant
conditions assumed for this evaluation include the reactor coolant system operating at
the reduced hot leg temperature (611'F) and steam generator modifications (removal of
the steam separator orifices, the addition of flow passages to the tube bundle shroud,
and replacement of the downcomer feed ring,such that downcomer feedwater flow is
rerouted to the,hot side of the steam generator). The current NSSS control system
setpoint changes, determined under the feedwater temperature reduction project, were
used as the basis for this evaluation except for the Reactor Regulating System (RRS).
The RRS setpoints include recommended changes from a recent evaluation of the RRS
and thus this evaluation serves to further verify the adequacy of the recommended
changes. The RRS changes are scheduled for implementation in the first quarter of
1996 and thus will be in place prior to implementation of stretch power.

The current feedwater control system (FWCS) setpoints were evaluated for the Steam
Generator Modification Project using. computer simulation of key control system design
basis maneuvering transients and were shown to provide good level control stability
with no adverse impact on transient response capabilities.

NSSS Control System design basis maneuvering transients which were most
challenging from the standpoint of margin to plant trip or steam generator level control
stability were selected for simulation assuming 102% stretch power conditions. The
results of this evaluation show that 102% power will result in adequate steady state and
transient performance of the NSSS Control Systems using the latest setpoints.

D.7.2 Nuclear Steam Supply System Mechanical Evaluation

In order to evaluate the effect of the increased RTP conditions on reactor coolant
system major components, a review of design specifications, design stress reports and
design transients was performed. The locations of highest stress and fatigue throughout
the RCS were tabulated. It should be noted that these two conditions are not
necessarily found to be in the same locations in each component. A number of high
stress locations have lower fatigue usage than lower stress locations due to loading

38



~O

II



combinations and number of cycles. Because the increased RTP normal operating
condition effects both stress and fatigue, it was important to identify both controlling
locations.

The five major components in the RCS are the reactor vessel, reactor coolant pipe and
fittings, pressurizer, steam generator, and reactor coolant pumps. A number of
transients were immediately shown to be unaffected by new operating conditions. The
remaining transients were evaluated on an individual basis and dispositioned. Each
transient has been shown to be either unaffected by increased RTP operation or of
such description and magnitude as to envelope the same transient at increased RTP.
This evaluation demonstrates that the original design transients are conservative
enough in both severity and number of occurrences, that increased RTP operating
conditions will have insignificant, if any, effect on these transients. Therefore, the
changes in stresses and usage factors willalso be insignificant.

The stresses, usage factors and margins were tabulated and are dependent upon the
normal operating temperature of the plant combined with transient stresses. This
evaluation concludes that for the five major components evaluated, the change in

operating temperature combined with the conservative nature of the design transients
results in no change in the analysis of record. Therefore, it is concluded by the
evaluation that structural integrity of these five major components of the RCS at Palo
Verde Units 1, 2 and 3 will not be affected at increased RTP operating conditions at Ti,„
of,611'F and T,~ of 550'F.

LOCA loadings were evaluated as part of this effort. A complete LOCA blowdown
loads evaluation was performed in 1994 to support the 10'F THo>/T«„D temperature
reduction effort at Palo Verde. Calculations were performed to provide (1) LOCA
blowdown loads thermal-hydraulic pressure vs. time histories, (2) mass and energy
releases, and (3) steam generator subcompartment pressurization analyses for the
limiting tributary lines in the hot and cold legs. These analyses were performed to
determine the effect of decreasing the reactor vessel (RV) inlet temperature from 565'F
to 555'F.

