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Arizona Public Service Company
P.O. BOX 53999 ~ PHOENIX. ARIZONA85072-3999

10 CFR 50.90

WILLIAMF. CONWAY
EXECUTIVEVICE PRESIDENT

NUCLEAR

102-02966-WFC/RAB/6EC
May 18, 1994

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

Reference: Letter 102-02829, dated February 18, 1994, from W. F. Conway, Executive
Vice President, Nuclear, APS, to NRC, Proposed Amendment to Technical
Specification FIGURE 3.2-1, SECTION 3/4.1.1.4, and BASES 3/4.1.1.4

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2, and 3
Docket Nos. STN 50-528/529/530
Responses to NRC Questions Regarding Proposed Amendment
to Technical Specification FIGURE 3.2-1, SECTION 3/4.1.1.4,
and BASES 3/4.1.1.4
File: 94-056-026 94-005-41 9.05

Arizona Public Service Company (APS) submitted a proposed amendment to Technical
Specification (TS) Figure 3.2-1, Reactor Coolant Cold Leg Temperature vs. Core Power
Level, of TS 3.2.6, Reactor Coolant Cold Leg Temperature; TS 3.1.1.4, Minimum
Temperature for Criticality, and the associated Surveillance Requirement in TS 4.1.1.4;
and the associated bases in TS BASES 3/4.1.1.4, Minimum Temperature for Criticality in
the referenced letter.

During discussions between the NRC staff and representatives of PVNGS, several
questions were posed by the NRC staff, and responses clarifying the proposed
amendment were provided by representatives of PVNGS. The Enclosure to this letter
contains those questions and the respective PVNGS responses. This clarifying
information is being provided to the Arizona Radiation Regulatory Agency (ARRA) by
copy of this letter.
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U. S. Nuclear Regulatory Commission
ANN: Document Control Desk
Response to NRC Questions Regarding Proposed
Amendment to Technical Specifications
Page 2

Should you have any questions, please contact Richard A. Bernier at (602) 393-5882.

Sincerely,

'WFC/RAB/8EC/dd

Enclosure

cc: L. J. Callan
K. E. Perkins
K. E. Johnston
B. E. Holian
A. V. Godwin (ARRA)





ENCLOSURE

RESPONSES TO NRC QUESTIONS REGARDING PROPOSED

AMENDMENTTO TECHNICALSPECIFICATION

FIGURE 3.2-1, SECTION 3/4.1.1.4, AND BASES 3/4.1.1A
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RESPONSES TO NRC QUESTIONS

Question 1a:

Provide technical discussion to substantiate the following:

a. The consequences are more limitingto use high values ofcold leg temperature in main
steam line break, main feed line break CEA withdrawal and steam generator tube
rupture events.

Response:

a. Main Steam Line Break

Initiating the main steam line break (MSLB) from a higher reactor coolant system
(RCS) temperature places the primary coolant in a region of greater increase'in
moderator density for a given amount of heat removal. The modeling of the
return-to-power MSLB accounts for positive reactivity added by changes in the
moderator density, rather than only to those effects due to moderator temperature
changes.

Main Feed Line Break

The higher secondary pressures associated with the higher limit of the core inlet
temperature increases the amount of stored energy initiallyin the system. Upon
loss of the heat sink, this energy manifests itself in increasing RCS pressure.

Additionally, the higher initial temperature results in correspondingly higher initial
secondary system pressures. This results in a more rapid loss of inventory and
heat sink in the steam'generators.

T

Uncontrolled Control Element Assembly (CEA) Withdrawal

— Bank Withdrawal

The core protection calculators (CPCs) are tuned to be conservative (assuming a
positive moderator temperature coefficient [MTC] at the beginning of core life)
with the rate of change of system parameters which occur as a result of the
uncontrolled withdrawal of a regulating bank at power. This tuning is unaffected
by the proposed change in T„„.
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response:

b. Inadvertent Emergency Core Cooling System (ECCS) Injection

The Palo Verde'Nuclear Generating Station (PVNGS) Updated Final Safety
Analysis Report (UFSAR), in Section 15.5.1.3, states that plant operation above
the high pressure safety injection (HPSI) pump shutoff head pressure willnot be
impacted by the inadvertent operation, of the ECCS. The current value of the
HPSI pump shutoff head is approximately 1700 psig. Since this event is only of
concern for Mode 3 or lower, and the zero percent power temperature limits have
not changed, the change in the inlet temperature above 90 percent power willnot
impact the results of this analysis.

Therefore, it is concluded that the UFSAR analysis remains valid even with the
lower inlet temperature.

