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Letter OG-00-1 12, dated November 8, 2000, transmitted WCAP-15376-P, Rev. 0 (Proprietary) and WCAP
15377-NP, Rev. 0 (Non-Proprietary), both entitled "Risk-Informed Assessment of the RTS and ESFAS
Surveillance Test Intervals and Reactor Trip Breaker Test and Completion Times" to the NRC for review and
approval. WCAP-15376-P provides the technical justification for the following RTS Instrumentation (3.3.1),
ESFAS Instrumentation (3.3.2), Containment Purge and Exhaust Isolation Instrumentation (3.3.6), CREFS
Actuation Instrumentation (3.3.7), and BDPS (3.3.9) Technical Specification changes:
Summary of RPS STI and CT Changes - Solid State Protection System
Component

Surveillance Test Intervals

Completion Times
and Bypass Times

Logic Cabinet

2 months to 6 months

No changes

Master Relays

2 months to 6 months

No changes

Analog Channels

3 months to 6 months

No changes

Reactor Trip Breakers

2 months to 4 months

AOT: 1 hour to 24 hours
Bypass Time: 2 hours to 4 hours

Component
Logic Cabinet

Summary of RPS STI and CT Changes - Relay Prote ction System
Surveillance Test Intervals
Completion Times
and Bypass Times
1 month to 6 months
No changes

Master Relays

No change

No changes

Analog Channels

3 months to 6 months

No changes

Reactor Trip Breakers

2 months to 4 months

AOT: 1 hour to 24 hours
Bypass Time: 2 hours to 4 hours
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WCAP-15376-P, Rev. 0, provides the technical justification for extending the STIs for components of the
Reactor Protection System. The components specifically included are the analog channels, logic cabinets,
master relays, and reactor trip breakers. This WCAP also provides the technical justification for extending
reactor trip breaker (RTB) Completion Time (allowed outage time) for one RTB inoperable to 24 hours and the
the
bypass time for a RTB to 4 hours. Note 2 in Condition 0 is deleted based on the 24 hours allowed to restore
the train to OPERABLE status which would -allow for maintenance on the undervoltage or shunt trip
mechanism. This Completion Time and bypass time are consistent with the Completion Time and bypass time
for the logic cabinets. This evaluation considers both the Solid State Protection System and the Relay
Protection Systems. Extension of the STIs for slave relays are not included in this assessment, since they
were previously addressed in other WOG programs. Depending on the plant protection system design,
some
of the actuation logic and master relays associated with the Containment Purge and Exhaust Isolation
Instrumentation (3.3.6) and CREFS Actuation Instrumentation (3.3.7) Technical Specifications may be
processed through the Relay or Solid State Protection System. Since the STIs for the actuation logic and
master relays of the ESFAS Instrumentation were justified to be relaxed in this report, these STI relaxations
are also applicable to the actuation logic and master relays for all signals processed through the Relay or Solid
State Protection System.
The STI for the source range neutron flux COT in the RTS Instrumentation (3.3.1) Technical Specification was
justified to be relaxed in WCAP-15376-P. Since this source range neutron flux channel is also used for the
"BDPS in Technical Specification 3.3.9, the STI relaxation is also applicable to that STI.
The approach used in WCAP-15376-P is consistent with the Nuclear Regulatory Commission's (NRC)
approach for using probabilistic risk assessment in risk-informed decisions on plant-specific changes to the
current licensing basis as presented in Regulatory Guides 1.174, 'An Approach for Using Probabilistic Risk
Assessment in Risk-Informed Decisions on Plant-Specific Changes to the Current Licensing Basis,' and 1.177,
"An Approach for Plant-Specific, Risk-Informed Decisionmaking: Technical Specifications.' The approach
addresses, as documented in this report, the impact on defense-in-depth and the impact on safety margins,
well as an evaluation of the impact on risk. The risk evaluation considers the three-tiered approach as
as
presented by the NRC in Regulatory Guide 1.177 for the extension to the RTB Completion Time. Tier 1, PRA
Capabilityand Insights, assesses the impact of the proposed Completion Time (AOT)
on core damage
frequency (CDF), incremental conditional core damage probability (ICCDP), large change
early release frequency
(LERF), and incremental conditional large early release probability (ICLERP). Tier 2, Avoidance of Risk
Significant Plant Configurations, considers potential risk-significant plant operating configurations. Tier 3,
Risk-Informed PlantConfiguration Control and Management, will be addressed on a plant specific basis when
the Technical Specification Completion Time change is implemented by each utiltty.
The Westinghouse Owners Group is evaluating these changes as part of an overall program addressing
Technical Specification improvements for the Reactor Protection System which includes reactor trip signals
and engineered safety features actuation signals. The initial studies (References 3, 4, 5, 6 of WCAP-15376)
evaluated changes to AOTs, bypass time, and STIs to the analog channels, logic cabinets, master relays,
slave relays, and reactor trip breakers of the RPS. The previously approved changes to these parameters are
summarized in Table 1.1 and 1.2 of WCAP-15376 for the Solid State Protection System and the Re!ay
Protection Systems.
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DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATION
The proposed changes to the Improved Standard Technical Specifications (ISTS) will revise Technical
Specifications 3.3.1, 3.32, 3.3.6, 3.3.7, and 3.3.9. Specifically, the Reactor Trip Breaker bypass test time is
Srelaxed from 2 hours to 4 hours, the Completion Time from I hour to 24 hours, and the Surveillance Frequency
from 2 months to 4 months in Technical Specification 3.3.1. The Surveillance Frequencies for the Logic
Cabinet are relaxed from 2 months to 6 months for SSPS plants and 1 month to 6 months for Relay Protection
System plants, the Master Relays are relaxed from 2 months to 6 months for SSPS plants, and the Analog
Channels from 3 months to 6 months in Technical Specifications 3.3.1, 3.3.2, 3.3.6, 3.3.7, and 3.3.9.
In accordance with the criteria set forth in 10 CFR 50.92, the proposed changes to NUREG-1431 have been
evaluated and determined they do not represent a significant hazards consideration. The following is provided
in support of this conclusion:
Standard I -

Involves a Significant Increase in the Probability or Consequences of an
Accident Previously Evaluated

The proposed changes to the Completion Time, bypass test time, and Surveillance Frequencies reduce the
potential for inadvertent reactor trips and spurious actuations, and therefore do not increase the probability of
any accident previously evaluated. The proposed changes to the allowed Completion Time, bypass test time
and Surveillance Frequencies do not change the response of the plant to any accidents and have an
insignificant impact on the reliability of the reactor trip system and engineered safety feature actuation system
(RTS and ESFAS) signals. The RTS and ESFAS will remain highly reliable and the proposed changes will not
result in a significant increase in the risk of plant operation. This is demonstrated by showing that the impact
on plant safety as measured by core damage frequency (CDF) is less than 1.OE-06 per year and the impact on
large early release frequency (LERF) is less than 1.OE-07 per year. In addition, for the Completion Time
change, the incremental conditional core damage probabilities (ICCDP) and incremental conditional large early
release probabilities (ICLERP) are less than 5.OE-08. These changes meet the acceptance criteria in
Regulatory Guides 1.174 and 1.177. Therefore, since the RTS and ESFAS will continue to perform their
functions with high reliability as originally assumed, and the increase in risk as measured by CDF, LERF,
ICCDP, ICLERP is within the acceptance criteria of existing regulatory guidance, there will not be a significant
increase in the consequences of any accidents.
The proposed changes do not adversely affect accident initiators or precursors nor alter the design
assumptions, conditions, or configuration of the facility or the manner in which the plant is operated and
maintained. The proposed changes do not alter or prevent the ability of structures, systems, and components
(SSCs) from performing their intended function to mitigate the consequences of an initiating event within the
assumed acceptance limits. The proposed changes do not affect the source term, containment isolation, or
radiological release assumptions used in evaluating the radiological consequences of an accident previously
evaluated. Further, the proposed changes do not increase the types or amounts of radioactive effluent that
may be released offsite, nor significantly increase individual or cumulative occupational/public radiation
exposures. The proposed changes are consistent with the safety analysis assumptions, and resultant
consequences.
Therefore, it is concluded that this change does not increase the probability of occurrence of a malfunction of
equipment important to safety.
Standard II- Create the Possibility of a New or Different Kind of Accident from any
Previously Evaluated
The proposed changes do not result in a change in the manner in which the RTS and ESFAS provide plant
protection. The RTS and ESFAS will continue to have the same setpoints after the proposed changes are
implemented. There are no design changes associated with the license amendment. The changes to
Completion Time, bypass test time, and Surveillance Frequency do not change any existing accident
scenarios, nor create any new or different accident scenarios.