The new operating point for the reactor vessel coolant inlet temperature associated with
the 2% RTP increase would be 554'F, which is 1'F less than the current operating
point. ABB-CE has previously performed a LOCA blowdown load structural analysis for
PVNGS to justify a previous 10'F reduction in Tcoi o. The loads resulting from the 10'F
reduction were insignificant when compared to the original structural response
analyses. Thus, the effect of an additional 1'F decrease in the reactor. vessel inlet
temperature (from 555'F to 554'F) would-still be bounded by the loads considered in

the original LOCA blowdown loads structural'analysis.
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D.7.3 Steam Generator Mechanical Assessment

A report was prepared to consider the effect of stretch power and reduced feedwater
temperature on steam generator internals during normal and accident conditions for all
three Palo Verde units. Also included in the assessment were the effects of a 10'F
reduction in hot leg temperature and the effects on, steam generators with no
modifications, partial modifications and full modifications. Partial modifications consist
of the current Unit 3 configuration; i.e., steam generator 32 which has a modified
feedwater ring, steam separator oriTice plates removed and 26 of the 45 shroud holes
installed, and steam generator 31 which has the feedwater ring and orifice plate
modifications only. In general, the 10'F reduction in T„„and the installation of steam
generator modifications has a much greater effect on the steam generators than
implementation of stretch power with reduced feedwater temperature.

Conditions on the secondary side of the steam generator during normal and stretch
power operation (including the st'earn generator modifications) were analyzed using the
ATHOS computer code. The analysis of the internal steam generator dynamics show
that stretch power results in a slight decrease in secondary fluid velocity (as a result of
the lower recirculation ratio) and a slight increase in fluid density (as a result of lower
cold leg temperature). These two conditions result in a lower dynamic pressure (PV )
and hence, less energy transmitted from the secondary fluid to the steam generator
internal components and lower hydraulic loading conditions on. the components.

Implementation of the full set of steam generator modifications has the reverse effect.
The modifications increase both the recirculation ratio and the fluid densities to a value
greater than originally analyzed in the Design Report; however, the stresses resulting
from the increase in hydraulic loads (less than 2 ksi) are insignificant in comparison to
the stresses associated with pressure, thermal and seismic loads. Since the highest
loads occur for a fully modified steam generator, the partial modifications installed in
Unit 3 are bounded by this assessment. Thus, the overall increase in flow loads for the
modified (and partially modified) steam generators at stretch power conditions are

negligible.

In addition to only minor increases in the hydraulic loads on the internal steam
generator components, revisions to the Project Specification since the time the steam
generators were built have resulted in a significant decrease in required seismic
loadings. All of the steam generator internals were designed,to withstand peak, vertical
seismic loads of 10g. The current requirement for peak, vertical seismic loads is only
2.5g as specified in the latest revision of the Project Specification. Therefore, for all
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steam generator internal components, the current seismic requirements are less severe
than those assumed in the original ASME Code-Design Report.

The transients specified in the General Specification for System 80 Steam Generator
Assemblies do not change significantly at stretch power conditions and will generally
not affect the internals of the steam generator. The primary purpose of designing the
steam generator to withstand the specified transients is to preclude fatigue failures of
the primary or secondary pressure boundary components from thermal stresses. The
steam generator tubes are the only pressure boundary components considered in this
assessment and, with the exception of flow induced vibration, neither stretch power nor
installation of the steam generator modifications will significantly impact the tubes.
Seismic loads are the only significant loads associated with the tubes and, since there
were significant decreases in the. these loads, stresses on the tubes actually decrease.
Therefore, implementation of stretch power, with reduced feedwater temperature will not
adversely affect the tubes.

With the exception of the economizer feedwater box, the reduction in feedwater
temperature will not affect the steam generator internals because it will be heated to
saturation conditions by the recirculation flow or the tubes in the economizer before it
can have a significant effect on the components. Downcomer feedwater is only
approximately 3% of the total recirculating flow and.'he feedwater .entering the
economizer is at saturation conditions by. the time it exits that section of the steam
generator.

The reduction, in feedwater temperature will have a minor effect on the fatigue usage
factor of the economizer feedwater box because of a slight increase in the secondary
shell to feedwater box temperature differential. However, these effects are negligible. in
comparison to the stresses associated with the design basis assumption of 40'F
feedwater at 15% power (500 cycles each of plant loading and unloading). Hence, the
overall change in the fatigue usage factor is small and it remains below the ASME Code
allowable value of 1.0.

