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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO CONTAINMENT HYDROGEN MONITORING RESPONSE TIME

ARIZONA PUBLIC SERVICE COMPANY ET AL.

PALO VERDE NUCLEAR GENERATING STATION UNITS I 2 AND 3

DOCKET NOS. 50-528 50-529 AND 50-530

On September 14, 1990, Arizona Public Service Company (APS) revised the Palo
Verde Nuclear Generating Station (PVNGS) UFSAR Section 18.II.F.1.6 under
10 CFR 50.59. This regulation allows licensees to make changes in
procedures and the facility and to conduct tests and experiments without prior
Commission approval, provided the changes do not involve unreviewed safety
questions. Section 18.II.F.1.6 of the PVNGS UFSAR states that "the analyzers,
one per each train, are in standby during normal operation and can provide
continuous indication of hydrogen concentration in less than 30 minutes after
activation from the control room." The licensee stated that it changed the
30 minute requirement for continuous hydrogen concentration indication to
60 minutes.

The staff considered the licensee' analysis and determined that monitoring of
fpdrogen concentration levels in the containment structure should be available
within 30 minutes of a LOCA, as stated in NUREG-0737. NUREG-0737 Part II.F.1,
"Containment Hydrogen Monitoring," states that a continuous indication of
hydrogen concentration in the containment atmosphere shall be provided in the
control room. The staff clarified this position by stating that, if an
indication is not available at all times, continuous indication and recording
shall be functioning within 30 minutes of the initiation of safety injection.
This time limit was a compromise that was seen to meet the intent of
NUREG-0737 while taking into consideration the limitations of equipment at that
time.

NUREG-0737 references Regulatory Guide 1.97, Rev. 2. Con~ Iinment hydrogen
concentration is assigned to category I, which provides the most stringent
requirements and is intended for key variables. The stated purposes of
containment hydrogen concentration monitoring are as follows: 1) detection of
potential for breach, 2) mitigation, and 3) long-term surveillance. No

additional guidance is provided.

Owing to the ambiguity of the statements in Regulatory Guide 1.97, APS

interpreted these criteria, including long-term surveillance, as limited to
the build-up of hydrogen to combusible concentrations. APS submitted
calculations to show that the hydrogen recombiner s would not be required for
9 days following a LOCA. The analysis was based on the time required for
tpdrogen concentration to increase to the point of combustibility (4l by
volume as per Regulatory Guide 1.7) and the time required to put the hydrogen
recombiners into operation (at approximately 3.5% by volume).
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During a severe accident scenario such as the TMI event, significantly higher
levels of hydrogen gas than those considered for the design basis accident may
be generated. Plant operators must have early indication of hydrogen
concentrations to help determine what is happening in the plant.

APS learned of the the staff's position on this subject through a conference
call with the staff and through a Safety Evaluation written for Arkansas
Nuclear One, Units 1 and 2. By letter dated April 9, 1991, APS decided to
restore the original wording in the UFSAR to state that the hydrogen analyzers
will provide continuous indication of hydrogen concentration in less than
30 minutes of activation from the control room. The existing hydrogen
analyzers have been scheduled to be replaced with units that are expected to
be more reliable and are designed to meet the requirement for indication within
30 minutes of activation following an LOCA. Maintenance of the Unit 3 train A
analyzer cell is being evaluated to improve the current response time of
approximately 45 minutes. As a precautionary measure to ensure that response
times do not further increase, time-response monitoring of the analyzers is to
be made a formal part of the monthly operations surveillance test. This
measure will be taken for the other analyzers, as well as for Unit 3, Train A.

Principal Contributor: W. Pegg

Date: October 10, 1991
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