The changes do not involve a physical alteration of the plant (i.e., no new or different type of equipment will be
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installed) or a change in the methods governing normal plant operation. In addition, the changes do not
impose any new or different requirements or eliminate any existing requirements. The changes do not alter
assumptions made in the safety analysis. The proposed changes are consistent with the safety analysis
assumptions and current plant operating practice.
Therefore, the possibity of a new or different malfunction of safety related equipment is not created.
Standard III - Involve'a Significant Reduction in the Margin of Safety
The proposed changes do not alter the manner in which safety limits, limiting safety system settings or limiting
conditions for operation are determined. The safety analysis acceptance criteria are not impacted by these
changes. Redundant RTS and ESFAS trains are maintained, and diversity with regard to the signals that
provide reactor trip and engineered safety features actuation is also maintained. All signals credited as
primary or secondary, and all operator actions credited in the accident analyses will remain the same. The
proposed changes will not result in plant operation in a configuration outside the design basis. The calculated
impact on risk is insignificant and meets the acceptance criteria contained in Regulatory Guides 1.174 and
1.177. Although there was no attempt to quantify any positive human factors benefit due to increased
Completion Time, bypass test time, and Surveillance Frequencies, it is expected that there would be a net
benefit due to a reduced potential for spurious reactor trips and actuations associated with testing.
Therefore, it is concluded that this change does not involve a significant reduction in the margin of safety.
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RTS lnstrurnenation

SR 3 3.1.4 Bases
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RTS Instrumentation
3.3.1
ACTIONS (continued)

CONDITION

REQUIRED ACTION

N. One train inoperable.

COMPLETION TIME

-O

N.1

One train may be
bypassed for up to
[4] hours for surveillance
testing provided the other
train is OPERABLE.
Restore train to

6 hours

OPERABLE status.

OR
N.2

Be in MODE 3.

0. One RTB train
inoperable.

Qf

12 hours

- NOTE
One train may be
"bypassedfor up to
ours for
surveillance testing,
provided the other
train is OPERABLE.

2. One B m- be
b ass or u
ho for
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shu t
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providthe

0.1

Restore train to
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)

OPERABLE status.
OR

0.2

WOG STS

Be in MODE 3.
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rhours
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RTS Instrumentation
3.3.1
SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE
S R 3.3 .1 .2

FREQUENCY

-N O TES

1.

Adjust NIS channel if absolute difference is
>2%.

2.

Not required to be performed until [12] hours
after THERMAL POWER is t 15% RTP.

Compare results of calorimetric heat balance
calculation to Nuclear Instrumentation System (NIS)
channel output.
SR 3.3.1.3

- NOTES

1.

Adjust NIS channel if absolute difference is
> 3%.

2.

Not required to be performed until [24] hours
after THERMAL POWER is 1[151% RTP.

Compare results of the incore detector
measurements to NIS AFD.

SR 3.3.1.4

24 hours

31 effective full
power days
(EFPD)

-NOTE
This Surveillance must be performed on the reactor
trip bypass breaker prior to placing the bypass
breaker in service.
Perform TADOT.

ys on a

STAGGERED

TEST BASIS
SR 3.3.1.5

WOG STS

Perform ACTUATION LOGIC TEST.

3.3.1- 8

(

days on a
STAGGERED
TEST BASIS
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3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

FREQUENCY

SR 3.3.1.6
- NOTE
Not required to be performed until [24] hours after
THERMAL POWER is > 50% RTP.

Calibrate excore channels to agree with incore
detector measurements.

[92] EFPD

SR 3.3.1.7
-NOTE
Not required to be performed for source range
instrumentation prior to entering MODE 3 from
MODE 2 until 4 hours after entry into MODE 3.
Perform COT.

WOG STS

days

3.3.1- 9
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RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

FREQUENCY
I

SR 3.3.1.8
- NOTE
This Surveillance shall include verification that
interlocks P-6 and P-10 are in their required state for
existing unit conditions.

Perform COT.

- NOTE
Only required
when not
performed within
previous [@ days
Prior to reactor
startup
AND
Four hours after
reducing power
below P-6 for
source range
instrumentation
AND
[Twelve] hours
after reducing
power below
P-10 for power
and intermediate
range
instrumentation
AND
Every
days
thereaft-r

SR 3.3.1.9

N OTE
- NOTE

Verification of setpoint is not required.
Perform TADOT.

WOG STS

[92] days

3.3.1 -10
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RTS Instrumentation
B 3.3.1
B 3.3 INSTRUMENTATION
B 3.3.1

Reactor Trip System (RTS) Instrumentation

BASES
BACKGROUND

The RTS initiates a unit shutdown, based on the values of selected unit
parameters, to protect against violating the core fuel design limits and
Reactor Coolant System (RCS) pressure boundary during anticipated
operational occurrences (AOOs) and to assist the Engineered Safety
Features (ESF) Systems in mitigating accidents.
The protection and monitoring systems have been designed to assure
safe operation of the reactor. This is achieved by specifying limiting
safety system settings (LSSS) in terms of parameters directly monitored
by the RTS, as well as specifying LCOs on other reactor system
parameters and equipment performance.
Technical specifications are required by 10 CFR 50.36 to contain LSSS
defined by the regulation as "...settings for automatic protective
devices...so chosen that automatic protective action will correct the
abnormal situation before a Safety Limit (SL) is exceeded." The Analytic
Limit is the limit of the process variable at which a safety action is
initiated, as established by the safety analysis, to ensure that a SL is not
exceeded. Any automatic protection action that occurs on reaching the
Analytic Limit therefore ensures that the SL is not exceeded. However, in
practice, the actual settings for automatic protective devices must be
chosen to be more conservative that the Analytic Limit to account for
instrument loop uncertainties related to the setting at which the automatic
protective action would actually occur.

~in

The Trip Setpoint is a predetermined setting for a protective device
chosen to ensure automatic actuation prior to the process variable
reaching the Analytic Limit and thus ensuring that the SL would not be
exceeded. As such, the Trip Setpoint accounts for uncertainties in
setting the device (e.g. calibration), uncertainties in how the device might
actually perform (e.g., repeatability), changes in the point of action of the
device over time (e.g., drift during surveillance intervals), and any other
"factorswhich may influence its actual performance (e.g., harsh accident
environments). In this manner, the Trip Setpoint plays an important role
As such,
the Trip
Setpoint
ensuring that Sis are not exceeded.
Sdcpuld
be used
to meet
the meets
requirement that they be

n

in the technical specifications.

Technical specifications contain values related to the OPERABILITY of
equipment required for safe operation of the facility. OPERABLE is
WOG STS
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RTS Instrumentation
B 3.3.1

BASES
APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)
that no single trip mechanism failure will prevent opening any
breaker on a valid signal.
These trip Functions must be OPERABLE in MODE I or 2 when the
reactor is critical. In MODE 3,4, or 5, these RTS trip Functions
must be OPERABLE when the Rod Control System is capable of rod
withdrawal or one or more rods are not fully inserted.
21. Automatic Trip Loqic
The LCO requirement for the RTBs (Functions 19 and 20) and
Automatic Trip Logic (Function 21) ensures that means are provided
to interrupt the power to allow the rods to fall into the reactor core.
Each RTB is equipped with an undervoltage coil and a shunt trip coil
to trip the breaker open when needed. Each RTB is equipped with a
bypass breaker to allow testing of the trip breaker while the unit is at
power. The reactor trip signals generated by the RTS Automatic
Trip Logic cause the RTBs and associated bypass breakers to open
and shut down the reactor.
The LCO requires two trains of RTS Automatic Trip Logic to be
OPERABLE. Having two OPERABLE channels ensures that
random failure of a single logic channel will not prevent reactor trip.
These trip Functions must be OPERABLE in MODE I or 2 when the
reactor is critical. In MODE 3,4, or 5, these RTS trip Functions
must be OPERABLE when the Rod Control System is capable of rod
withdrawal or one or more rods are not fully inserted.
The RTS instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).
ACTIONS

A Note has been added to the ACTIONS to clarify the application of
Completion Time rules. The Conditions of this Specification may be
entered independently for each Function listed in Table 3.3.1-1.
In the event a channel's Trip Setpoint is found nonconservative with
respect to the Allowable Value, or the transmitter, instrument loop, signal
processing electronics, or bistable is found inoperable, then all affected
Functions provided by that channel must be declared inoperable and the
LCO Condition(s) entered for the protection Function(s) affected.
When the number of inoperable channels in a trip Function exceed those
specified in one or other related Conditions associated with a trip
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INSERT 5

-Reviewers Note
In Table 3.3.1-1, Functions 11.a and 11.b were not included
in the
evaluations approved in either WCAP-1 0271, as supplemented, generic
or WCAP
15376. In order to apply the WCAP-10271, as supplemented,
and
TS relaxations to plant specific Functions not evaluated generically,WCAP-15376
licensees
must submit plant specific evaluations for NRC review and
approval.
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RTS Instrumentation
B 3.3.1

BASES
ACTIONS (continued)
tripped condition and the 4 hours allowed for reducing power are justified
in Reference 7.
The Required Actions have been modified by a Note that allows placing
the inoperable channel in the bypassed condition for up to 4 hours while
performing routine surveillance testing of the other channels. The 4 hour
time limit is justified in Reference 7.
N.1 and N.2
Condition N applies to the SI Input from ESFAS reactor trip and the RTS
Automatic Trip Logic in MODES I and 2. These actions address the train
orientation of the RTS for these Functions. With one train inoperable,
6 hours are allowed to restore the train to OPERABLE status (Required
Action N.1) or the unit must be placed in MODE 3 within the next 6 hours.
The Completion Time of 6 hours (Required Action N.1) is reasonable
considering that in this Condition, the remaining OPERABLE train is
adequate to perform the safety function and given the low probability of
an event during this interval. The Completion Time of 6 hours (Required
Action N.2) is reasonable, based on operating experience, to reach
MODE 3 from full power in an orderly manner and without challenging
unit systems.