As described earlier, the reductions in seismic loads from earlier revisions of the Project
Specification significantly reduce the effect of the Safe Shutdown Earthquake on the
steam generator internals. Hence, changes to the steam generator through the
installation of the steam generator modifications or the implementation of stretch power
are insignificant. These changes will also have no effect on the internal blowdown
hydraulic loads from a Steam Line Break. Incorporation of integral flow restrictors with
the main steam outlet nozzles for the System 80 design resulted in significantly lower
loads for Palo Verde than other CE steam generators. In addition to the flow restrictors,
the operating pressure has decreased by approximately 100 psi as a result of
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implementation of stretch power and the 10'F decrease in hot leg temperature. Since
flow through the postulated break is saturated steam, the loads are dependent on
operating pressure and will therefore be lower for stretch power conditions.

The loads associated with the Feedwater Line Break at 100% power will decrease
slightly because of the decreased operating pressure, and increase slightly because of
the decrease in feedwater temperature. The change in loads for the FWLB can be
approximated by comparing „the saturation pressures at the two feedwater
temperatures. In this case the, increase in loads caused by the decreased feedwater
temperature (P„,(450'F) - P„,(425'F) - 97 psi)) is offset by the decrease in the
operating pressure resulting from the decrease in Ti,„'and stretch power operation
(1070 psi - 966 psi - 104 psi). Hence, there will be no significant change in the full
power FWLB loads during stretch power operation with reduced feedwater temperature.

ABB-CE has performed extensive analysis of flow induced vibration. (FIV) of the tube
rows nearest the shroud holes installed as part of the steam generator modifications.
All cases studied included the 10'F reduction in hot leg temperature. With all 45 shroud
holes installed the stability ratio is 0.79 for the design power level and 0.765 for stretch
power conditions. The decrease in the stability ratio at stretch power conditions is
directly attributable to the decrease in the recirculation ratio and concomitant decrease
in gap flow velocities. Lower feedwater temperatures in the downcomer will have an
insignificant effect on the FIV evaluation because downcomer feedwater is only
approximately 3% of the total downcomer flow.

The "worst-case" partial modification (21 shroud holes) was also investigated to ensure
the shroud holes currently installed in steam generator 32 would be acceptable for
stretch power conditions. For this case an ATHOS analysis was performed to obtain
the gap velocities and densities of the fluid as it entered the shroud holes. Data
obtained from this analysis was then reduced to the form suitable for input to ANSYS.
This process allowed a one-to-one comparison of the "forcing functions" that cause FIV.

In all cases these stretch power forcing functions were lower than those previously
analyzed. Hence, it was concluded that the flow induced vibration calculated for the
steam generator modifications is bounding for stretch power operation.
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D.7.4 Probabilistic Risk Assessment

The PVNGS thermal hydraulic and severe accident progression models were revisited to
support this proposed Operating License and Technical Specification amendment to allow
a 2% increase in RTP from 3800 Mwt to 3876 Mwt. Five of the 25 source term categories
(STCs) were re-executed using MAAP3B Revision 17.02 with changes to the MAAP input
deck reflecting applicable changes in this proposed license amendment that relate to.the
RTP increase. The STCs selected for sensitivity runs were determined to be a good
representation based upon their potential for large early releases. Preliminary results
show that the timing of key events and source term releases does not impact the baseline
risk for a large early release potential due to power uprate modifications.

The only affect on shutdown risk due to a 2% increase in RTP is a slightly higher decay
heat which affects the time to boil and core uncovery calculations. The change to these
calculations will be approximately a 2% reduction in the time for operator actions and will
not affect the event sequences. The 2% reduction in time for operator action is not
considered significant to the successful completion of the action and therefore does not
signiTicantly affect the risk associated with shutdown.

D.7.5 Impact of Increased RTP on Operations, Procedures, and Simulator Training

PVNGS expects to change two procedures to-support:the increased thermal power. First,
the power operations procedure will be changed to normally operate at full power with the
high pressure feedwater heater bypass valve open. Currently, this valve is normally
closed. The effect of operating with it open will be:a reduction in feedwater temperature,
as well as a slight decrease in electrical output. The purpose of reducing feedwater
temperature is to assist in prolonging the expected life of steam generator tubes. An
option will be provided in the procedure to operate with the high pressure feedwater
heater bypass closed when it is desirable to maximize electrical output. This change in
feedwater heater operation is not required for the power uprate, but is being coordinated
with it as part of the overall strategy to maximize steam generator tube life. Second,
surveillance test procedures will be modified to reflect the change in the cold leg
temperature Technical Specification limits. Licensed operators will receive classroom
training on the power uprate and associated procedure changes before they are
implemented in any of the units.