Inadvertent Opening of the Pressurizer Safety'Valve

The PVNGS UFSAR, in Section 15.6.1, states that this event is evaluated in the
ECCS analysis in Section 6.3 of the UFSAR. As described in Section 6.3.3.3.5 of
the UFSAR, the inadvertent opening of the pressurizer safety valve is analyzed in
the small break loss of coolant accident (LOCA) analysis as a break in the top of
the pressurizer. The impact of the 10'F reduction in the cold leg temperature in
the LOCA safety analysis (ECCS analysis) was explicitly evaluated. The most
limitingsmall break LOCAevent for PVNGS was found to be acceptable with the
10'F reduction in cold leg temperature. The inadvertent opening of a pressurizer
safety valve was considered and is bounded by the most limiting small break
LOCA event which is a 0.05 square foot cold leg break (UFSAR Table 1.9-4, item
r). The conclusions of the evaluation are contained on Page 8 of the'roposed
amendment to the Technical Specifications (TSs).

Letdown Line Break Events

The PVNGS UFSAR, in Section 15.6.2.3.1, Paragraph B, states that the initial
conditions for this event were chosen based on parametric studies in initial core
inlet temperature, initial power level, initial pressurizer pressure, initial core inlet
flow rate, initial pressurizer liquid inventory, and break size. Furthermore; the
UFSAR states that the maximum total mass release is obtained when the transient
is initiated from the maximum core power, maximum allowed core inlet
temperature, and a low core flow. For each of these reasons, the'change in the
inlet temperature willnot impact the results of this analysis.

Therefore, it is concluded that the UFSAR analysis of record remains valid even
with the lower inlet temperature.
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Question 2:

Provide technical justification on the removal of conservatism in the pressurizer surge line
geometric Kfactor.

Response:

The K factor value that was input into the CESEC code for the UFSAR and early cycle
reload efforts was 3.9. This value accounted for entrance and exit losses, elbows and bends,
as well as an allowance for friction losses.

The CESEC code is provided with surge line length and diameter and performs an internal
calculation of friction losses.

Including a f'riction loss term in the code input request for geometrical K factor amounted,
to double accounting for this resistance.

The K factor was recalculated accounting for only entrance, exit, and bend terms. The
explicit value of the recalculated K factor was 2.71. The actual value selected for use in the
reanalysis was 3.0 for added margin.

Question 3:

Discuss the need for reanalyzing the CEA ejection events and the details of the changes made
in COLSS database and/or addressable, constant in the reanalysis.

Response:

Certain scenarios of the analysis'of both the CEA ejection and the single CEA withdrawal
result in slow, MTC driven increases in core inlet temperature and power. The MSSVs act
to form an upper limit on the temperature and power which the RCS can reach. The
thermal margin degradation associated with these transients is a result of the changes in both
RCS temperatures and core power. The lower initial inlet temperature with an unchanged
MSSV controlled upper limitallows for the potential of greater thermal margin degradation
(larger inlet temperature increase and power rise). The thermal margin set aside in COLSS
has been verified to be sufficient to cover the CEA ejection and single CEA withdrawal
events when initiated fr'om the lower inlet temperature.
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— Single Withdrawals

When considering the withdrawal of a single CEA, it is possible that the radial
peaking information used by the CPCs is nonconservative. Protection for the
single CEA withdrawal is therefore provided by ensuring that sufficient initial
thermal margin is set aside in the core operating limits supervisory system
(COLSS) to preclude fuel failure until an altern'ate trip (i.e., high pressurizer
pressure) occurs or a new steady state condition has been reached.

The Single CEA withdrawal results in slow, MTC driven increases in core inlet
temperature and power (assuming a positive MTC at the beginning of core life).

~ The main steam safety valves (MSSVs) act to form an upper limit on the
temperature that the RCS can attain.

The thermal margin degradation associated with the transient is a result of the
changes in both RCS temperatures and core power. The lower initial inlet
temperature with an unchanged MSSV controlled upper limit allows for the
potential of greater thermal margin degradation. The appropriate COLSS
adjustments ensure that adequate thermal margin willbe reserved for this event
when initiated from the lower inlet temperature.

Steam Generator Tube Rupture (SGTR)

The SGTR events are worse when initiated from the high end of the cold leg
temperature range because the energy in the primary and secondary systems,
including the sensible heat of the metal mass, is inherently higher. This results in
a higher integrated steam flow during the two- and eight-hour intervals and a
longer interval for recovering sufficient liquid level in the faulted generator to
cover the U-tubes and improve, iodine partitioning. These conditions maximize
the radiological consequences of the SGTR.