~
.F0~other

The Required Actions have been modified by a Note that allows
bypassing one train up to (4] hours for surveillance testing, provided the
TL
Q
train is OPERABLE.
-

0.1 and 0.2

',v

Condition 0 a2 les to the RTBs in MODES 1 and 2. These actions
RTS for the RTBs. With one train
ntmnof the
address
the train to OPERABLE status
restore
nprM the trainirieallowedo

or

the unit must be placed in MODE 3 within the next 6 hours. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly manner and
In, evh•m of -

r

eto?,~
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Fuýctionn Placing the unit in

MODE 3 results in ACTION C entry while
The R
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TSTF-411, Rev. 1
INSERT 6
-Reviewer's Note
WCAP-14333-P-A, Rev. 1, "Probabilistic Risk Analysis of the RPS and ESFAS
Test Times and Completion Times," and the associated TSTF (TSTF-418)
contain three Notes to TS 3.3.1 Condition 0. Note 1 states, "One train may be
bypassed for up to 2 hours for surveillance testing, provided the other train is
OPERABLE." Note 2 states, "One RTB may be bypassed for up to 2 hours for
maintenance on undervoltage or shunt trip mechanisms, provided the other train
is OPERABLE." WCAP-14333-P-A, Rev. 1 also adds a third Note, which states:
"One RTB train may be bypassed for up to [4] hours for concurrent surveillance
testing of the RTB and automatic trip logic, provided the other train is
OPERABLE."
WCAP-15376-P, "Risk-informed Assessment of the RTS and ESFAS
Surveillance Test Intervals and Reactor Trip Breaker Test and Completion
Times," and the associated TSTF (TSTF-41 1) relax the time that an RTB train
may be bypassed for surveillance testing from 2 hours to 4 hours, and delete
Notes 2 and 3 that are added by WCAP-14333-P-A, Rev. 1.
Implementation of Notes in TS 3.3.1, Condition 0:
1. If WCAP-14333-P-A, Rev. 1 is implemented without implementing WCAP
15376-P, Condition 0 will contain the three Notes as discussed above, with 2
hours to bypass an RTB train for surveillance testing in Note 1.
2. If WCAP-1 5376-P is implemented without implementing WCAP-14333-P-A,
Rev. 1, Condition 0 will only contain one Note (Note 1 as discussed in the
first paragraph above), with 4 hours to bypass an RTB train for surveillance
testing in the Note.
3. If WCAP-14333-P-A, Rev. 1, and WCAP-1 5376-P are both implemented,
Condition 0 will contain only one Note as discussed in item 2 above.

RTS Instrumentation
B 3.3.1

BASES
ACTIONS (continued)
r
byn-ts
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P.1 and P.2
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R',tai•
3a~in;7an¢•"if th•othl•rRW
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ur time limit is justified in Reference
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Condition P applies to the P-6 and P-1 0 interlocks. With one or more
channels inoperable for one-out-of-two or two-out-of-four coincidence
logic, the associated interlock must be verified to be in its required state
for the existing unit condition within 1 hour or the unit must be placed in
MODE 3 within the next 6 hours. Verifying the interlock status manually
accomplishes the interlock's Function. The Completion Time of 1 hour is
based on operating experience and the minimum amount of time apow~d
for manual operator actions. The Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3 from full
power in an orderly manner and without challenging unit systems. The
1 hour and 6 hour Completion Times are equal to the time allowed by
LCO 3.0.3 for shutdown actions in the event of a complete loss of RTS
Function.
Q.1 and Q.2
Condition Q applies to the P-7, P-8, P-9, and P-1 3 interlocks. With one
or more channels inoperable for one-out-of-two or two-out-of-four
coincidence logic, the associated interlock must be verified to be in its
required state for the existing unit condition within 1 hour or the unit must
be placed in MODE 2 within the next 6 hours. These actions are
conservative for the case where power level is being raised. Verifying the
interlock status manually accomplishes the interlock's Function. The
Completion Time of I hour is based on operating experience and the
minimum amount of time allowed for manual operator actions. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 2 from full power in an orderly manner and
without challenging unit systems.
R.1. and R.2
Condition R applies to the RTB Undervoltage and Shunt Trip
Mechanisms, or diverse trip features, in MODES I and 2. With one of
the diverse trip features inoperable, it must be restored to an OPERABLE
status within 48 hours or the unit must be placed in a MODE where the
in
requirement does not apply. This is accomplished by placing the unit
MODE 3 within the next 6 hours (54 hours total time). The Completion
Time of 6 hours is a reasonable time, based on operating experience, to
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RTS Instrumentation
B 3.3.1

BASES
SURVEILLANCE REQUIREMENTS (continued)
SR 3.3.1.3
SR 3.3.1.3 compares the incore system to the NIS channel output every
31 EFPD. If the absolute difference is > 3%, the NIS channel is still
OPERABLE, but must be readjusted.
If the NIS channel cannot be properly readjusted, the channel is declared
inoperable. This Surveillance is performed to verify the f(AI) input to the
overtemperature AT Function.
Two Notes modify SR 3.3.1.3. Note 1 indicates that the excore NIS
channel shall be adjusted if the absolute difference between the incore
and excore AFD is a 3%. Note 2 clarifies that the Surveillance is required
only if reactor power is ý: [15%] RTP and that 24 hours is allowed for
performing the first Surveillance after reaching [15%] RTP.
The Frequency of every 31 EFPD is adequate. It is based on unit
operating experience, considering instrument reliability and operating
history data for instrument drift. Also, the slow changes in neutron flux
during the fuel cycle can be detected during this interval.
SR 3.3.1.4
SR 3.3.1.4 is the performance of a TADOT every-days on a
STAGGERED TEST BASIS. This test shall venfy OPERABILITY by
actuation of the end devices. A successful test of the required contact(s)
of a channel relay may be performed by the verification of the change of
state of a single contact of the relay. This clarifies what is an acceptable
TADOT of a relay. This is acceptable because all of the other required
contacts of the relay are verified by other Technical Specifications and
non-Technical Specifications tests at least once per refueling interval with
applicable extensions.
The RTB test shall include separate verification of the undervoltage and
shunt trip mechanisms. Independent verification of RTB undervoltage
and shunt trip Function is not required for the bypass breakers. No
capability is provided for performing such a test at power. The
independent test for bypass breakers is included in SR 3.3.1.14. The
bypass breaker test shall include a local shunt trip. A Note has been
added to indicate that this test must be performed on the bypass breaker
prior to placing it in service.
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RTS Instrumentation
B 3.3.1

BASES
SURVEILLANCE REQUIREMENTS (continued) 6
The Frequency of e~ver,49)ays on a STAGGERED TEST BASIS is

ir

and
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.SR 3.3.1.514

ý Relen
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SR 3.3.1.5 is the erformance of an ACTUATION LOGIC TEST. The
SSPS is tested every )days on a STAGGERED TEST BASIS, using
the semiautomatic tester. The train being tested is placed in the bypass
condition, thus preventing inadvertent actuation. Through the
semiautomatic tester, all possible logic combinations, with and without
issives, are tested for each protection function. The
aplicable
days on a STAGGERED TEST BASIS is
every
of
Frequency
lility4.M ;erapirg hiry
Vn]dm emr
-.

Ic•'"

SR 3.3.1.6

SR 3.3.1.6 is a calibration of the excore channels to the incore channels.
If the measurements do not agree, the excore channels are not declared
inoperable but must be calibrated to agree with the incore detector
measurements. If the excore channels cannot be adjusted, the channels
are declared inoperable. This Surveillance is performed to verify the f(AI)
input to the overtemperature AT Function.
A Note modifies SR 3.3.1.6. The Note states that this Surveillance is
required only if reactor power is > 50% RTP and that [241 hours is
allowed for performing the first surveillance after reaching 50% RTP.
The Frequency of 92 EFPD is adequate. It is based on industry
operating experience, considering instrument reliability and operatiag
history data for instrument drift.
0

SR 3.3.1.7.-

SR 3.3.1.7 is the performance of a COT every •J* days.
A COT is performed on each required channel to ensure the entire
channel will perform the intended Function. A successful test of the
required contact(s) of a channel relay may be performed by the
verification of the change of state of a single contact of the relay. This
clarifies what is an acceptable CHANNEL OPERATIONAL TEST of a
relay. This is acceptable because all of the other required contacts of the
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RTS Instrumentation
B 3.3.1

BASES
SURVEILLANCE REQUIREMENTS (continued)
relay are verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions.
Setpoints must be within the Ailowable Values specified in Table 3.3.1-1.
The difference between the current "as found" values and the previous
test "as left" values must be consistent with the drift allowance used in
the setpoint methodology. The setpoint shall be left set consistent with
the assumptions of the current unit specific setpoint methodology.
The "asfound" and "as left" values must also be recorded and reviewed
for consistency with the assumptions of Referencq--.e>
SR 3.3.1.7 is modified by a Note that provides a 4 hours delay in the
requirement to perform this Surveillance for source range instrumentation
when entering MODE 3 from MODE 2. This Note allows a normal
shutdown to proceed without a delay for testing in MODE 2 and for a
short time in MODE 3 until the RTBs are open and SR 3.3.1.7 is no
longer required to be performed. If the unit is to be in MODE 3 with the
RTBs closed for > 4 hours this Surveillance must be performed prior to
4 hours after entry into MODE 3.
The Frequency of 10 days is justified in Referen