The PVNGS simulators are Unit 1 simulators. The power uprate modifications will be
implemented in the simulators within a year of the uprate.being implemented in Unit 1.

The simulator modifications will consist of changes to COLSS addressable constants,
primary safety valve.setpoint, and nuclear instrument indication. There:will be,no adverse
affect on operators resulting from training on a simulator that,. for a period of time, does
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not reflect the uprate power at which the units operate. There are currently minor
differences between the operating characteristics of the units and-the changes associated
with the uprate are sufficiently small (i.e., no more than 2 or 3 percent changes in most
operating parameters, except for reduced feedwater temperature) that they will not affect
the applicability of the training scenarios for operators from units that have implemented
the power uprate.

D.7.6 Containment Heating; Ventilation and AirConditioning Impact

The heat load from insulated piping and components in the containment building was
originally analyzed for the bulk containment volume. The analysis used a surface
emmisivity of 80 BTU/hr/ft The analysis does not directly utilize the. system operating
temperatures. Rather, it is based on the piping and components being insulated t'o a
OSHA mandated insulation surface temperature of 140 'F, and on-the actual surface
emmisivity of the insulation being less than or equal to that analyzed in the heat load
calculation.

The reflective metallic insulation installed on the. Reactor Coolant System and branch
line pipin in the Palo Verde containment was specified with surface emmisivity of 55
BTU/hr/ft This lower surface emmisivity is conservative with respect to that used in the
heat load calculation and results in a smaller heat load to the containment than used in
the actual analysis. Additionally,, the reflective metallic insulation specification
establishes that the maximum operating temperatures of the insulated lines were 620'F
for RCS hot leg side piping, and 565 'F for RCS cold leg side piping. These
temperatures bound the post Th„reduction hot leg temperature of 611'F, and post
power upgrade T i< temperature of 554'F.

The impact of Th„reduction to 611'F and T~i< reduction to 564'F will be similar with
respect to the non-safety related reactor cavity cooling subsystem, and for the CEDM
cooling units.

In summary, the post power upgrade operating temperatures of 611'F for T„„and 554
'F for T i, result in a lower total heat load;to the containment. building and the existing
Containment Cooling System components have an increased degree of operating
margin.

D.7.7 Station Blackout (SBO)

Palo Verde is designated as a four hour SBO coping plant, however, since the
installation of an alternate ac power source, i.e., redundant dedicated gas turbine
generators (GTG's), coping is only required for a one hour complete loss of ac power.
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Within that one hour all loads required to maintain the plant in a hot standby condition
are energized from the output of a GTG. An existing study on how PVNGS copes for
the one hour while the GTG's are started and the required loads are energized was
reviewed. The conclusions of this study are not affected by the 2% RTP increase.

During a SBO, decay heat is removed through the use of the steam turbine driven
auxiliary feedwater pump and the pneumatically operated atmospheric steam dump
valves. These loads require only Train A 125Vdc power for operation. The Train A
125Vdc system is energized from, a GTG, thereby ensuring that the dc system and
loads powered from it are available for the duration of the SBO. Since the steam
turbine and atmospheric dump valves do not require increased electrical demand as a
function of decay heat their operation is not affected by the increase in RTP.

The required condensate inventory is 85,000 gallons for a four hour SBO. The minimum
available inventory is 300,000 gallons as required by Technical Specification 3/4.7.1.3.
Thus, there is ample condensate inventory even with a slightly increased decay heat.

Reactor coolant inventory after a four-hour station blackout event was analyzed to be
sufficient to keep the core covered and cooled by reflux boiling in the steam generators.
The conclusions of this study remain valid for the increased RTP although the coping

period might be slightly reduced. However, since coping is only required for one versus
four hours there is sufficient margin to accommodate the increased RTP. Following the
SBO coping period, reactor coolant inventory is, maintained by operation of the train A
charging pump as energized from the GTG output. The flow capacity of the charging
pump is sufficient to provide makeup for all anticipated reactor coolant system
leakages.

