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Palo Verde Nuclear
Generating Station

James M. Levine
Senior Vice President
Nuclear

10CFR50.90
TEL (602)393-5300
FAX (602)3934077

Mail Station 7602
P.O. Box 52034
Phoenix, AZ 65072-2034

102-03807-JML/AKK/DRL
November 6, 1996

8

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Mail Station P1-37
Washington, D.C. 20555

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2, and 3
Docket No. STN 50-528/529/530
Proposed Amendment to Technical Specification
3/4.8.1.1, A.C. Sources - Operating

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 for PVNGS
Units 1, 2, and 3. The proposed amendment would revise Technical Specification
ACTION Statements 3.8.1.1.f and 3.8.1.1.g, to Technical Specification 3/4.8.1.1, ~

8 8 3/4.8.1, 3/4.8.2, 3/4.8.3, 8
i i . These revised ACTION Statements provide a

method to respond to a sustained, degraded switchyard voltage.

Provided in Enclosure 1 to this letter are the following sections which support the
proposed Technical Specification amendment:

A. Description of the Proposed Technical Specification Amendment Request
B. Purpose of the Technical Specification
C. Need for the Technical Specification Amendment
D. Safety Analysis for the Proposed Technical Specification Amendment

Request
E. No Significant Hazards Consideration Determination
F. Environmental Impact Determination
G. Revised Technical Specification Pages

Enclosure. 2 provides the marked-up Technical Specification pages to support the 01
proposed amendment.

9bii,i„40059 9hi ioh
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U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Proposed TS Amendment to 3/4.8.1.1
Page 2

The changes requested in this submittal have been incorporated into letter 102-03794-
JMUAKK/SAB,"License Amendment Request for Conversion to the Improved Technical
Specifications (ITS)," dated October 4, 1996.

In accordance with Technical Specification Section 6.5, the Plant Review Board and
Offsite Safety Review Committees have reviewed and concurred with this request. By
copy of this letter and its enclosures, the Arizona Radiation Regulatory Agency is being
notified of this Technical Specification amendment request pursuant to 10 CFR
50.91(b)(1).

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

Sincerely,

JMUAKK/DRUdpr
Enclosures

cc: L. J. Callan
K. E. Perkins
J. W. Clifford
K. E. Johnston
A. V. Godwin

(all w/enclosures)

(ARRA)
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STATE OF ARIZONA )
) ss.

COUNTY OF MARICOPA )

I, W. E. Ide, represent that I am Vice President Nuclear Engineering, 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. E. Ide

Sworn To Before Me This /p Day Of~~1996.

Notary Public

My Commission Expires

ofrc1Ar, ~t
NORA E. MEAOOR: ttotary Public- State ot Arizona

MARlCOPA
COUN'fy

Comm. Expires Apnt 6, t999
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ENCLOSURE 1

PROPOSED AMENDMENTTO TECHNICAL
SPECIFICATION 3/4.8.1.1

A.C. SOURCES - OPERATING
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ENCLOSURE 1

A. N FAME D

The proposed Technical Specification (TS) amendment revises ACTION Statements
3.8.1.1.f and 3.8.1.1.g to TS 3/4.8.1.1, to provide a method to
respond to inoperable degraded voltage protection. These ACTION Statements would
require the manual blocking of one train of Fast Bus Transfer (FBT) within the first hour of
degraded switchyard voltage should the switchyard voltage fall below the level necessary
for the Electrical Distribution System (EDS) degraded voltage protection to maintain
compliance with General Design Criterion (GDC) 17. The ACTION Statements also
require the starting, paralleling with the grid, loading, and then separating from the grid of
the other train's Emergency Diesel Generator (EDG) within the first hour, or fast bus
transfer can be blocked in=both trains. The proposed amendment revises the description
of the inoperable equipment from the A.C. sources to the degraded voltage protection.

The proposed TS amendment deletes Note 1 to ACTIONs 3.8.1.1.f and 3.8.1.1.g as it is

no longer applicable. Note 2 is being renumbered to Note 1 as a consequence. The
proposed amendment also deletes the footnote describing ACTIONs 3.8.1.1.f and
3.8.1.1.g as temporary. It is APS'ntention to maintain these manual ACTIONs, however,
further changes will be required in the design and licensing basis of the electrical
distribution system to close the existing unreviewed safety question. These are
anticipated to include changes which will allow a widening of the allowable switchyard
voltage for increased operational flexibility. A final submittal is scheduled in the first
quarter of 1998.

