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PROPOSED DRAFT BRANCH TECHNICAL POSITION PSB-3
LICENSING GUIDANCE FOR ENHANCING THE RELIABILITY
OF THE DC POWER SYSTEM

A. BACKGROUND

The DC power system in a nuc lear power plant provides control and
mctive power to valves, instrumentation, emergency diesel generators, and
many other components and systems during all phases of plant operation
including abnormal shutdowns and accident situations.

The adequacy of safety related OC power supplies was questioned by a
nuclear consultant in a lette~ to the Advisory Committee on Reactor
Safeqguards in April 1977. A specific area of concern was the adequacy of
the minimum design requirements for DC power systems, particularly with
regard to multiple and common cause failures. This concern related to the
application of the single failure criterion for assuring a reliable DC
power supply which may be required for the functionability of shutdown
cooiing systems.

The NRC staff reviewed the adequacy of safety related DC power
supplies at operating nuclear power plants. The staff reviewed typical
designs, operating experience, and decay heat removal capability with
DC power system failure. A preliminary assessment of accident scenario
probabilities was made using the results of the "Reactor Safety Study"

NRC Report WASH-1400, NTIS, October 1975. The results of the initial staff
assessment of the safety significance of this issue was reporied in
NUREG-0305, "Technical Report on DC Power Supplies at Nuclear Power
Plants," dated July 1977. In that report, it was concluded that the
failure of the DC power supplies represented a small coutribution to the
probability of a core melt accident; however, performance of a quantitative
reliability assessment of the DC power systems was recommended to add
confidence to that judgment, and to identify and provide a basis for any
changes in licensing criteria that may be deemed necessary.

Accordingly, the adequacy of safety related DC system power supplies
was identified as a generic safety task (designated A-30) and a task action
plan was develsped and a study initiated. The results of this study are
documenteZ in NUREG-0666, "A Probabilistic Safety Analysis of DC Power
Supply Requirements for Nuclear Power Plants,” April 1981.

The conservatisms inherent to the approach used in NUREG-0666
generally confirm the earlier assessment reported in NUREG-0305. However,
NUREG-0666 provides recommendations, and supporting technical bases for
augmenting the minimum design criteria and procedural requirements which
will provide greater assurance of DC power supply reliability. These
recommendations for augmenting the minimum requirements for DC power
systems are: (1) prohibiting certain design and operational features of
the DC power systems, such as use of a bus tie breaker, which could
compronise division independence; (2) augmenting the test and maintenance
activities presently required for battery operability to also include
preventive maintenance on bus connections, procedures to demonstrate
OC power availability from the battery to the bus, and administrative









The technical specifications shall include limiting conditions of
operation for each of the following requirements.

a) At least once per seven (7) days, verify pilot cell
electrolyte level, pilot cell specific gravity or charging
current, pilot cell float voltage, total battery terminal
voltage on float charge, and physical conditions.

b) At least once per 92 days, or within seven (7) days after a
battery discharge, overcharge, or if a pilot cell is outside
of its seven (7) day surveillance requirement, verify
electrolyte level of each cell, average specific gravity of
all cells, specific gravity of each cell, average
electrolyte temperature, float voltage of each cell, and
visual inspection or measure resistance of terminals and
Bgnnectors including connectors between the battery and the

bus.

¢) At least once per 18 months, verify resistance of each
connection, physical condition of the battery, each battery
charger's capability to deliver rated ampere output to the
DC bus, and the capability of the battery to deliver its
design duty cycle to the DC bus (service test).

d) At least once per 60 months, verify capacity of each battery
by a performance discharge test. If the battery shows signs
of degradation or has reached 85% of the service life
expected for the application, verify capacity annually by a
performance discharge test. ODegradation is indicated when
the battery capacity drops more than 10% of rated capacity
from its average on previous performance tests, or is below
90% of the manufacturer's rating.

Plant design and operational features shall be such that
following the loss of one DC power supply or bus: (a) redundant
capability is maintained for ensuring continued and adequate
reactor core cooling; (b) RCS integrity and isolation capability
are maintained; and (c) operating procedures, instrumentation,
and control functions are adequate to initiate systems as
required to maintain adequate core cooling. In essence, reactor
core cooling capability shall be maintained irregardless of
reactor trip following the loss of any one DC power supply or bus
and a single independent active failure in any other system
required for shutdown cooling.

The following considerations and assumptions should be used to
determine the adequacy of design and operational features:

a)

DC power bus losses ranging from momentary to several hours
duration should be considered. A limit may be placed on the

DC power bus duration outage where a comprehensive analysis
(FMEA) has been performed using reasonable assumptions including
credible failures (human and hardware related) and an evaluation
of the repair actions and time necessary to complete restoration,
or perform an equivalent evaluation.
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