SR3.3.1.8

(E•

WOG STS
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SR 3.3.1.8 is the performance of a COT as described in SR 3.3.1.7,
except it is modified by a Note that this test shalt include verification that
the P-6 and P-10 interlocks are in their required state for the existing unit
condition. A successful test of the required contact(s) of a channel relay
may be performed by the verification of the change of state of a single
contact of the relay. This clarifies what is an acceptable CHANNEL
OPERATIONAL TEST of a relay. This is acceptable because all of the
other required contacts of the relay are verified by other Technical
Specifications and non-Technical Specifications tests at least once per
refueling interval with applicable extensions. The Frequency is modified
bya Note that allows this surveillance to be satisfied if it has been
performed within
days of the Frequencies prior to reactor startup and
four hours after reducing power below P-10 and P-6. The Frequency of
"prior to startup" ensures this surveillance is performed
prior to critical
operations and applies to the source, intermediate and power range low
instrument channels. The Frequency of [12] hours after reducing power
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RTS Instrumentation
B 3.3.1

BASES
SURVEILLANCE REQUIREMENTS (continued)
below P-IO (applicable to intermediate and power range low channels)
and 4 hours after reducing power below P-6 (applicable to source range
channels) allows a normal shutdown to be completed and the unit
removed from the MODE of Applicability for this surveillance without a
delay to perform the testing required by this surveillance. The Frequency
of every 92 days thereafter applies ifthe plant remains in the MODE of
Applicability after the initial performances of prior to reactor startup and
[121 and four hours after reducing power below P-10 or P-6, respectively.
The MODE of Applicability for this surveillance is < P-1 0 for the power
range low and intermediate range channels and < P-6 for the source
range channels. Once the unit is in MODE 3, this surveillance is no
longer required. If power is to be maintained < P-1 0 for more than [12]
hours or < P-6 for more than 4 hours, then the testing required by this
surveillance must be performed prior to the expiration of the time limit.
[Twelve] hours and four hours are reasonable times to complete the
required testing or place the unit in a MODE where this surveillance is no
longer required. This test ensures that the NIS source, intermediate, and
power range low channels are OPERABLE prior to taking the reactor
critical and after reducing power into the applicable MODE (< P-10 or
< P-6) for periods > [12] and 4 hours, respectively.f
A
_ _
,
e.
R-, o•'.'cSR 3.3.1.9
SR 3.3.1.9 is the performance of a TADOT and is performed every
[92] days, as justified in Reference 7. A successful test of the required
contact(s) of a channel relay may be performed by the verification of the
change of state of a single contact of the relay. This clarifies what is an
acceptable TADOT of a relay. This is acceptable because all of the other
required contacts of the relay are verified by other Technical
Specifications and non-Technical Specifications tests at least once per
refueling interval with applicable extensions.
The SR is modified by a Note that excludes verification of setpoints from
the TADOT. Since this SR applies to RCP undervoltage and
underfrequency relays, setpoint verification requires elaborate bench
calibration and is accomplished during the CHANNEL CALIBRATION.
SR 3.3.1.10
A CHANNEL CALIBRATION is performed every [18] months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete chek of the instrument loop, including the sensor. The test
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RTS Instrumentation
B 3.3.1
BASES
SURVEILLANCE REQUIREMENTS (continued)
Manual Reactor Trip Function for the Reactor Trip Breakers and Reactor
Trip Bypass Breakers. The Reactor Trip Bypass Breaker test shall
include testing of the automatic undervoltage trip.
The Frequency is based on the known reliability of the Functions and the
multichannel redundancy available, and has been shown to be
acceptable through operating experience.
The SR is modified by a Note that excludes verification of setpoints from
the TADOT. The Functions affected have no setpoints associated with
them.
SR 3.3.1.15
SR 3.3.1.15 is the performance of a TADOT of Turbine Trip Functions. A
successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of
the relay. This clarifies what is an acceptable TADOT of a relay. This is
acceptable because all of the other required contacts of the relay are
verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions. This TADOT is as described in SR 3.3.1.4, except that this
test is performed prior to exceeding the [P-9] interlock whenever the unit
has been in MODE 3. This Surveillance is not required if it has been
performed within the previous 31 days. Verification of the Trip Setpoint
does not have to be performed for this Surveillance. Performance of this
test will ensure that the turbine trip Function is OPERABLE prior to
exceeding the [P-9] interlock.
SR 3.3.1.16
SR 3.3.1.16 verifies that the individual channel/train actuation response
times are less than or equal to the maximum values assumed in the
accident analysis. Response time testing acceptance criteria a
included in Technical Requirements Manual, Section 15 (Ref.().
Individual component response times are not modeled in the analyses.
The analyses model the overall or total elapsed time, from the point at
which the parameter exceeds the trip setpoint value at the sensor to the
point at which the equipment reaches the required functional state (i.e.,
control and shutdown rods fully inserted in the reactor core).
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RTS Instrumentation
B 3.3.1

BASES
SURVEILLANCE REQUIREMENTS (continued)
For channels that include dynamic transfer Functions (e.g., lag, lead/lag,
rate/lag, etc.), the response time test may be performed with the transfer
Function set to one, with the resulting measured response time compared
to the appropriate FSAR response time. Alternately, the response time
test can be performed with the time constants set to their nominal value,
provided the required response time is analytically calculated assuming
the time constants are set at their nominal values. The response time
may be measured by a series of overlapping tests such that the entire
response time is measured.
- REVIEWER'S NOTE
Applicable portions of the following Bases are applicable for plants
adopting WCAP-1 3632-P-A and/or WCAP-14036-P.

1

Response time may be verified by actual response time tests in any
series of sequential, overlapping or total channel measurements, or by
the summation of allocated sensor, signal processing and actuation logic
response times with actual response time tests on the remainder of the
channel. Allocations for sensor response times may be obtained from:
(1) historical records based on acceptable response time tests (hydraulic,
noise, or power interrupt tests), (2) in place, onsite, or offsite (e.g.
vendor) test measurements, or (3) utilizing vendor engineering
specifications. WCAP-13632-P-A, Revision 2, "Elimination of Pressure
Time Testing Requirements,"orovides the basis and
Sensor Response
S
methodoogy tor using allocate sensor response times in the overall
must be in
sensors
typesidentified
specific
forother
sensor
timefor
verifKction
the channel
timeresponse
verification
the WCAP. ofResponse
demonstrated by test.
[W CAP-14036-P. Revision 1, "Elimination of Eeriodic Protection Channel
e Tests,",provides the basis and methodology for using
Respons
allocated signal processing and actuation logic response times in the
overall verification of the protection system channel response time.I The
allocations for sensor, signal conditioning, and actuation logic response
times must be verified prior to placing the component In operational
service and re-verified following maintenance that my adversely affect
response time. In general, electrical repair work does not impact
response time provided the parts used for repair are of the same type
and value. Specific components identified in the WCAP may re replaced
without verification testing. One example where response time could be
affected is replacing the sensing assembly of a transmitter.
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RTS Instrumentation
B 3.3.1
BASES
SURVEILLANCE REQUIREMENTS (continued)
As appropriate, each channel's response must be verified every
[18] months on a STAGGERED TEST BASIS. Testing of the final
actuation devices is included in the testing. Response times cannot be
determined during unit operation because equipment operation is
required to measure response times. Experience has shown that these
components usually pass this surveillance when performed at the
18 months Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.
SR 3.3.1.16 is modified by a Note stating that neutron detectors are
excluded from RTS RESPONSE TIME testing. This Note is necessary
because of the difficulty in generating an appropriate detector input
signal. Excluding the detectors is acceptable because the principles of
detector operation ensure a virtually instantaneous response.
REFERENCES

q
/ •)1•

(

1.

FSAR, Chapter [7].

2.

FSAR, Chapter [6].

3.

FSAR, Chapter [15].

4.

IEEE-279-1971.

5.

10 CFR 50.49.

6.

RTS/ESFAS Setpoint Methodology Study.

7.

WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990.
Technical Requirements Manual, Section 15, "Response Times."
WCAP-1 3632-P-A, Revision 2, "Elimination of Pressure Sepsor
Response Time Testing Requirements," January 1996.,
WCAP-14036-P, Revision 1, "Elimination of Periodic Protection
Channel Response Time Tests," December 1995.eX
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ESFAS Instrumentation
3.3.2

SURVEILLANCE REQUIREMENTS

(continued)
FREQUENCY

SURVEILLANCE
SR 3.3.2.2

days on a
STAGGERED
TEST BASIS

Perform ACTUATION LOGIC TEST.

SR 3.3.2.3

- NOTE
The continuity check may be excluded.
31 days on a
STAGGERED
TEST BASIS

Perform ACTUATION LOGIC TEST.

SR 3.3.2.4

?days on a

Perform MASTER RELAY TEST.

' .- " TAGGERED
TEST BASIS
Perform COT.

SR 3.3.2.6

Perform SLAVE RELAY TEST.