Bases 3/4.8.1, 3/4.8.2 and 3/4.8.3, D ou n D
'

Q~~ are being amended to describe the parameters which affect Limiting Condition

for Operation compliance and to remove discussion of a preferred option.

B. U F THE T

Technical Specification 3/4.8.1.1, , describes the requirements

for both the offsite and the onsite A.C. sources. These requirements include the circuits

from the switchyard to the onsite electrical distribution network as well as the EDGs. The

TS requires both offsite and both onsite power sources to be operable to ensure that
sufficient capacity, capability, and single failure protection is available to assure that: 1)

specified acceptable fuel design limits and design conditions of the reactor coolant

pressure boundary are not exceeded as a result of anticipated operational occurrences,

and 2) the core is cooled and containment integrity and other vital functions are

maintained in the event of postulated accidents.

Page 1 of 9
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During the Design Basis and Calculation Reverification efforts at Palo Verde it was
identified that, under certain accident scenarios at lower switchyard voltages within the
range expected by the Updated Final Safety Analysis Report (UFSAR), substandard
voltages would exist within the onsite Class 1E EDS. During accidents which result in a
unit trip and a FBT, and which occur at lower switchyard voltages, Engineered Safety
Features (ESF) loads would initiallybe sequenced on the preferred offsite power sources.
However, sustained substandard voltages would exist on the Class 1E 4.16 kV buses
due to the FBT of non-Class 1E loads from the auxiliary transformer to the startup
transformers. Due to the sustained substandard voltages, the Class 1E degraded voltage
time delay relays would actuate to protect the downstream Class 1E loads. The Class 1E
loads would be stripped from the Class 1E 4.16 kV buses. The bus would be isolated
from preferred offsite power and Class 1E loads would be resequenced onto the Class 1E
4.16kV bus which would then be receiving power from the EDGs. This effect has been
referred to as "double sequencing" and has been reported in Revision 1 to Licensee
Event Report (LER) 93-011 on February 6, 1995. Double Sequencing was described in

the LER as an unanalyzed condition and an unreviewed safety question in that an
accident of a different type (e.g., a degraded voltage coincident with a LOCA) and a
malfunction of a different type (i.e., double sequencing) was created.

Revision 1 to LER 93-011 reported that the PVNGS EDS is not in compliance with GDC
17 at the lower end of anticipated switchyard voltages in that the loss of the power
generated by the nuclear power unit would result in the loss of both preferred offsite
power circuits. The effect of this loss is that during accident conditions, ESF loads would
initiallysequence on offsite power before being stripped from the preferred circuits by the
degraded voltage relays. The ESF loads would then have to be resequenced on the
EDGs. This would cause an interruption in the response of some safety systems such as

safety injection and auxiliary feedwater. Such interruptions are not assumed in UFSAR

Chapter 6 and Chapter 15 safety analyses.

As an interim measure, when all three startup transformers are in service, switchyard
voltage is being maintained within the upper portion of normal switchyard voltage; i.e.,

between 525 kV and 535 kV. Unit 1 is not vulnerable to double sequencing at or above,

including instrument uncertainties, approximately 524 kV while Units 2 and 3 are not
vulnerable at or above, including instrument uncertainties, approximately 518 kV. The

difference is due to additional loads on Unit 1 from the Water Reclamation Facility. When

only two startup transformers are in service, the voltage provided to all three units must

be at or above, including instrument uncertainties, approximately 525 kV. However, the

ACTIONs are the same, except for a different required voltage, as with three startup

transformers in service.