In summary, the increased RTP does not affect the ability. to cope for the one hour
period required prior to restoration of power from the GTGs.

D.7.8 Post-LOCA Hydrogen Generation.

Thei post. LOCA hydrogen generation analysis has been reviewed.to determine if the
2% RTP increase has a significant effect on post-LOCA hydrogen generation. The
revised containment post 'LOCA temperature profile,has also been included in this
analysis. The higher decay heat is predicted to increase the hydrogen generated due
to radiolytic decomposition of water by approximately 1.9%. The increase in reactor
power level and decay heat also affects the, core wide oxidation rate used to predict the
quantity of hydrogen released as a result of the zirconium metal water reaction.
Assuming a core wide oxidation rate of 0.86% and that the hydrogen recombiners are
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placed into service at 100 hours, the peak predicted hydrogen concentration is less
than 3.99% by volume.

D.7.9 Natural Circulation Cooldown Analysis

This section provides the results of a Natural Circulation Cooldown Analysis performed
as part of the APS 102% Stretch Power Project. The purpose was to demonstrate that
the Palo Verde plants could be cooled to Shutdown Cooling (SDC) entry conditions
following a loss of offsite power from full stretch power operating conditions (3876 Mwt
core power) using the latest plant specific operating procedures and in accordance with
the requirements of NRC Branch Technical Position RSB 5-1 using either:

(1) One charging pump and auxiliary spray for RCS inventory and pressure
control.

(2) One High Pressure Safety Injection (HPSI) pump and the safety grade
Reactor Coolant Gas Vent System (RCGVS) for RCS inventory and
pressure control.

The existing Palo Verde System 80 natural circulation cooldown analysis credits two
charging pumps and auxiliary, spray for Reactor Coolant System (RCS) inventory
control and depressurization. The safety grade Reactor Vessel Upper Head (RVUH)
gas vents, along with charging; were credited for control of RVUH steam voiding. Two
new simulations of a cooldown to SDC entry conditions were performed under natural
circulation conditions consistent with the criteria of NRC Branch Technical Position RSB
5-1 and PVNGS operating procedures.

The first simulation was performed using a single charging pump and auxiliary spray for
RCS inventory and pressure control. The second simulation was performed using one
High Pressure Safety Injection (HPSI) pump and the RCGVS pressurizer vent for RCS
inventory and pressure control. One versus two charging pumps was assumed for the
first simulation. to provide consistency with the.PVNGS licensing basis. test report of
record. Both scenarios utilized the RCGVS Reactor Vessel Upper Head (RVUH) vent
for upper head void control.

Each Palo Verde plant has three charging pumps. One pump is powered'by Train A,
the second pump is powered by Train B, and the third "swing" pump can be aligned to
either Train A or B. The existing analysis assumed that one charging pump and
auxiliary spray were initially available for RCS inventory and pressure control and that
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two charging pumps and auxiliary spray were available after thirty (30) minutes. This
assumption was based on, the estimated time required to align the third "swing"
charging pump from one train of power to the other if it is initially powered by the train
whose diesel generator is assumed to fail to start.

The first simulation assumed only one charging pump and auxiliary spray are available
for RCS inventory and pressure control and does not rely on the need for operator
action outside the control room to align the third "swing" charging pump from the failed
train of power to,the operable train of power. In addition, this scenario demonstrated a
"defense in depth" since the third "swing" charging pump can be considered as a
backup in the unlikely event that there were a loss of offsite.power followed by a failure
of one emergency diesel generator to start and a failure of the charging pump powered
by the operable emergency diesel generator.

The results of this simulation demonstrated that a single charging pump- and auxiliary
spray were adequate for RCS inventory control and depressurization during a cooldown
scenario. During the simulation the operator actions required to cooldown and
depressurize the RCS to well within SDC entry conditions were completed in 10.7
hours. At this time, the total safety grade condensate usage was 211,900 gallons.
Given an additional 1.3 hour allowance for stabilization and shutdown cooling entry, the
resulting total of 12.0 hours is well within the 13.3 hour capacity of the nitrogen backup.
supply for the ADVs. Including the 1.3 hour allowance for plant stabilization, only
227,200 gallons of safety grade condensate was used, well within the technical
specification minimum available supply«of 300,000 gallons.