SR 3.3.2.7

1E)

"iays

SR 3.3.2.5

-NOTE

192] days

- NOTE

Verification of relay setpoints not required.
[92] days

Perform TADOT.
SR 3.3.2.8

-NOTE
Verification of setpoint not required for manual
initiation functions.
[18] months

Perform TADOT.
SR 3.3.2.9

-

NOTE

This Surveillance shall include verification that the
time constants are adjusted to the prescribed values.
Perform CHANNEL CALIBRATION.
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ESFAS Instrumentation
B 3.3.2

BASES
APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)
This Function must be OPERABLE in MODES 1, 2, and 3 when
a secondary side break or stuck open valve could result in the
rapid depressurization of the steam lines. This Function does
not have to be OPERABLE in MODE 4, 5, or 6 because there is
insufficient energy in the secondary side of the unit to have an
accident.
The ESFAS instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).
ACTIONS

.Jr

-eri-7

A Note has been added in the ACTIONS to clarify the application of
Completion Time rules. The Conditions of this Specification may be

entered independently for each Function listed on Table 3.3.2-1.

In the event a channel's Trip Setpoint is found nonconservative with
respect to the Allowable Value, or the transmitter, instrument Loop, signal
processing electronics, or bistable is found inoperable, then all affected
Functions provided by that channel must be declared inoperable and the
LCO Condition(s) entered for the protection Function(s) affected. When
the Required Channels in Table 3.3.2-1 are specified (e.g., on a per
steam line, per loop, per SG, etc., basis), then the Condition may be
entered separately for each steam line, loop, SG, etc., as appropriate.
When the number of inoperable channels in a trip function exceed those
specified in one or other related Conditions associated with a trip
function, then the unit is outside the safety analysis. Therefore,
LCO 3.0.3 should be immediately entered if applicable in the current
MODE of operation.
- REVIEWER'S NOTE
Certain LCO Completion Times are based on approved topical reports.
In order for a licensee to use these times, the licensee must justify the
Completion Times as required by the staff Safety Evaluation Report
(SER) for the topical report.

A.1
Condition A applies to all ESFAS protection functions.
Condition A addresses the situation where one or more channels or trains
for one or more Functions are inoperable at the same time. The
Required Action is to refer to Table 3.3.2-1 and to take the Required
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INSERT 7
-Reviewers Note
In Table 3.3.2-1, Functions 7.b and 7.c were not included in the generic
evaluations approved in either WCAP-l0271, as supplemented, or WCAP
15376. In order to apply the WCAP-10271, as supplemented, and WCAP-15376
TS relaxations to plant specific Functions not evaluated generically, licensees
must submit plant specific evaluations for NRC review and approval.
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ESFAS Instrmentation
B 3.3.2
BASES
SURVEILLANCE REQUIREMENTS (continued)
similar parameter on other channels. It is based on the assumption that
instrument channels monitoring the same parameter should read
approximately the same value. Significant deviations between the two
instrument channels could be an indication of excessive instrument drift
in one of the channels or of something even more serious. A CHANNEL
CHECK will detect gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each CHANNEL
CALIBRATION.
Agreement criteria are determined by the unit staff, based on a
combination of the channel instrument uncertainties, including indication
and reliability. If a channel is outside the criteria, it may be an indication
that the sensor or the signal processing equipment has drifted outside its
limit
The Frequency is based on operating experience that demonstrates
channel failure is rare. The CHANNEL CHECK supplements less formal,
but more frequent, checks of channels during normal operational use of
the displays associated with the LCO required channels.
SR 3.3.2.2
SR 3.3.2.2 is the performance of an ACTUATION LOGIC

TEST. The
~SSPS is tested everytodays on a STAGGERED TEST BASIS,
using

the semiautomatic tester. The train being tested is placed in the bypass
condition, thus preventing inadvertent actuation. Through the
semiautomatic tester, all possible logic combinations, with and without
applicable permissives, are tested for each protection function. In
addition, the master relay coil is pulse tested for continuity. This verifies
that the logic modules are OPERABLE and that there is an intact volta
signal path to the master relay coils.. The Frequency of eve;ýý
ýn
a STAGGERED TEST BASIS
5isgpd-eqe. It is bigtefoninTT

SR 3.3.2.3

k

y.,

•

SR 3.3.2.3 is the performance of an ACTUATION LOGIC TEST as
described in SR 3.3.2.2, except that the semiautomatic tester is not used
and the continuity check does not have to be performed, as explained in
the Note. This SR is applied to the balance of plant actuation logic and
relays that do not have the SSPS test circuits installed to utilize the
semiautomatic tester or perform the continuity check. This test is also
WOG STS
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ESFAS Instrumentation
B 3.3.2

BASES
SURVEILLANCE REQUIREMENTS (continued)
performed every 31 days on a STAGGERED TEST BASIS. The
Frequency Is adequate based on industry operating experience,
considering instrument reliability and operating history data.
SR 3.3.2.4

9

SR 3.3.2.4 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the master relay, verifying
contact operation and a low voltage continuity check of the slave relay
coil. Upon master relay contact operation, a low voltage is injected to the
slave relay coil. This voltage is insufficient to pick up the slave relay, but
lare nou h to dermonstrate signal path continuity. This test is
performed even,7
days on a STAGGERED TEST BASIS. The
allowed for the testing (4 hours)
" ,drvOlarteg
v
ji
justified
in Reference 8.
SR 3.3.2.5

=er:2 ý.

SR 3.3.2.5 is the performance of a COT.
A COT is performed on each required channel to ensure the entire
channel will perform the intended Function. Setpoints must be found
within the Allowable Values specified in Table 3.3.1-1. A successful test
of the required contact(s) of a channel relay may be performed by the
verification of the change of state of a single contact of the relay. This
clarifies what is an acceptable CHANNEL OPERATIONAL TEST of a
relay. This is acceptable because all of the other required contacts of the
relay are verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions.
The difference between the current "as found" values and the previous
test "as left" values must be consistent with the drift allowance used in
the setpoint methodology. The setpoint shall be left set consistent with
the assumptions of the current unit specific setpoint methodology.
The "as found" and "as left" values must also be recorded and reviewed
for consistency
with•ef
the assumptions
iic Rer
sxl
•st's
'w-npp ofie
e.•,
•
•
The Frequency of
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ESFAS Instrumentation
B 3.3.2
BASES
SURVEILLANCE REQUIREMENTS (continued)
the relay. This clarifies what is an acceptable TADOT of a relay. This is
acceptable because all of the other required contacts of the relay are
verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions. In some instances, the test includes actuation of the end
device (i.e., pump starts, valve cycles, etc.). The Frequency is adequate,
based on industry operating experience and is consistent with the typical
refueling cycle. The SR is modified by a Note that excludes verification of
setpoints during the TADOT for manual initiation Functions. The manual
initiation Functions have no associated setpoints.
SR 3.3.2.9
SR 3.3.2.9 is the performance of a CHANNEL CALIBRATION.
A CHANNEL CALIBRATION is performed every [18] months, or
approximately at every refueling. CHANNEL CAUBRATION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to measured parameter within the
necessary range and accuracy.
CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the unit specific setpoint methodology. The difference
between the current "as found" values and the previous test "as left"
values must be consistent with the drift allowance used in the setpoint
methodology.
The Frequency of [18] months is based on the assumption of an
[18] month calibration interval in the determination of the magnitude of
equipment drift in the setpoint methodology.
This SR is modified by a Note stating that this test should include
verification that the time constants are adjusted to the prescribed values
where applicable.
SR 3.3.2.10
This SR ensures the individual channel ESF RESPONSE TIMES are less
than or equal to the maximum values assumed in the accident analysis.
Response Time testing acceptance criteria are included in the Technicaly.
Requirements Manual, Section 15 (Ref.@. Individual component
I
response times are not modeled in the analyses. The analyses model
the overall or total elapsed time, from the point at which the parameter
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ESFAS Instrumentation
B 3.3.2

BASES
SURVEILLANCE REQUIREMENTS (continued)
exceeds the Trip Setpoint value at the sensor, to the point at which the
equipment in both trains reaches the required functional state (e.g.,
pumps at rated discharge pressure, valves in full open or closed
position).
For channels that include dynamic transfer functions (e.g., lag, lead/lag,
rate/lag, etc.), the response time test may be performed with the transfer
functions set to one with the resulting measured response time compared
to the appropriate FSAR response time. Alternately, the response time
test can be performed with the time constants set to their nominal value
provided the required response time is analytically calculated assuming
the time constants are set at their nominal values. The response time
may be measured by a series of overlapping tests such that the entire
response time is measured.
- REVIEWER'S NOTE
Applicable portions of the following Bases are applicable for plants
adopting WCAP-13632-P-A. and/or WCAP-14036-P.

6

\

Response time may be verified by actual response time tests in any
series of sequential, overlapping or total channel measurements, or by
the summation of allocated sensor, signal processing and actuation logic
response times with actual response time tests on the remainder of the
channel. Allocations for sensor response times may be obtained from:
(1) historical records based on acceptable response time tests (hydraulic,
noise, or power interrupt tests), (2) in place, onsite, or offsite (e.g.
vendor) test measurements, or (3) utilizing vendor engineering
specifications. WCAP-1 3632-P-A, Revision 2, "Elimination of Pressure
Sensor Response Time Testin Requirements, dated January 1996,
2 provioes e asis and methodology or using allocated sensor response
times in the overall verification of the channel response time for specific
sensors identified in the WCAP. Response time verification for other
sensor types must be demonstrated by test
,•CAP-1 4036-P, Revision 1, "Elimination of Periodic Protection Channel
Response Time Tests," provides the basis and methodology for using
allocated signal processing and actuation logic response times in th
overall verification of the protection system channel response time,]Te
allocations for sensor, signal conditioning, and actuation logic response
times must be verified prior to placing the component in operational
service and re-verified following maintenance that may adversely affect
response time. In general, electrical repair work does not impact
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ESFAS Instrumentation
B 3.3.2
BASES
REFERENCES (continued)

•.•

5.

