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ELECTRICAL POWER SYSTEMS

ELECTRICAL E UIPMENT PROTECTIVE DEVICES

REACTOR PROTECTION SYSTEM ELECTRIC POWER MONITORING (RPS LOGIC)

3.8.4.4 Two RPS UPS electrical protection assemblies for each inservice UPS
set or alternate source shall be OPERABLE.

APPLICABILITY: At all times.

ACTION:

a. With one RPS electrical protection assembly for an inservice RPS UPS
inoperable, restore the inoperable electrical protection assembly to
OPERABLE status within 72 hours or remove the associated RPS UPS from
service.

b. With both RPS electrical protection assemblies for an inservice RPS UPS
inoperable, restore at least one electrical protection assembly to
OPERABLE status within 30 minutes or remove the associated RPS UPS from
service.

4.8.4.4 The above specified RPS electrical protection assemblies
,instrumentation shall be determined OPERABLE:

a. By performance of a CHANNEL FUNCTIONAL TEST each time the plant is in COLD
SHUTDOWN for a period of more than 24 hours, unless performed within the
previous 6 months.

b. At least once per 18 months by demonstrating the OPERABILITY of over-
voltage, undervoltage and underfreguency protective instrumentation by
performance of a CHANNEL CALIBRATION including simulated automatic
actuation of the protective relays, tripping logic and output circuit
breakers and verifying the following setpoints.

l. Overvoltage Bus A: < 132 volts AC
Bus B: < 132 volts AC

2. Undervoltage Bus A: > 117.1 volts AC
Bus 8: > 115.75 volts AC

3. Underfrequency > 57 Hz

NINE MILE POINT - UNIT 2 3/4 8-32
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ELECTRICAL POWER SYSTEMS

ELECTRICAL E UIPMENT PROTECTIVE DEVICES

REACTOR PROTECTION SYSTEM ELECTRIC POWER MONITORING (SCRAM SOLENOIDS)

3.8.4.5 Two RPS electrical protection assemblies (EPAs) for each inservice
RPS MG set or alternate source shall be OPERABLE.

APPLICABILITY: At all times.

ACTION:

a. With one RPS electrical protection assembly for an inservice RPS MG set or
alternate power supply inoperable, restore the inoperable EPA to OPERABLE
status within 72 hours or remove the associated RPS MG set or alternate
power supply from service.

b. With both RPS electrical protection assemblies for an inservice RPS MG set
or alternate power supply inoperable, restore at least one EPA to OPERABLE
status within 30 minutes or remove the associated RPS MG set or alternate
power supply from service.

4.8.4.5 The above specified RPS electrical protection assemblies shall be
determined OPERABLE:

a, By performance of a CHANNEL FUNCTIONAL TEST each time the plant is in COLD
SHUTDOWN for a period of more than 24 hours, unless performed within the
previous 6 months.

b. At least once per 18 months by demonstrating the OPERABILITY of over-
voltage, undervoltage and underfrequency protective instrumentation by
performance of a CHANNEL CALIBRATION including simulated automatic
actuation of the protective relays, tripping logic and output circuit
breakers and verifying the following setpoints.

l. Overvoltage Bus A: < 128.8 volts AC
Bus B: < 130.0 volts AC

2. Undervoltage Bus A: > 114.5 volts AC
Bus B: > 115.1 volts AC

3. Underfrequency > 57 Hz

NINE MILE POINT — UNIT 2 3/4 8-33
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ATTACHMENT B

NIAGARA MOHAWK POWER CORPORATION

LICENSE NO. NPF-69

DOCKET NO. 50-410

REFERENCES

1) "Technical Specifications — Enhancing the Safety Impact," NUREG-1024,
November 1983.

2) "Technical Specification Improvement Analyses for BWR Reactor Protection
System," NEDC-30581P, May 1985.

. 3) "Safety Evaluation by the Office of Nuclear Reactor Regulation, Review of
BWR Owners Group Reports NEDC-30844 and 30851P on Justification for and
Extension of on-line Test Intervals and Allowable Out-of-Service Times for
BWR Reactor Protection Systems," forwarded to BWROG Chairman T. A. Pickens
on July 15, 1987.