The second simulation utilized one HPSI pump and the RCGVS pressurizer gas vent
for RCS inventory and pressure control. This case demonstrated a diverse and
redundant means versus the use of charging and auxiliary spray for RCS inventory and
pressure control. Thus, it has been shown that the Palo Verde System 80™ plant
design includes "defense in depth" for'RCS inventory and pressure control during a
natural circulation cooldown scenario.

The results of this simulation demonstrate that the use of HPSI flow and. the safety
grade RCGVS pressurizer gas vent provide a satisfactory redundant and diverse
means (to charging and auxiliary spray) for RCS inventory control and depressurization.
When the use of one HPSI pump and the pressurizer.gas vent was simulated, operator
actions to cooldown and depressurize the RCS to well within SDC entry conditions were
completed in 11.0 hours. At this time, the total safety grade condensate usage was
216,400 gallons.
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Adding a one hour allowance for stabilization and shutdown cooling entry, the resulting
total of 12.0 hours. is well within the 13.3 hour limitation based on the 13.3 hour capacity
of the nitrogen backup supply for the ADVs. Even with the one hour allowance for plant
stabilization, only 227,100 gallons of safety grade condensate was used, well within the
technical specification minimum available supply of 300,000 gallons.

The criteria of Branch Technical Position RSB 5-1 applicable to the Palo Verde
licensing basis requires demonstrating that the plant can be brought to cold shutdown
conditions (200'F) assuming either only onsite or offsite power is available, within.a
reasonable period of time following shutdown, and assuming, the most limiting single
failure. The residual heat removal function is accomplished in two phases: the initial
cooldown phase and the shutdown cooling phase. An analysis of the residual heat
removal operation phase, bringing the plant from SDC entry, conditions to cold
shutdown, was performed. The results of these analyses demonstrated that with the
balance of plant .interface requirements met (essential cooling water flow and
temperature as confirmed in Section D7.10), the unit could be brought to cold shutdown
within a reasonable time frame (i.e., 36 hours).consistent with the criteria specified in
RSB 5-1.

D.7.10 Decay Heat Removal and Ultimate Heat Sink Performance

The Essential Cooling Water (EW) and Spray Pond (SP) System thermal performance
analyses have been revised to account for a 2% increase in the RTP. The thermal
performance and capacity of the Ultimate Heat Sink (UHS), which at Palo Verde is
comprised of the spray ponds, is modeled as an integral part of the EW and SP System
thermal performance analyses. The'decay'heat used in the analysis was in accordance
with Branch Technical Position 9-2. The thermal performance analyses for the LOCA
cases were performed using the COPATTA code. While the peak EW and SP
temperatures were predicted to increase by a few degrees as a result of the higher
decay heats, the heat removal capabilities of the EW and SP, the UHS Systems, were
confirmed.to adequately remove heat from the Shutdown Cooling operational mode of
the Safety Injection System, from the Essential Chiller, from the Spent Fuel Pool
Cooling System, and from the Emergency Diesel Generator. The UHS water inventory
that is available to support operation of the. spray pond system post LOCA has'been
calculated to enable spray pond operation slightly in excess of 26 days without any
make-up water supply. This time period. is nominally the same 26 day period presently
discussed in the TS Bases 3/4.7.5, and provide a more than adequate period. of time for
alternative sources of water to be made available.
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D.7.11 Fuel Pool Heat Loads~ ~

The decay heat inputs into the spent fuel pool heat load have been determined in
accordance with Branch Technical Position 9-2 assuming a, RTP of 3876 Mwt and
accounting for a 2% power level, uncertainty. These decay heat values are bounded by
the decay heat values used in the present spent fuel pool heat load calculations. As
such, there is no impact on the spent fuel pool and the pool cooling system design as a
result of the 2% increase in RTP.