10 CFR 50.49.

6.

Plant-specific setpoint methodology study.

7.

NUREG-1218, April 1988.

8.

WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990.
Technical Requirements Manual, Section 15, "Response Times."

SnsumnaiRegulatory Guide 1.105, Revision 3, "Setpoints for Safety-Related
Instrumentation."
WCAP-13632-P-A, Revision 2, "Elimination of Pressure Sensor
Response Time Testing Requirements," January 1996. ]

jWCAP-14036-P, Revision 1, "Elimination of Periodic Protection

C3Channel
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Containment Purge and Exhaust Isolation Instrumentation
3.3.6

SURVEILLANCE REQUIREMENTS (continued)
(continued)
REQUIREMENTS
SURVEILLANCE
SURVEILLANCE
SR 3.3.6.3

Perform MASTER RELAY TEST.

FREQUENCY
31 days on a
STAGGERED

TEST BASIS
)N--,EFTýKT
SR 3.3.6.9

0Perform COT..

SR 3.3.6.@
SR3...

92 days

) Perform SLAVE RELAY TEST.

[92] days

'
- NOTE
Verification of setpoint is not required.
Perform TADOT.

SR 3.3.6A?

WOG STS

[18] months

) Perform CHANNEL CALIBRATION.

3.3.6- 3

[18] months

Rev. 2, 04130101
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SURVEILLANCE

FREQUENCY
I.

[SR 3.3.6.4

NOTE
This Surveillance is only applicable to the actuation
logic of the ESFAS Instrumentation.

-Reviewers Note
The Frequency of
92 days on a
STAGGERED
TEST BASIS is
applicable to the
actuation logic
processed
through the Relay
or Solid State
Protection
System.

Perform ACTUATION LOGIC TEST.

92 days on a
STAGGERED
TEST BASIS]
i

[SR 3.3.6.5

NOTE
This Surveillance is only applicable to the master
relays of the ESFAS Instrumentation.

Perform MASTER RELAY TEST.

-Reviewer's Note
The Frequency of
92 days on a
STAGGERED
TEST BASIS is
applicable to the
master relays
processed
through the Solid
State Protection
System.

92 days on a
STAGGERED
TEST BASIS]

T ; 71--

z7,

Containment Purge and Exhaust Isolation Instrumentation
B 3.3.6

BASES
SURVEILLANCE REQUIREMENTS (continued)
coil. Upon master relay contact operation, a low voltage is injected to the
slave relay coil. This voltage is insufficient to pick up the slave relay, but
large enough to demonstrate signal path continuity. This test is
performed every 31 days on a STAGGERED TEST BASIS. The
Surveillance interval is acceptable based on instrument reliability and
operating experience.

(fndustry
G

"

,asing

QA

R3.3.6."';ý

A COT is performed every 92 days on each required channel to ensure
the entire channel will perform the intended Function. A successful test
of the required contact(s) of a channel relay may be performed by the
verification of the change of state of a single contact of the relay. This
clarifies what is an acceptable CHANNEL OPERATIONAL TEST of a
relay. This is acceptable because all of the other required contacts of the
relay are verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions. The Frequency is based on the staff recommendation for
the availability of radiation monitors according to NUREG-1 366
J (R•ef.
This test verifies the capability of the instrumentation to provide
the containment purge and exhaust system isolation. The setpoint shall
be left consistent with the current unit specific calibration procedure
tolerance.
SR 3.3.6P7
SR 3.3.6 s the performance of a SLAVE RELAY TEST. The SLAVE
RELAY TEST is the energizing of the slave relays. Contact operation is
verified in one of two ways. Actuation equipment that may be operated in
the design mitigation mode is either allowed to function or is placed in a
condition where the relay contact operation can be verified without
operation of the equipment Actuation equipment that may not be
operated in the design mitigation mode is prevented from operation by
the SLAVE RELAY TEST circuit. For this latter case, contact operation is

verified by a continuity check of the circuit containing the slave
relay. This test is performed every [92] days. The Frequency is
acceptable based on instrument reliability and industry operating
experience.
SR 3.3.6.0
SR 3.3.6. ithe performance of a TADOT. This test is a check of the
Manual Actuation Functions and is performed every [18] months. Each
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[SR 3.3.6.4

7

SR 3.3.6.4 is the performance of an ACTUATION LOGIC TEST. The train being tested is placed in the bypass
condition, thus preventing inadvertent actuation. Through the semiautomatic tester, all possible logic
combinations, with and with6ut applicable permissives, are tested for each protection function. In addition, the
master relay coil is pulse tested fbr continuity. This verifies that the logic modules are OPERABLE and there is
an intact voltage signal path to the master relay coils. This test is performed every 92 days on a STAGGERED
TEST BASIS. The Surveillance interval is justified in Reference 2.
The SR is modified by a Note stating that the Surveillance is only applicable to the actuation logic of the ESFAS
Instrumentation.]

[SR 3.3.6.5
SR 3.3.6.5 is the performance of a MASTER RELAY TEST. The MASTER RELAY TEST is the energizing of
the master relay, verifying contact operation and a low voltage continuity check of the slave relay coil. Upon
master relay contact operation, a low voltage is injected to the slave relay coil. This voltage is insufficient to
pick up the slave relay, but large enough to demonstrate signal path continuity. This test is performed every 92
days on a STAGGERED TEST BASIS. The Surveillance interval is justified in Reference 2.
The SR is modified by a Note stating that the Surveillance is only applicable to the master relays of the ESFAS
Instrumentation.]

Containment Purge and Exhaust Isolation Instrumentation
B 3.3.6

BASES
SURVEILLANCE REQUIREMENTS (continued)
Manual Actuation Function is tested up to, and including, the master relay
coils. A successful test of the required contact(s) of a channel relay may
be performed by the verification of the change of state of a single contact
of the relay. This clarifies what is an acceptable TADOT of a relay. This
is acceptable because all of the other required contacts of the relay are
verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions. In some instances, the test includes actuation of the end
device (i.e., pump starts, valve cycles, etc.).
The test also includes trip devices that provide actuation signals directly
to the SSPS, bypassing the analog process control equipment. The
SR is modified by a Note that excludes verification of setpoints during the
TADOT. The Functions tested have no setpoints associated with them.
The Frequency is based on the known reliability of the Function and the
redundancy available, and has been shown to be acceptable through
operating experience.
SR 3.3.6.CE>
A CHANNEL CALIBRATION is performed every [18] months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to a measured parameter within the
necessary range and accuracy.
The Frequency is based on operating experience and is consistent with
the typical industry refueling cycle.
REFERENCES

1.

10dCFRe100.11.

NUREG-1366, [date].
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CREFS Actuation Instrumentation
3.3.7
SURVEILLANCE REQUIREMENTS
-NOTE
Refer to Table 3.3.7-1 to determine which SRs
apply for each CREFS Actuation Function.
SURVEILLANCE
SR 3.3.7.1

Perform CHANNEL CHECK

SR 3.3.7.2

Perform COT.

SR 3.3.7.3

Perform ACTUATION LOGIC TEST.

SR 3.3.7.4

12 hours
92 days

Perform MASTER RELAY TEST.

INse.e-r 3

SR 3.3.7e•)'

FREQUENCY

Perform SLAVE RELAY TEST.

31 days on a
STAGGERED
TEST BASIS
31 days on a
STAGGERED
TEST BASIS
[92] days

Verification of setpointSisNOTEI
not required.
Perform TADOT.
SR 3.3.7.D&) Perform CHANNEL CALIBRATION.

[18] months
[18] months

[18] months

WOG STS
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SURVEILLANCE

FREQUENCY
I

[SR 3.3.7.5

[SR 3.3.7.6

NOTE
This Surveillance is only applicable to the actuation
logic of the ESFAS Instrumentation.

-Reviewers Note
The Frequency of
92 days on a
STAGGERED
TEST BASIS is
applicable to the
actuation logic
processed
through the Relay
or Solid State
Protection
System.

Perform ACTUATION LOGIC TEST.

92 days on a
STAGGERED
TEST BASIS]

NOTE
This Surveillance is only applicable to the master
relays of the ESFAS Instrumentation.

Perform MASTER RELAY TEST.

-Reviewers Note
The Frequency of
92 days on a
STAGGERED
TEST BASIS is
applicable to the
master relays
processed
through the Solid
State Protection
System.