The current TS ACTION Statements 3.8.1.1.f and 3.8.1.1.g provide for blocking of one

train of FBT within the first hour and blocking the second train or starting, loading and

separating the EDG from the grid within the second hour. Although it was reported in

Page 2 of 9
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LER 93-011-01 that the original licensing basis was an automatic blocking of FBT on both
trains if undervoltage was detected, APS proposed current TS ACTIONS 3.8.1.1.f and
3.8.1.1.g after taking into account the probability of double sequencing due to degraded
voltage coincident with an accident, which was unlikely (4.9E-5/yr), and the probability of
natural circulation due to a unit trip coincident with degraded voltage, which was also
unlikely but more probable (4.0E-3/yr). These probabilities were conservatively derived
from imprecise Palo Verde switchyard voltage data for the time period immediately
preceding the institution of compensatory actions. These probabilities have since
decreased greatly to less than approximately 7.0E-7/yr and 5.7E-5/yr respectively, based
on more accurate data collected in 1995 and 1996 as a result of improved
instrumentation.

Blocking FBT on one train within the first hour returned that train to an operable condition
while the other train remained vulnerable to double sequencing. It was assumed that
double sequencing on the second train was acceptable since the first train was operable
to mitigate any accident. In addition, this configuration provided that, in the event of a
plant trip, the unblocked train would retain forced circulation capability. A question was
subsequently raised by the APS technical staff regarding the assumption that upon
blocking FBT in one train that the train would be returned to an operable condition, even if
the unblocked train were to experience degraded voltage or were to double sequence.
This assumes no cross train effect exists such that the inoperable train could prevent the
operable train from fulfillingit's safety function.

As a result of that question, a review of cross train effects caused by the inoperable train
on the operable train was performed by APS Engineering. This review identified a

potential adverse effect. The original TS submittal assumed that sufficient independence
existed between trains such that no adverse effects could be produced by the unblocked
train to inhibit the functioning of the blocked, and operable train. However, since analysis
did not exist to demonstrate that the effects of degraded voltage and double sequencing
in the unblocked train were within the design bases, APS Engineering personnel
performed an evaluation that considered the potential detrimental effects that could occur
from a single train of safety-related equipment experiencing degraded voltage and double
sequencing. Each safety system was evaluated individually to determine relevant failure
modes that could be present in a degraded voltage and/or double sequencing scenario,
and safety functions were evaluated for potential system interaction effects.

As a result of the evaluation, a scenario was postulated which could potentially result in

uncontrolled auxiliary feedwater (AFW) flow to a ruptured and/or intact steam generator
during secondary system line breaks. This new information was reported in Revision 2 to

LER 93-011 on June 16, 1996. As a result of this new information, compensatory actions

were taken to require the blocking of FBT in both trains within the first hour, or to
substitute a running, loaded, and isolated EDG for one of the blocks of FBT. This

amendment request revises the Technical Specification ACTION statements to

incorporate these compensatory actions.

Page 3 of 9
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The Palo Verde EDS is composed of two redundant, independent, preferred offsite AC
power circuits. These are backed up by two redundant, independent, onsite EDGs. The
offsite power circuits normally supply power from the startup transformers to the Class 1E
4.16 kV buses through the redundant ESF transformers. The site has three startup
transformers, each of which supplies two different units, or, stated differently, each of the
unit's two Class 1E onsite circuits are fed from different startup transformers. Should a
loss of offsite power occur, the Class 1E 4.16 kV buses separate from the ESF
transformers and receive power from the EDGs.

The non-Class 1E portions of the EDS are fed from the main generator through the
auxiliary transformer. Should a trip of the main generator occur, a FBT occurs which
transfers the non-Class 1E loads from the auxiliary transformer to the startup
transformers. This transfer results in all Class 1E and non-Class 1E loads being fed from
the two startup transformers that feed that unit.

The PVNGS Safety Evaluation Report, and its supplements, Section 8.4.7, documented
the adequacy of the offsite and onsite EDS to protect against sustained, degraded grid
voltages. PVNGS was initially licensed with FBT blocking relays. If the switchyard
voltage could not provide adequate voltages at the Class 1E 4.16 kV buses subsequent
to a FBT of non-Class 1E loads from the auxiliary transformer to the startup transformers,
the FBT blocking relays would anticipate this and prevent the transfer of the non-Class 1E

loads to the startup transformers. This action would maintain adequate voltage to the
ESF equipment from the Class 1E EDS throughout the entire range of credible, sustained
switchyard voltages. This action would also result in a loss of power to all non-Class 1E

loads; e.g., the reactor coolant pumps, circulating water pumps, and normal plant lighting.
This Loss of Offsite Power (LOP) event is analyzed.