INTRODUCTION

Current surveillance tests for the Electrical Protection Assemblies (EPA's) in
the Reactor Protection System (RPS) require the performance of Channel
Functional Tests at least once per 6 months. Performance of these tests
places the plant in a half-scram condition with partial reactor vessel

. isolation for approximately 20 hours per year. This'est configuration makes
the plant more vulnerable to potential inadvertent plant scrams. The
limitations and restrictions associated with a half-scram condition in the RPS

logic (powered from the Uninterruptible Power Supply EPA's) make testing
during operation very difficult. The impact on operations is so severe that
the reactor must be shut down prior to performing the surveillance.

The purpose of this analysis is to increase the surveillance test interval of
the EPA's in order to reduce the potential for inadvertent plant scrams.
Although testing is currently performed at cold shutdown, the margin of safety
provided by the Technical Specifications is based on performing the
surveillance while at power. Therefore, the analysis in this Application for
Amendment assumes testing is performed during power operation.

The performance of technical specification improvement analyses is supported
by recent staff findings (Reference 1) relating to identified problems in
testing intervals given in current technical specifications. One of the

. Reference 1 findings concluded that frequent testing of certain components can
potentially lead to undesirable challenges to plant shutdown systems. These
challenges to plant shutdown systems have the, potential of negating the
benefits related to increased surveillance tests of components. The analysis
presented in this submittal is responsive to the Reference 1 recommendations.
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The methodology employed in this analysis has also been approved by the
Commission (Reference 3) in the BWR Owner's Group submittal relating to RPS

channel functional tests (Reference 2). This submittal demonstrated that a
net improvement to plant safety can be realized with implementation of reduced
frequency of RPS channel functional tests. The evaluation of the EPA

technical specification surveillance tests is a direct application of the
approved Reference 2 analysis methodology.

The analysis provides the technical basis for changing the surveillance test
interval from the current 6 months to a maximum of 18 months. The
surveillance will require testing at each cold shutdown of greater than 24
hours if'the functional test has not been performed within the previous 6

months. As a minimum, testing would be performed at least once per 18 months
during refueling. The recommended technical specification change results in a
net improvement to plant safety by reducing the potential of unnecessary
challenges to plant shutdown systems. This change has been incorporated at
several other BWR operating plants. This change is also consistent with the
safety enhancements recommended in Reference 2 and accepted by the NRC in
Reference 3.

DISCUSSION

Each of the two RPS Motor/Generator (H/G) sets supplying power to the scram
solenoids, and each of the two RPS Uninterruptible Power Supplies (UPS)
supplying power to the RPS/Nuclear Steam Supply Shutoff System logic, have two
EPA's which provide redundant protection for essential circuits against
over-voltage, under-voltage, and under-frequency. In addition, each M/G set
and each UPS has its own protective circuit with the same function as the
EPA's. The EPA's are designed and fully qualified as Class 1E electrical
components. While neither the M/G set nor the UPS protective circuit is
qualified as Class lE, they are located in protected environments and operate
in static conditions, without frequent cycling and without any mechanical,
electrical or thermal stresses.

The current Nine Mile. Point Unit 2 technical specifi cations require a channel
functional test to be performed on the EPA's at least once every six months.
Performance of this test during operation requires the plant to be placed in a
half-scram condition for approximately 10 hours/test (20 hours/year). In
addition, for the EPA's powering the RPS/Nuclear Steam Supply Shutoff System
logic, numerous other restrictions and limitations make testing very
difficult. The reactor water cleanup system and cooling water to the
recirculation pump motor windings are both isolated along with the main steam
line drains. In addition, the Hain Steam Isolation Valves receive a half
closure signal. The potential for an inadvertent Main Steam Isolation Valve
closure or plant scram during this test condition is increased based on the
loss of redundancy (i.e., loss of a single channel or component will cause an
isolation or a scram).

Industry-wide BWR operation experience indicates there are approximately 0.56
inadvertent scrams/reactor-year due to instrumentation testing in the RPS

(Reference 2)'. Therefore, there is a strong incentive to minimize
instrumentation testing in order to reduce the total time the plant is
vulnerable to unnecessary challenges to the plant shutdown systems. The NRC

approved methodology from Reference 2 was used to evaluate the adequacy of the
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current EPA surveillance test interval. The first step in the analysis
process is to calculate the change in reactor shutdown reliability when the
EPA surveillance test intervals are extended. This incremental decrease in
reliability is then compared to the calculated reduction in inadvertent scram
frequency and associated core damage frequency from decreased testing (i.e.;
benefits from reduced potential of inadvertent scrams, equipment actuations,
potential form test errors, and diversion of plant operating personnel). The
improved EPA surveillance test interval is the interval which is determined to
have a net improvement to plant safety.