92 days on a
STAGGERED
TEST BASIS]
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CREFS Actuation Instrumentation
B 3.3.7
BASES
SURVEILLANCE REQUIREMENTS (continued)
Agreement criteria are determined by the unit
staff, based on a
combination of the channel instrument uncertainties,
and readability. If a channel is outside the criteria, including indication
that the sensor or the signal processing equipment it may be an indication
has drifted outside its
limit.
The Frequency is based on operating experience
channel failure is rare. The CHANNEL CHECK that demonstrates
supplements less formal,
but more frequent, checks of channels during
normal operational use of
the displays associated with the LCO required
channels.
SR 3.3.7.2
A COT is performed once every 92 days on
each required channel to
ensure the entire channel will perform the intended
function. This test
verifies the capability of the instrumentation
to provide the CREFS
actuation. A successful test of the required
contact(s) of a channel relay
may be performed by the verification of the change
of state of a single
contact of the relay. This clarifies what is an
acceptable
CHANNEL
OPERATIONAL TEST of a relay. This is acceptable
because
all of the
other required contacts of the relay are verified
by
Specifications and non-Technical Specifications other Technical
tests at least once per
refueling interval with applicable extensions.
The
setpoints shall be left
consistent with the unit specific calibration procedure
tolerance. The
Frequency is based on the known reliability
of the monitoring equipment
and has been shown to be acceptable through
operating experience.
SR 3.3.7.3
SR 3.3.7.3 is the performance of an ACTUATION
train being tested is placed in the bypass condition,LOGIC TEST. The
inadvertent actuation. Through the semiautomatic thus preventing
tester, all possible
logic combinations, with and without applicable
permissives,
are tested
for each protection function. In addition, the
master
relay
coil
is pulse
tested for continuity. This verifies that the logic
modules are OPERABLE
and there is an intact voltage signal path to
the master relay coils. This
test
is performed
Frequency
is'jble eve, 31 days on a STGERD
.1-.~• TEST BASIS. The

SR 3.3.7.4

•pC•_.

vri\C.k)•

,n
te

_A1i

"&

SR 3.3.7.4 is the performance of a MASTER
MASTER RELAY TEST is the energizing of RELAY TEST. The
the master relay, verifying
WOG STS

B 3.3.7 - 6

Rev. 2, 04/30/01

13-11-3

7S 7-,-- at
CREFS Actuation Instrumentation
B 3.3.7
BASES
SURVEILLANCE REQUIREMENTS (continued)

)o,~perating

contact operation and a low voltage continuity check of the slave relay
coil. Upon master relay contact operation, a low voltage is injected to the
slave relay coil. This voltage is insufficient to pick up the slave relay, but
large enough to demonstrate signal path continuity. This test is
performed every 31 days on a STAGGERED TEST BASIS. The
Frequency is acceptable based on instrument reliability and industry
expenence.
7
aSR 3.3.7.
SR 3.3.7.0is the performance of a SLAVE RELAY TEST. The SLAVE
RELAY TEST is the energizing of the slave relays. Contact operation is
verified in one of two ways. Actuation equipment that may be operated in
the design mitigation MODE is either allowed to function or is placed in a
condition where the relay contact operation can be verified without
operation of the equipment. Actuation equipment that may not be
operated in the design mitigation MODE is prevented from operation by
the SLAVE RELAY TEST circuit. For this latter case, contact operation is
verified by a continuity check of the circuit containing the slave relay.
This test is performed every [92] days. The Frequency is acceptable
based on instrument reliability and industry operating experience.
SR 3.3.7@
SR 33.7. ,s the performance of a TADOT. This test is a check of the
Manual Actuation Functions and is performed every [181 months. Each
Manual Actuation Function is tested up to, and including, the master relay
coils. A successful test of the required contact(s) of a channel relay may
be performed by the verification of the change of state of a single contact
of the relay. This clarifies what is an acceptable TADOT of a relay. This
is acceptable because all of the other required contacts of the relay are
verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions. In some instances, the test includes actuation of the end
device (i.e., pump starts, valve cycles, etc.).
The test also includes trip devices that provide actuation signals directly
to the Solid State Protection System, bypassing the analog process
control equipment. The Frequency is based on the known reliability of
the Function and the redundancy available, and has been shown to be
acceptable through operating experience. The SR is modified by a Note
that excludes verification of setpoints during the TADOT. The Functions
tested have no setpoints associated with them.
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[SR 3.3.7.5

/

SR 3.3.7.5 is the performance of an ACTUATION LOGIC TEST. The
train being tested is placed in the bypass
condition, thus preventing inadvertent actuation. Through the
semiautomatic tester, all possible logic
combiratWns, with ard wfthot tipplicabeperrAizssvesq aro tested for
each protection function. In addition, the
master relay coil is pulse tested for continuity. This verifies that the
logic modules are OPERABLE and there is
an intact voltage signal path to the master relay coils. This test is performed
every 92 days on a STAGGERED
TEST BASIS. The Surveillance interval is justified in Reference 1.
The SR is modified by a Note stating that the Surveillance is only applicable
to the actuation logic of the ESFAS
Instrumentation.]

[SR 3.3.7.6
SR 3.3.7.6 is the performance of a MASTER RELAY TEST. The
MASTER
the master relay, verifying contact operation and a low voltage continuity RELAY TEST is the energizing of
check of the slave relay coil. Upon
master relay contact operation, a low voltage is injected to the slave
relay coil. This voltage is insufficient to
pick up the slave relay, but large enough to demonstrate signal path
continuity. This test is performed every 92
days on a STAGGERED TEST BASIS. The Surveillance interval is
justified in Reference 1.
The SR is modified by a Note stating that the Surveillance is only applicable
to the master relays of the ESFAS
Instrumentation.]

CREFS Actuation Instrumentation
B 3.3.7
BASES
SURVEILLANCE REQUIREMENTS (continued)

A CHANNEL CALIBRATION is performed every [18] months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to a measured parameter within the
necessary range and accuracy.
The Frequency is based on operating experience and is consistent with
the typical industry refueling cycle.
REFERENCES
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BDPS
3.3.9
ACTIONS (continued)
CONDITION

REQUIRED ACTION
B.2.2.1 Close unborated water
source isolation valves.

COMPLETION
1 hour

TIME

AND
B.2.2.2 Perform SR 3.1.1.1.

1 hour
AND
Once per 12 hours
thereafter

I

I
SURVEILLANCE REQUIREMENTS
SURVEILLANCE
SR 3.3.9.1

FREQUENCY

Perform CHANNEL CHECK.

12 hours
I

SR 3.3.9.2

Perform COT.
I

SR 3.3.9.3
- NOTE
Neutron detectors are excluded from CHANNEL
CAUBRATION.

[18] months

Perform CHANNEL CALIBRATION.

I __________________________________
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BDPS
B 3.3.9

BASES
SURVEILLANCE REQUIREMENTS (continued)
is normally a comparison of the parameter indicated on one channel to a
similar parameter on other channels. Itis based on the assumption that
instrument channels monitoring the same parameter should read
approximately the same value. Significant deviations between the two
instrument channels could be an indication of excessive instrument drift
in one of the channels or of something even more serious. A CHANNEL
CHECK will detect gross channel failure: thus, it is key to verifying that
the instrumentation continues to operate properly between each
CHANNEL CALIBRATION.
Agreement criteria are determined by the unit staff based on a
combination of the channel instrument uncertainties, including indication
and readability. If a channel is outside the criteria, it may be an indication
that the senor or the signal processing equipment has drifted outside its
limit.
The Frequency is based on operating experience that demonstrates
channel failure is rare. The CHANNEL CHECK supplements less formal,
but more frequent, checks of channels during normal operational use of
the displays associated with the LCO required channels.
SR 3.3.9.2
SR 3.3.9.2 requires the performance of a COT every [92] days, to ensure
that each train of the BDPS and associated trip setpoint are fully
operational. A successful test of the required contact(s) of a channel
relay may be performed by the verification of the change of state of a
single contact of the relay. This clarifies what is an acceptable
CHANNEL OPERATIONAL.TEST of a relay. This is acceptable because
all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions. This test shall
include verification that the boron dilution alarm setpoint is equal to or
less than an increase of twice the count rate within a 10 minute period.
The Frequency of [92] days is consistent with the requirements for source
2).
range channels in WCAP-Ref.
SR 3.3.9.3
SR 3.3.9.3 is the performance of a CHANNEL CALIBRATION every
[18] months. CHANNEL CALIBRATION is a complete check of the
instrument loop, including the sensor except the neutron detector of the
SRM circuit. The test verifies that the channel responds to a measured
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BDPS
B 3.3.9
BASES
SURVEILLANCE REQUIREMENTS (continued)
parameter within the necessary range and accuracy. For the BDPS, the
CHANNEL CALIBRATION shall include verification that on a simulated or
actual boron dilution flux doubling signal the centrifugal charging pump
suction valves from the RWST open, and the normal CVCS volume
control tank discharge valves close in the required closure time of
-; 20 seconds.
The Frequency is based on operating experience and consistency with
the typical industry refueling cycle.
REFERENCES

1.