Until self identified by Engineering as a deficiency in 1990, settings for protective relays
for the high voltage electrical distribution systems for Palo Verde were performed by a

division of APS not within the scope of the Palo Verde 10 CFR Part 50, Appendix B

Quality Assurance Program; Configuration Control Program; or Design Control Program.

The relays which blocked FBT under certain, low voltage conditions were reset lower in

1986 in an effort to enhance a second function (generator coastdown) of the relays. This

relay setting change did not receive a safety evaluation in accordance with 10 CFR 50.59.

The new setting created the potential for a malfunction of a different type (i.e., double

sequencing) and an accident of a different type (e.g., Degraded Voltage + LOCA).

Resetting the relays to their pre-1986 setting has been evaluated and is not

recommended as: 1) the original setting was determined to be too high for the relay's

generator coastdown function and could cause a unit trip under load rejection conditions;

2) assumptions made by the original Architect/Engineer for the Class 1E EDS were

inadequate, in that the light and heavy loads are more extreme than originally assumed;

Page 4 of 9
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and 3) the original design did not employ fault tolerant logic and could, therefore, permit
unnecessary challenges to safety systems. Since the setting for the FBT blocking relays
was identified as inadequate through Engineering's Design Basis and Calculation
Reverification efforts, grid voltage has been administratively controlled above 525 kV to
preclude double sequencing. These administrative controls have been successful. Since
1995, a total of five events of switchyard voltage being below 525kV have occurred and
have totaled less than six minutes per year.

ns o

Administrative controls between the APS Energy Control Center (ECC) and the Unit 1

Control Room have been implemented. ECC has been instructed to maintain grid voltage
between 525 kV and 535 kV. Since the institution of compensatory actions, degraded
switchyard voltage events have been held to less than six minutes in 1995 and 1996. An
alarm has been established in the Unit 1 Control Room should voltage fall below
Technical Specification limits. Unit 1 coordinates the response for the site.

As described above, revised compensatory actions instruct blocking both trains of FBT
within the first hour, or starting, loading, and separating one train's EDG from offsite
power and blocking FBT on the other train rather than blocking both trains. This
configuration provides power to one half of the non-Class 1E power in the case of a unit
trip.

The risk of having a degraded switchyard voltage, without fast bus transfer blocked or
Class 1E power isolated from offsite power, lies in the potential to double sequence. The
proposed amendment will institute actions that will eliminate the potential for double
sequencing in both trains of the EDS within one hour. This action is consistent with the
one hour time limit of TS 3.0.3. Once FBT is blocked or Class 1E power is isolated from
offsite power, the EDS is capable of performing its GDC-17 safety function. Under

degraded voltage conditions, the degraded voltage protection scheme, which includes the
FBT blocking relays and the degraded voltage relays, is inoperable since it causes double

sequencing. Therefore, the proposed amendment revises the description of the
inoperable equipment from the A.C. sources to the degraded voltage protection.

Regulatory Guide (RG) 1.93, v
' '

Elec i r s recognizes that, under

certain conditions, it may be safer to continue operation at full or reduced power for a

limited time than to effect an immediate shutdown on the loss of some of the required

electric power sources. In an effort to minimize the risk to the health and safety of the

public, the proposed modification to ACTIONs 3.8.1.1.f and 3.8.1.1.g balances the risk of

a forced shutdown against the risk of remaining at power with a degraded switchyard

voltage and inoperable degraded voltage protection.
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Probabilistic Risk Analysis (PRA) has compared the probability of a core melt event as a
result of degraded voltage for 1) blocking fast bus transfer in both trains after one hour for
the next seventy-one hours; 2) blocking one train of fast bus transfer after one hour for
the next seventy-one hours and starting, loading and separating from offsite power the
opposite train's EDG after one hour for the next seventy-one hours; and 3) a normal
shutdown assuming the plant is in a normal configuration and no other transients or
accidents, except an uncomplicated reactor trip, occur during the shutdown process.