Question 1b:

Provide technical discussion to substantiate the following:

b. The consequences are independent Pom the cold leg temperature in an inadvertent
ECCS injection, inadvertent opening of the pressurizer safety valve and letdown break
events.
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Question 4:

Discuss the need for reanalyzing the main steam line break with induced steam generator tube
rupture event and the results of the re-analysis.

i

Response:

The Standard Review Plan (NUREG-0800) does not require an analysis of a main steam
line break with induced steam generator tube rupture (MSLBSGTR) event. As a result of
the Unit 2 SGTR event in March 1993, the NRC Augmented Inspection Team requested-
that the MSLBSGTR event be evaluated fo'r PVNGS following the guidelines in draft
NUREG 1477 (June 1, 1993 version). Although higher core inlet temperatures were found
to be bounding for MSLB and SGTR,individually, it was not clear that for the combination
of these events higher temperatures would remain. bounding in the area of the proposed TS
change. Arizona Public Service Company elected to conservatively reanalyze this event to
ensure that higher core inlet temperatures remained bounding. The following discussion
covers the results of this analysis:

The MSLB and SGTR events are evaluated against different acceptance criteria.
The parameters of concern for the MSLB events are the potential for fuel
degradation or fuel failure (with a corresponding impact on offsite dose), the
potential for a return to power following, reactor trip, and containment peak
pressures and temperatures for MSLBs inside containment. Transient effects on
these parameters are more adverse'or MSLBs initiated at high core inlet
temperatures. The high core inlet temperature results in less initial thermal margin,
which exacerbates fuel failure, and therefore, offsite dose and in more adverse cool
down effects due to increased primary to secondary heat transfer. The parameters
of concern for the SGTR events are the two-hour exclusion area boundary (EAB)
and eight-hour low population zone (LPZ) offsite doses. SGTR events initiated at
a higher initial temperature -have a somewhat lower initial leak rate, but also
experience an increase in the integrated steam flow for the two- and eight-hour
intervals; and in the time interval required for level recovery in the faulted generator.
These are competing effects that, for a single tube rupture, result in higher offsite
doses for events initiated at the high end of the core inlet temperature range.

As with the SGTR event, the, parameters of concern for MSLBSGTR events are the
two-hour EAB and eight-hour LPZ offsite doses. In addition, the control room dose
is examined. The dose consequences for the MSLBSGTR were originally determined
to be bounded by a MSLB with three induced, double ended guillotine (DEG) tube
ruptures, based on an initial core inlet temperature. of 570'F. At that time it was
believed, based on earlier parametric 'work performed for the MSLB and SGTR
events, the MSLBSGTR event would be more adverse for higher core inlet
temperatures over a range of 550'o 570'F. To support the proposed 10'F T„„
reduction, it was deemed prudent to evaluate the dose consequences of the
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'SLBSGTR event for a wider range of core inlet temperatures, in order to examine
the effects of changing core inlet temperature on the dose consequences across the
spectrum of DEG breaks. Hence, not one but two parameters were varied - the core
inlet temperature (examined at 540; 550'nd 570'F) and the effective break area
(examined for 1, 2, 3, and 4 DEG breaks).

I

The integrated leakage at two,hours is higher for a core inlet temperature of 570'F,
vs. 550'r 540'F, for the spectrum of DEG breaks, considered. Dose consequences
and integrated leak rates for these MSLBSGTR events were examined over a
two-hour interval for both the generated iodine spike (GIS) and preaccident iodine
spike (PIS) cases. These results demonstrate that the most adverse MSLBSGTR
dose consequences occur for MSLBwith three DEG tube breaks (GIS case), initiated
at a core inlet temperature of 570'F. The limitingPIS dose consequences also occur
for a MSLB with three DEG tube breaks. For the PIS cases, the effects of the
higher integrated leak rates at two hours (for the 570'F case) are offset by improved
partitioning in the faulted generator over that for events initiated at the lower core
inlet temperatures. Hence, the PIS dose consequences are relatively insensitive to
core inlet temperature, Based on these results, the administrative limits of
0,6 pCi/gm and 12 pCi/gm, currently in place for equilibrium and spiked primary dose
equivalent iodine-131, respectively, ensure that offsite and control room dose
consequerIces do not exceed the applicable acceptance criteria.

Question 5:

Discuss the adjustment madein the KW/ftpeak linear heat rate margin in the LOC'A reana1ysis.

Response:

An adjustment (decrease) in the peak linear heat rate is a method of assuring that LOCA
safety analysis results remain bounded by the results of the analysis of record.. The
statement "Analysis limits are assured by slight adjustments in the KW/ftpeak linear heat
rate margin" was meant to imply that such a decrease would be implemented, ifnecessary,
to assure that the LOCA safety analysis results for the 10'F reduction in cold leg
temperature remain bounded by the results of the analysis of record. Both large break and
small break LOCA events were reviewed. An analysis for Unit 2 showed that the 10'F
decrease was acceptable with no'decrease in peak linear heat rate (the linear heat rate
changed in Unit 2 due to tube plugging, not to a hot leg and cold leg temperature
reduction). Based on the similarity among the units, and the woik completed in Units 1

and 3, the peak linear heat rate willnot be reduced for these units.
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