ANALYSIS MODEL

The change in reactor shutdown reliability when EPA surveillance test
intervals are extended was calculated using the failure model given in Figure
1 and failure probabilities from industry operating experience. For the RPS

Scram Solenoids, the following conditions are required for a reactor shutdown
failure in a single M/G set circuit:

Failure of M/G set regulator causing under/over voltage or under frequency

Failure of M/G set protective circuit

EPA ¹1 fails to trip

EPA ¹2 fails to trip
Under/over voltage or under frequency condition not detected over an
extended time period

Sufficient number of logic relays or scram solenoids fail so as to prevent
scram

Alternate Rod Insertion fails to insert control rods

Failure to inject liquid poison from Standby Liquid Control System

The last two failure conditions (Alternate Rod Insertion and Standby Liquid
Control System failures) are completely independent of failures in the M/G set
and EPA's. The logic relays in the Alternate Rod Insertion system are not
energized during reactor operation and do not rely on the M/G set power or
normal scram solenoids for inserting control rods. The Standby Liquid Control
System can be manually initiated and does not rely on insertion of control rod
for reactor shutdown. Therefore, in the very unlikely event of failure of

. several scram logic relays or scram solenoids due to M/G set and EPA failures,
two additional independent and diverse systems exist for reactor shutdown.

RISK INCREASE

The incremental change in the failure probability of the RPS Scram Solenoid
primary scram system when the EPA surveillance test intervals are extended
from 6 to the proposed maximum of 18 months was calculated to be 4.7E-08
failures per reactor-year. The incremental change in core damage frequency
due to the 18-month extension includes coincident failure of the Alternate Rod
Insertion system and Standby Liquid Control System (required for reactor
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shutdown failure), in addition to
When credit for these two systems
incremental change in core damage
Solenoid EPA test intervals to 18
incremental change in core damage
intervals are extended from 6 to 1

overall plant safety risks.

the failure of the primary scram system.
is included in the calculation, the
frequency resulting from extending the Scram
months is 6.2E-12/reactor-year. This
frequency when the EPA surveillance test
8 months is a negligible contributor to

The Uninterruptible Power Supplies (UPS) supplying, power to the RPS/Nuclear
Steam Supply Shutoff System logic have protective circuits similar to the RPS

M/G sets. Under-voltage, under and over-frequency, and overload are all
annunciated in the control room. In addition, the UPS's were purchased to
safety-related requirements and are located in an environmentally controlled
area. They also operate in a static condition without any mechanical,
electrical or thermal stresses, or frequent cycling. Therefore, the failure
model for reactor shutdown reliability in the RPS/Nuclear Steam Supply Shutoff
System logic system is similar to that for the RPS Scram Solenoids.

The resulting risk increase associated with the RPS/Nuclear Steam Supply
Shutoff System Logic system due to the proposed maximum 18-month surveillance
interval is on the same order of magnitude as that associated with the RPS

Scram Solenoids.

RISK DECREASE

During EPA testing, the plant is placed in a half-scram and, for the
RPS/Nuclear Steam Supply Shutoff System circuit, partial Main Steam Isolation
Valve isolation condition. During normal plant operation, trip of both RPS

Divisions is required to initiate a scram. In the half-scram condition only
one RPS Division is required for scram initiation (the remaining RPS Division
being tested is in a tripped condition). Therefore, the potential for an
inadvertent scram during an EPA surveillance test is increased. The increase
in inadvertent scrams causes an associated increase in shutdown system
challenges which lead to increased plant safety risks.

For the UPS EPA's in the RPS/Nuclear Steam Supply Shutoff System logic power
circuit, the potential for an inadvertent scram is even greater due to the
half Hain Steam Isolation Valve closure signal present during testing. This
increase in shutdown system challenges is compounded by a corresponding
decrease in the reliability of the shutdown systems. Testing of the UPS EPA's
results in complete isolation of the shutdown cooling system and numerous
other containment isolation valves as well as loss of off-normal status lights
for the Main Steam Isolation Valves.