The PRA has shown that the probability of a core melt event during power operation with
FBT blocked in both trains after one hour for the next seventy-one hours is approximately
1.88E-6. The probability of a core melt event during power operation with FBT blocked in
one train after one hour for the next seventy-one hours and the opposite train's EDG
started, loaded and separated from offsite power after one hour for the next seventy-one
hours is between approximately 1.88E-6 and 1.90E-6. A range is provided because the
current PRA model can only model blocking both trains or the EDGs supplying both
trains. The probability lies somewhere between the two values. The probability of a core
melt event due to a normal shutdown assuming the plant is in a normal configuration and
no other transients or accidents, except an uncomplicated reactor trip, occur during the
shutdown process is 2.4E-6. The probability can not be calculated for a forced shutdown
with degraded switchyard voltage present with the current model but it is expected to be
higher. The results are summarized graphically in Figure 1.

Probability of Core Melt During a 72 Hour Period vs.
Forced Shutdown

2.50E-06

2.00E-06

1.50E-06

CMp
1.00E-06

5.00E-07

O.OOE+00

Block/Block Block/EDG Forced Shutdown

Figure 1

The proposed amendment deletes Note 1 to TS ACTIONs 3.8.1.1.f and 3.8.1.1.g as the proposed

revision to those ACTIONs no longer would allow the configuration in which the note would be

applicable. As a consequence, Note 2 willbe renumbered. The proposed amendment also deletes

the footnote describing ACTIONs 3.8.l.l.f and 3.8.l.l.g as temporary. It is APS'ntention to
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maintain these manual ACTIONs, however, the required voltage is expected to be reduced in the

future upon the completion ofadditional calculations.

The proposed amendment adds a paragraph to the bases which clarifies the conditions which
require the entry into ACTIONs 3.8.1.1.f and 3.8.1.1.g. The first condition is the minimum time
delay of the Degraded Voltage Relays (DVR). The current minimum time delay of the relays,
including uncertainties, is 28.62 seconds. Therefore, ifa switchyard voltage perturbation is less

than 28.62 seconds, the DVRs would not have had sufficient time to activate and double

sequencing would not have been possible. Also, the DVRs are designed to ride out short duration
transients, as reported in the PVNGS SER (NUREG-0847), Revision 0, Section 8.4.7, Part 1. The
second condition is iffast bus transfer has already occurred. In such a configuration, both Class 1E

and non-Class 1E loads are being fed from the startup transformers. In this configuration, the large,
immediate voltage reduction at the Class 1E 4.16kV buses, caused by fast bus transfer after a unit
trip, will not occur. The voltage limits in ACTIONs 3.8.1.1.f and 3.8.1.1.g assume worst case

accident loading on both the Class 1E and non-Class 1E EDS. However, when the non-Class 1E

loads are already fed from the startup transformers, the DVRs will be able to sense actual loading,
rather than anticipated, worst case loading. Ifthe DVRs sense a sustained, degraded voltage in such

a configuration, it is due to the direct effects of the switchyard, not due to the fast bus transfer. The

DVRs willthen be credited to decide ifa sustained, degraded voltage is in existence at the Class 1E

4.16kV buses.

Additionally, the proposed amendment would revise the bases to remove discussion of one set of
actions being preferred. The core melt probability ofeither set ofactions is approximately equal.

F T 7 TI FTF

The Commission has provided standards for determining whether a significant hazards

consideration exists as stated in 10 CFR 50.92. A proposed amendment to an operating license for
a facility involves no significant hazards consideration ifoperation of the facility in accordance

with a proposed amendment would not:

1. Involve a significant increase in the probability or consequences ofan accident previously

evaluated;

Create the possibility ofa new or different kind ofaccident from any accident previously

evaluated; or

3. Involve a significant reduction in a margin ofsafety.

A discussion ofthese standards as they relate to this amendment request follows:

Does the proposed change involve a significant increase in the probability or

consequences ofan accident previously evaluated?