D.7.12 Fire Protection Program

The only effect of the 2% RTP increase on the PVNGS fire protection program would
'be the additional decay heat due to the higher power. level. The additional decay heat
would affect the control room fire analysis by decreasing the amount of time available
for operator action by a maximum of the same percentage as the 2% increase in decay
heat. An example of this would be the time available to initiate feedwater to a steam
generator prior to dry out would be reduced by approximately 2%. This does not
significantly affect the ability of'he .operator to successfully perform the required
actions. An example would be if 30 minutes were available for operator action, this
time would be reduced to 29 minutes and 24 seconds with the increased RTP. The
difference of 36 seconds is not significant to the successful completion of the required
actions and does not affect the conclusions of the control room fire spurious actuation
study.
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E. OSG C AZA DS CONSIDERA IO DETE 0

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 a 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:

g~Q. — Does the proposed amendment involve a significant increase'in the
probability or consequences of an accident previously evaluated?

The proposed amendment does not change the-method of operation or modify the
plant configuration other than minor changes in equipment setpoints. Thus no
increase in the probability of an accident is created by this amendment. System
and programmatic reviews have been performed on the nuclear steam supply
system controls, reactor coolant system mechanical; steam generator mechanical,
balance of plant systems, and fire protection, equipment qualification, and
probabilistic risk assessment programs. The conclusion of these reviews was that
operation in accordance with the changes proposed in this. amendment was
acceptable and posed no significant risk to the health and safety of the public. The
analyses supporting this amendment demonstrate that the consequences of
events using the changes specified in the amendment are within the criteria which
are the current licensing basis for the PVNGS'Units. Therefore the amendment, as
proposed, does not involve a significant increase in the probability or
consequences of an accident previously evaluated.

Qfgz4~ —Does the proposed amendment create the possibility of a new or
different kind of accident'from,any accident previously evaluated?

The proposed amendment does not modify the configuration of the units except for
minor equipment setpoints. No equipment changes and no new methods of plant
operation are being proposed, therefore, no new failure modes are introduced by
the proposed amendment. The setpoint changes proposed have been evaluated
and shown to be acceptable in providing their design function. The increased rated
thermal power and associated changes have been incorporated into the safety
analysis performed in support of this amendment request and the results have
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been shown to be similar to those previously obtained. No possibility of a new or
different kind of accident from any accident previously evaluated will be created as
a result of the proposed amendment.

Qfgadg~ —Does the proposed amendment involve a significant reduction in a
margin of safety?

The changes proposed were evaluated in the safety analysis performed to justify
the amendment request. Although the consequences of some events increased
slightly, the results continue to meet the criteria which form the PVNGS licensing
basis. The programmatic and system reviews provide further assurance of the
capability of the units to continue to operate safely with the changes proposed in

this amendment. Therefore the amendment does not involve a significant
reduction in a margin of safety.

F. 0 E DE E NATION

APS has determined that the proposed amendment does not involve an unreviewed
environmental question in accordance with Section 3.1 of Appendix B of the Technical
Specifications. A proposed change, test or experiment shall be deemed to involve an
unreviewed environmental question if it concerns (1) a matter which may result in a
significant increase in any adverse environmental impact previously evaluated in the Final
Environmental Statement (FES) as modified by the staff's testimony to the Atomic Safety
and Licensing Board; or (2) a significant change in the effluents or power level or (3) a
matter not previously reviewed and evaluated 'in the documents specified in (1) above
which may have a significant adverse environmental impact. Based on the following this
amendment request does not constitute an unreviewed environmental question:

1) A matter which may result in a significant increase in any adverse. environmental
impact previously evaluated in the Final Environmental Statement (FES) as
modified by the staffs testimony to the Atomic Safety and Licensing Board.

APS reviewed the FES and determined that this amendment request does not
significantly increase any adverse environmental impact. The plant is not being
modified in any way which would significantly increase or change the type of
effluents currently produced. The 2% increase in RTP is within the 4100 Mwt
design stretch power evaluated in the FES - Construction Permit Stage (FES-CP).
Thus the environmental effects as a result of the uprate- are. bounded by those
previously evaluated during FES-CP phase.
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Radiological releases are controlled in accordance with PVNGS Radiological
Monitoring Program and the results periodically reported to the NRC. Design Basis
Event radiological releases have been'demonstrated in the safety analysis of this
amendment to not significantly increase offsite exposure and remain within
regulatory limits. The radiological exposure to,plant workers is controlled under the
PVNGS As Low As Reasonably Achievable (ALARA) Program and will not
significantly change.