The frequency of inadvertent scrams for RPS instrumentation testing calculated
from BWR Operation experience (Reference 2) is 0.56 scrams per reactor-year.
An EPA is in a half-scram condition during test for approximately 10 hours.
For a 6-month surveillance test interval, this represents 20 hours/reactor-
year. For the proposed cold shutdown EPA surveillance test interval, the test
would be performed during reactor shutdown when inadvertent scram is not a
factor. The time the reactor is in a half-scram condition during plant
operation was used to calculate the proportion of total instrumentation
inadvertent scrams caused by EPA testing for a 6- and maximum 18-month test
interval. The incremental reduction in scram frequency when the EPA
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surveillance test interval is extended from 6 to 18 months is 1.8E-03
scrams/reactor-year. This reduction in scram frequency represents an
associated reduction in core damage frequency of approximately
1.0E-10/reactor-year. Although this decrease in core damage frequency is very
small, it nevertheless more than offsets the increase in core damage frequency
(6.2E-12/reactor-year) from decreased scram system reliability calculated
above.

CONCLUSION

Nine Mile Point Unit 2 can be safely operated with the incorporation of the
changes in this proposed amendment. It can be concluded from this analysis
that the extension of the current 6-month test interval to maximum of 18
months is justified as an overall net improvement to plant safety.

10 CFR 50.91 requires that at the time a licensee requests an amendment, it
must provide to the Commission its analysis using the standards in 10 CFR

50.92 concerning the issue of no significant hazards consideration.
Therefore, in accordance with 10 CFR 50.91, the following analysis has been
performed:

The o eration of Nine Mile Point Unit 2 in accordance with the ro osed
amendment will not involve a si nificant increase in the robabilit or
conse uences of an accident reviousl evaluated.

The proposed amendment involves increasing the surveillance frequency for
performing the Channel Functional Tests on the Reactor Protection System
electrical protection assemblies from 6 months to a maximum of 18 months. The
proposed amendment will have no adverse affect on the ability of the Reactor
Protection System and Nuclear Steam Supply Shutoff System to perform their
intended safety functions. The proposed surveillance frequency will reduce
the amount of time the plant is in a half-scram condition and vulnerable to
challenges to the plant shutdown systems. Further, the proposed change does
not adversely affect the environmental qualification of any plant equipment.
The equipment vendor has reviewed the proposed change and concurs with the
revised surveillance interval. Therefore, this change will not involve a
significant increase in the probability or consequences of an accident
previously evaluated.

The o eration of Nine Mile Point Unit 2 in accordance with the ro osed
amendment will not create the ossibilit of a new or different kind of
accident from an accident reviousl evaluated.

Increasing the Channel Functional Test surveillance requirement frequency for
the Reactor Protection System electrical protection assemblies from 6 months
to a maximum of 18 months will not adversely affect the Reactor Protection
System and Nuclear Steam Supply Shutoff System responses to previously
evaluated accidents. Thus, the Reactor Protection System and Nuclear Steam
Supply Shutoff System responses remain within previously assessed limits.

Further, all safety-related systems and components remain within their
applicable design limits. In addition, the environmental qualification of
plant equipment is not adversely affected by this proposed amendment. Thus,
system and component performance is not adversely affected by this change,
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thereby assuring that the design capabilities of those systems and components
are not challenged in a manner not previously assessed so as to create the
possibility of a new or different kind of accident from any previously
evaluated.

The o eration of Nine Mlle Point Unit 2 in accordance with the ro osed
amendment will not involve a si nificant reduction in a mar in of safet .

The proposed change increases the existing Technical Specification
surveillance frequency from 6 months to a maximum of 18 months, but will not
cause system performance criteria to be exceeded. As calculated in the above
supporting information, the proposed change provides an overall net
improvement to plant safety and a corresponding increase in the margin of
safety. Therefore, the proposed change does not result in a significant
reduction in a margin of safety.
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FIGURE 1

FAILURE SE UENCE RE UIRED FOR CORE DAMAGE

. DUE TO FAILURE OF RPS M/G SET
PROTECTIVE CIRCUITRY

FAILURE OF M/G
SET REGULATOR

FAILURE OF M/G SET
PROTECTIVE CIRCUIT

EPA ¹1 FAILS
TO TRIP

EPA ¹2 FAILS
TO TRIP

FAILURE CONDITION NOT
DETECTED OVER EXTENDE

PERIOD OF TIME

SUFFICIENT NUMBER OF
RELAYS OR SOLENOIDS
FAIL TO PREVENT SCRAM

ALTERNATE ROD INSERTION
(ARI) FAILS TO INSERT

CONTROL RODS

STANDBY LIQUID CONTROL
SYSTEM (SLCS) FAILS TO

INJECT LI UID POISON
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