Page 7 of 9
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The proposed change does not significantly increase the probability of an accident previously
evaluated in the Updated Final Safety Analysis Report (UFSAR). The safety function of the
Electrical Distribution System (EDS) is to provide sufficient capacity and capability to assure that

1) specified acceptable fuel design limits and design conditions of the reactor coolant pressure

boundary are not exceeded as a result of anticipated operational occurrences and 2) the core is

cooled and containment integrity and other vital functions are maintained in the event ofpostulated
accidents. In addition, it shall have sufficient independence, redundancy, and testability to perform
its safety function assuming a single failure. The proposed change requires completion of the

action on the second train to return it to compliance with General Design Criterion (GDC) 17 of
Appendix A to 10 CFR Part 50 within one hour rather than the two hours required by the current
TS. This has no effect on the probability of accident initiation, therefore, the probability of an

accident previously evaluated has not been significantly increased.

The consequences of an accident previously evaluated in the UFSAR will not be significantly
increased. The proposed ACTIONs willrestore both trains of the EDS to conformance with GDC-

17 within the first hour of a degraded switchyard voltage event. Once in conformance with GDC

17, the system willbe capable ofperforming its safety function as analyzed in Chapters 6 and 15 of
the UFSAR. As such, the proposed amendments are within the bounds of previous analysis in
UFSAR Chapters 6 and 15.

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

The possibility ofan accident ofa new or different kind has not been created. The proposed change

mitigates the affects ofan accident. The proposed Technical Specification (TS) ACTIONs 3.8.1.1.f

and 3.8.1.1.g are applicable because an accident has not yet occurred and time is available to

undertake manual actions. In addition, the plant's current licensing basis is to have both trains of
fast bus transfer (FBT) blocked when low switchyard voltages exist. This is to prevent the loss of
power generated by the unit from causing the loss of the preferred power circuits. A train that is

blocked during degraded switchyard voltage conditions is consistent with previous UFSAR Chapter

6 and Chapter 15 safety analyses ifblocked prior to an accident since it will conform to GDC 17

prior to the onset of the accident. Under this condition it willbe able to contribute to the mitigation

of an accident and withstand the effects of any single failure equal to its ability when initially
analyzed and licensed. An Emergency Diesel Generator (EDG) which is loaded and isolated from

the grid also contributes to GDC 17 compliance since the entire system, with the opposite train's

FBT blocked, can withstand a Loss ofOffsite Power (LOP) and a single failure ofan EDG.

It is understood that an accident of a different kind will exist ifactions are not taken prior to a

degraded voltage condition coincident with a Loss of Coolant Accident (LOCA) (versus the

analyzed LOP + LOCA). Should such an accident occur, manual action could not be credited to

protect the plant. However, proposed ACTIONs 3.8.1.1.f and 3.8.1.1.g provide an appropriate

response to degraded voltage by eliminating the malfunction of a different type (double

sequencing) and an accident ofa different type (degraded voltage+ LOCA) within one hour in both

trains. This duration of response is consistent with the required responses currently in the

Technical Specification 3.0.3.
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The proposed change does not create the possibility ofa new or different kind of accident &om any
accident previously evaluated.

Does the proposed change involve a significant reduction in a margin ofsafety?

The margin of safety has not been reduced in that a train which has FBT blocked prior to the onset
of an accident will be in conformance with GDC 17 (which is the basis to TS 3/4.8.1.1). Since a

blocked train is in conformance with GDC 17 prior to the onset of an accident, it will support the

single failure analyses and the safety analyses to the extent previously analyzed and licensed. As an

option which maintains forced circulation capability in one train, one train may have its EDG
started, loaded, and separated from offsite power prior to the end of the first hour. The proposed
ACTIONs returns GDC 17 capability within time frames consistent with Tecluucal Specifications
3.0.3 and 3.8.1.1.a and therefore does not involve a significant reduction in a margin ofsafety.

F. F R Tl

APS has determined that the proposed amendment involves no change in the amount or type of
effluent that may be released offsite, and that there is no increase in individual or cumulative

occupational radiation exposure. As such, operation of PVNGS Units 1, 2, and 3 in accordance

with the proposed amendment, does not involve an unreviewed environmental safety question.

Enid.
3/4 8-2A
B 3/4 8-3

~i
3/4 8-2A
B 3/4 8-3

Uzi.
3/4 8-2A
B 3/4 8-3
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