2) A significant change in the effluents or power level.

A 2% increase in RTP is not a significant increase in power level. The Final
Environmental Statement (NUREG 0841) recognized in the Summary and
Conclusions Section that the maximum design thermal output for each unit is 4100
Mwt. The proposed increase is less than the FES-CP evaluated maximum design
thermal output of. the units. Thus the environmental effects previously evaluated for
land and water usage are bounded by those previously evaluated. The increase in
RTP does not change any of the conclusions of NUREG 0841.

Effluents as discussed above will not have a significant increase and are controlled
by PVNGS programs and applicable regulations.

3) A matter not previously reviewed and evaluated in the documents specified in

(1) above which may have a significant adverse environmental impact.

The increase in RTP does not change the processes, plant equipment, types of
effluents, or significantly affect operation of the. units. The changes are within the
design basis of the balance of plant.and reviews of the NSSS have demonstrated
the acceptability of operation at the increased RTP conditions. Safety Analysis of
design basis events affected by the increase have been reviewed or reanalyzed
and the consequences found to be bounded'by current UFSAR consequences or
within regulatory requirements. The FES-CP, FES-OL, and NUREG-0841 all
evaluated the environmental impact assuming. the maximum design thermal output
of the units is 4100 Mwt. Thus the increase is within the scope of the previous
reviews performed for the environmental impact of operation of the units.

Based on the above, no unreviewed environmental question exists concerning this
amendment request for increased RTP and associated TS changes.
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Facility Operating License:
page

4'echnicalSpecification pages:
1-5
3/4 1-,5

3/4 1-19
B 3/4 1-5
3/4'-8
3/4 4-7"
3/4 4-8*
B 3/4 4'-12*

These pages. are, provided for only Units '1 and 3; the, pressurizer safety: valve
setpoint changes specified on these pages were made to the Unit 2 pages in

Amendment 78.

53



I

0



FOR INF 3RMATIO.N ONLY

PIP<5 Waif 1

F~ic.i li+Opevakv ) 1-ieenSe

go, PPF-+)

gc.
~I

This license shall be deemed to contain and is subiect to .the
conditions specified in the Commission's reaulations set forth: in
10 CFR Chapter I and is subiect to all appl'icable provisions of the
Act and to the rules, regulations, and:orders of the Commission now
or hereafter in effect; and is suhiect to the additional conditions
specified or incorporated below:

(1) Maximum Power Level

Arizona Public Service Company (APS) is authorized to operate '3$'74
the facility at reactor core power levels not in excess of
megawatts thermal (100% power,) in accordance with the conditions
specified herein and in Attachment 1 to this license. The items
identi ied in Attachment 1 to this license shall be completed as
specified. Attachme .t 1 is hereby incorporated into this license.

(2) Technical S ecifications and Environmental Protection Plan

The Technical Specifications contained in Appendix A and the
Environmental Protection Plan contained in Appendix B, both of
which are attached hereto, are hereby incorporated into this
license. APS shall operate the faci.lity in accordance with the
Technical Specifications and the Environmental Protection Plan.

(3) Antitrust Conditions

This license is subiect to the antitru'st conditions delineated
.in Appendix C to this license.

(4) Ooeratin Staff Experience Requirements

APS shall have operators on each shift who meet the requi.rements
described in Attachment 2. Attachment ? is hereby incorporated
into this license.

(5) Post-Fuel-Loadino Initial Test Prnaram (Section 14, SFR and

Any chanaes in the Initial Test Program described in Section 14
of the FSARs (Palo Verde and CESSAR} made in accordance with
the provisions of 10 CFR 50.59 shall be reported in accordance
with 50.59(b) within one month of such change.

e parenthetsca notation following the title of many license conditions
denotes the section of the Safety Evaluation Report and/or its supplements
wherein the license condition is discussed.
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