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Commitment. InemtlNL&ergy.

Palo Verde Nuclear
Generating Station

James M. Levine
Senior Vice President
Nuclear

TEL (602)393-5300
FAX (602)3934077

Mail Station 7602
P.O. Box 52034
Phoenix, AZ 85072-2034

102-04004- JML/SAB/RKR
August 31, 1997

U. S. Nuclear Regulatory Commission
ATTN: 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
Response to Request for Additional Information Regarding Double
Sequencing and Auxiliary Feedwater

Attached'is the information requested in your letter to APS dated November 13, 1996.
Should you have any questions, please contact Scott A. Bauer at (602) 393-5978.

Sincerely,

JML/SAB/RKR/mah

Attachment

cc: E. W. Merschoff
K. E. Perkins
K. M. Thomas
PVNGS Sr. Resident
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ATTACHMENT

Response to Request for Additional Information Regarding
Double Sequencing and Auxiliary Feedwater





ATTACHMENT- NRC REQUEST FOR ADDITIONALINFORMATION

1. NRC Question:

It is the staff's understanding that the AFW discharge MOVs are normally closed and
receive a signal to open on'an auxiliary feedwater actuation signal (AFAS). It is also
our understanding that if there is a secondary line break associated with the AFAS, the
MOVs to the affected (faulted) S/G will not open due to pressure differentials between
the two S/Gs. Given this is the case, how can the scenario result in uncontrolled AFW
flow to the faulted S/G when the MOVs to that S/G should remain closed?

APS Response:

The AFW discharge MOVs are normally closed and receive a signal to open upon
receipt of an AFAS from the associated steam generator. As described in PVNGS
UFSAR Sections 15.1.5.2 and 15.1.5.3, if the differential pressure between the two
steam generators exceeds the setpoint for isolating the affected steam generator [i.e.,
differential pressure (DP) lockout value of 325 psid used for safety analysis scenarios],
the AFW discharge MOVs associated with the affected generator will be prevented from
opening. If the AFW discharge MOVs for the affected steam generator are opened
prior to the DP lockout, the DP lockout will also initiate closure of the AFW discharge
MOVs for the affected steam generator. For small Feedwater Line Breaks, the PVNGS
UFSAR Section 15.2.8 describes events where the AFAS signals from both the affected
and intact generators are initiated early in the event (less than 30 seconds after the
feedwater line break) and the DP lockout occurs some time after (up to 270 seconds)
the feedwater line break. In this case, there would be uncontrolled flow to the affected
steam generator until the DP lockout signal initiated closure of the AFW discharge
valves to the affected steam generator.

2. NRC Question:

The Train B discharge MOVs (4 total) receive alternating current (ac) power from the
same ac bus while the Train A (turbine-driven AFW pump) MOVs (4 total) receive direct
current (dc) power from the same dc bus. Therefore, it appears that the single failure of
the associated dc or ac bus could result in all four Train A or Train B discharge MOVs
failing open (or closed if they are already closed) resulting in the same uncontrolled
AFW flow situation to the faulted and/or intact S/G as described in the LER scenario
even without a double-sequencing event. Please explain how this bus failure scenario
is prevented by the AFW system design, and how the design meets the single failure
criterion for all scenarios where the single failure assumed is that of the ac or dc bus
supplying these valves.
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APS Response:

The Auxiliary Feedwater System is a two train system (see attached figure). Train A is
supplied by a steam turbine driven AFW pump, and is controlled by four discharge
valves. Two valves in series supply each Steam Generator. Two independent battery
backed Class 1E channels supply 125 VDC power to the Train A discharge valves.
Each independent battery backed channel provides power to one valve in each of the
two discharge lines. The Train A discharge line to Steam Generator 1 includes
feedwater regulating valve AFA-HV-32 and feedwater isolation valve AFC-UV-36.
Regulating valve AFA-HV-32 receives control power from independent battery backed
DC Channel A and isolation valve AFC-UV-36 receives control power from independent
battery backed DC Channel C. The Train A discharge line to Steam Generator 2
contains a similar arrangement. Feedwater regulating valve AFC-HV-33 is in series
with feedwater isolation valve AFA-UV-37. These valves receive Class 1E power from
battery backed DC Channels C and A, respectively. Since each of the DC valves on a
discharge line is powered from an independent power supply, a failure of one of the DC
power supplies will not prevent isolation of the affected steam generator.

The Train B valves and piping have a similar arrangement to Train A. Train B receives
AC power from either offsite power or from Diesel Generator B, the power supply
arrangements are different from those of Train A to ensure the same level of
redundancy. The train B discharge line to Steam Generator 1 contains regulating valve
AFB-HV-30 in series with isolation valve AFB-UV-34. Regulating valve AFB-HV-30
receives Class 1E AC power from MCC E-PHB-M34, while isolation valve AFB-UV-34
receives Class 1E AC power from MCC E-PHB-38. Each MCC receives power from
either Diesel Generator B or from the offsite power through bus E-PBB-S04. The Train
B discharge line to Steam Generator 2 contains regulating valve AFB-HV-31 in series
with isolation valve AFB-UV-35. MCC E-PHB-M34 supplies Class 1E AC power to
regulating valve AFB-HV-31, and MCC E-PHB-M38 supplies Class 1E AC power to
isolation valve AFB-UV-35. The AC bus is supplied by either Diesel Generator B or
offsite power. The AC bus supplies two separate MCCs. Since each of the AC valves
on a discharge line is powered by an independent MCC, a single active failure
associated with the AC bus will not prevent isolation of the affected steam generator.

3. NRC Question:

There appears to be no check valves between AFW Trains A and B such that if all the
MOVs in one train are assumed to be failed open (as in the LER scenario or due to bus
failure) uncontrolled flow would occur from both trains to a faulted S/G during a
secondary line failure. Similarly, if there was no secondary line failure, uncontrolled
flow to an intact steam generator (overfill potential) could occur from both trains due to
backflow conditions between trains. Please explain how this cross-connect scenario is
prevented and how adequate independence between AFW trains is maintained for
other AFW scenarios. Also, could this affect the ability of the automatic AFW flow
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control system to maintain S/G levels (and, hence the minimum time for operator
iriterverltion) under conditions where the difference in pressure between steam
generators may be significant but less than that required to isolate the S/G with the
lower pressureV

APS Response:

There are no check valves in the AFW discharge lines. Therefore, closure of the
discharge valves is relied upon to prevent feeding a faulted S/G. As described in the
answer to Question 2, there is sufficient independence of the power supplies to the
discharge valves such that a bus failure would not prevent isolating flow to a S/G.

For the degraded voltage scenario described in LER 93-011, Rev. 2, required Technical
Specification actions are relied upon to prevent inoperability of the B train discharge
valves.

APS has reviewed AFW and loss of power scenarios described in the Palo Verde
licensing basis. This review did not identify any events, other than degraded voltage,
where.a failure and loss of power would result in uncontrolled flow to either an intact or
faulted steam generator. Therefore, there is adequate independence between AFW
trains to maintain the required steam generator levels without the need for check valves
between the AFW trains.

The Feedwater Line Break discussed in UFSAR Section 15.2.8 is the most limiting case
for long-term heat removal. The analysis demonstrates the adequacy of the AFW
system for long term cooling, even with AFW flow to both steam generators (intact and
faulted) for over 200 seconds, until the faulted steam generator is isolated. Therefore,
the analysis shows that check valves are not required to ensure adequate long term
cooling.
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