2. J

WOG STS

FSAR, Chapter [15].
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APPENDIX C
FAULT TREE DIAGRAMS
The information provided in this Appendix is proprietary to Westinghouse Electric Company LLC. The
coding associated with this information is "+a,c"; therefore, it has not been included.
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Attachment I
Responses to NRC Request for Additional Information (RAI) on WCAP-15376-P
"Risk-Informed Assessment of the RTS and ESFAS Surveillance Test Intervals and
Reactor Trip Breaker Test and Completion Times"
NRC RAI 4:
The AOT risk analysis for RTBs does not follow guidelines ofNUREG/CR-6141 relative to common
cause failure analysis. According to the guidelines, if the limiting condition for operation (LCO) is
entered for corrective maintenance (CM), the redundant hardware should be assigned a 13-factor, which is
the conditional failure probability given one item has already failed. The AOT risk of CM, if provided,
can provide the upper bound for the AOT risk associated with the LCO configuration. Please explain
why the common cause failure analysis guidelines of NUREG/CR-6141 were not used for the AOT risk
analysis for RTBs in WCAP-15376. Also, please describe what steps would be taken to provide
assurance against common cause hardware failures.
Response to NRC RAI 4:
The following discussion provides the AOT (Completion Time) risk, in terms of core damage
frequency (CDF), with one RTB out of service for corrective maintenance or repair activities. It
also provides a revised value for one RTB out of service for routine or scheduled maintenance.
The corresponding large early release frequencies are provided in the response to RAI 11
provided below.
With one RTB out of service for a maintenance activity, its corresponding bypass breaker (BYB)
is placed in service. When operating in this configuration, the Operable RTB and the in service
BYB provide reactor trip protection, with both controlled by the logic cabinet associated with the
Operable RTB. For example, if RTB-A is out of service, then RTB-B and BYB-A are in service
and lined up with logic cabinet B.
Maintenance on a RTB can be done in one of two configurations, that is, the logic cabinet
associated with the RTB in maintenance can be in service or out of service. In the first
configuration, the logic cabinet remains in service, and is available to provide ESF actuation
signals. In this configuration both logic cabinets are available to provide ESF actuation signals.
In the second configuration, the-logic cabinet is out of service, and only one logic cabinet is
available to provide ESF actuation signals. The second approach to RTB maintenance is the
more limiting configuration, and will provide the higher conditional CDF values of the two
approaches. The following incremental conditional core damage probability (ICCDP) assessment
is based on maintenance activities following the second approach. The conditional CDF values
and incremental conditional core damage probability (ICCDP) values presented in Section 8.43.2
of WCAP-15376 are based on the first maintenance configuration approach.
An evaluation was performed to determine the ICCDP for preventive maintenance (PM) and
corrective maintenance (CM) activities following the second maintenance configuration approach
described above (RTB and associated logic cabinet unavailable). For preventative maintenance
activities, the redundant hardware (RTB) is assigned the random failure probability. For
corrective maintenance activities, the redundant hardware (RTB) is assigned the common cause
failure probability (@-factor). The 13-factor for the RTB is 0.043 (WCAP-15376, Section 8.3.1).
RTB in preventive maintenance:
*
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Conditional CDF = IA5E-04fyr

*

ICCDP = 3.20E-07 (based on a time of 30 hours,
Completion Time of 24 hours, plus 6 hours
to enter Mode 3 if the RTB is not returned to
Operable status)

RTB in corrective maintenance:

"• Conditional CDF = 1.46E-04/yr
" ICCDP = 3.22E-07 (based on a time of 30 hours,

Completion Time of 24 hours, plus 6 hours
to enter Mode 3 if the RTB is not returned to
Operable status)

Both values meet the ICCDP guideline in Regulatory
Guide 1.177 of 5E-07. Since the ICCDP
meets the guideline for a 30 hour Completion
Time to enter Mode 3, it will also meet the
guideline for a 4 hour bypass time for testing.
Note that the conditional CDF values for the
preventive and corrective maintenance activities
are
nearly the same. This is related to the RPS
design and configuration when one RTB is
out of
service. In this configuration, one logic cabinet
is available to provide reactor trip signals to
the
associated RTB and the BYB. Therefore, failure
of
the
reactor
trip
signal
is
dominated
by
failures in the logic cabinet, as opposed to failures
of two breakers (RTB and BYB). Even in the
situation when the f3-factor is used for the RTB
failure probability, logic cabinet failures still
dominate the failure of the signal, therefore,
the conditional CDF values are similar in magnitude.
Plants will continue with their current practices
to provide assurance against common cause
hardware failures. The results of this evaluation
for extending the RTB Completion Time
demonstrate that current maintenance practices
are acceptable. As shown above, RTB common
cause failures, when one RTB is in corrective
maintenance, do not dominate reactor trip signal
failures.
NRC RAI 11:
Regarding Section 8.4.3.4 and the discussion
of ICLERP, WCAP-15376 states: "Because
the success of
[sic] failure of the containment systems is independent
of the reactor trip breakers, the LERF will increase
only in directproportion(emphasis added)
to the increased frequency of core damage sequences
involving reactor trip breaker failures." Is the
document implying that if (for example) the
core damage
frequency increases by 10 percent, the LERF
will always increase by the same amount, 10
percent
(in
consideration here of thereactor trip breaker
failures)?
Response to NRC RAI 11:
Section 8.4.3.4 provides the justification for
not providing specific values for ICLERP.
It was noted
in this section that if the ICCDP values met
the 5E-07 criterion in Regulatory Guide 1.177,
then the
ICLERP values would also meet the 5E-08
criterion in Regulatory Guide 1.177. Instead
of
addressing the question qualitatively, an analysis
was completed to determine the ICLERP.
An evaluation was performed to determine
the ICLERP for preventive maintenance (PM)
and
corrective maintenance (CM) activities following
the maintenance configuration with an RTB
and its
associated logic cabinet out of service. This
maintenance configuration is discussed in the
response
to RAI 4 above: As was done for the ICCDP
evaluation, also discussed in the response to
RAI 4
above, for preventative maintenance activities
the redundant hardware (RTB) is assigned the
random
failure probability, and for corrective maintenance
activities the redundant hardware (RTB) is
assigned the common cause failure probability
(J3-factor). The 13-factor for the RTB is 0.043
(WCAP
15376, Section 8.3. 1).
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RTB in preventive maintenance:

* Conditional LERF = 9.53E-06/yr
" ICCDP =2-41E-08 (based on a time of 30 hours, Completion
Time of 24 hours, plus 6 hours to
enter Mode 3 if the RTB is not returned to Operable status)
RkTB in corrective maintenance:
.

- .CbnditionailCDF
= 9 .57-06/yr
ICCDP = 2.42E-08 (based on a time of 30 hours, Completion Time
of 24 hours, plus 6 hours to
enter Mode 3 if the RTE is not returned to Operable status)

Both values meet the ICLERP guideline in Regulatory Guide 1.177
of 5E-08. Since the ICLERP
meets the guideline for a 30 hour Completion Time to enter Mode
3, it will also meet the guideline
for a 4 hour bypass time for testing.
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Attachment I to this letter transmits the responses to the Request for Additional Information
(RAI) contained in Reference 1, except for RAI numbers 4 and 11. The responses to RAI
numbers 4 and 11 requires additional analysis and will be transmitted to the NRC by
November 19,2001.
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Attachment I

Responses to NRC Request for Additional Information (RAI) on WCAP-15376-P
"Risk-Informed Assessment of the RTS and ESFAS Surveillance Test Intervals and
Reactor Trip Breaker Test and Completion Times"
NRC RAI 1, Part 1:
The Westinghouse Owners Group (WOG) is requesting extension of completion time (CT) for reactor trip
breakers (RTBs) from 1 hour to 24 hours. The WOG is also requesting extension of the bypass timefor RTfls

from 2 hours to 4 hours. Please address the following questions:

-

9 - From an operational point of view, please explain how bypass time is related to the CT. Can a RTB le in'
an inoperable state and at the same time not be in a bypassed state? If so, for how long?
Response to NRC RAI 1, Part 1:
The bypass time is the amount of time that an RIB can be bypassed for surveillance testing (currently up,,
to 2 hours, 4 hours is being requested), prior to starting the Completion Time clock (currently I hour, 24
hours is being requested). An RTB can be bypassed (inoperable), for a maximum time of 3 hours
currently (2 hours for testing, plus a 1 hour Completion Tune), and for a maximum time of 28 hours (4
hours for testing, plus a 24 hour Completion Time) being proposed by.WCAP-15376. During the time that
an RTB is bypassed for testing or corrective maintenance, the RTB is inoperable.

NRC RAI 1, Part 2:
0 The fourth sentence in the third paragraph of Section 3 reads, "This can result in the shorter RTB CT and
bypass time limiting logic cabinet activities if tested concurrently." What would be a representative
alignment when a logic cabinet and a RTB are tested concurrently?
Response to NRC RAI 1, Part 2:
The amount of time that an RTB can be bypassed for testing is currently limited to 2 hours, and the current
Completion Time is 1 hour. This bypass time of 2 hours limits the amount of time than an RTB can be
bypassed for testing. The amount of time that a logic cabinet can be bypassed for testing is limited to 4
hours, and the Completion Time is 24 hours (WCAP-14333). Ifduring the testing of an RTB, it is
determined that the RTB is inoperable, the current RTB Completion Time of I hour does not provide
sufficient time to allow the logic cabinet to be tested (1 hour Completion Time for an RTB, versus 24
hours for a logic cabinet), nor does it allow an RTB to be bypassed for greater than 2 hours, if tested
concurrently. The requested changes to the RTB bypass time of 4 hours, and the Completion Time of 24
hours will make them consistent with the currently approved bypass time of 4 hours and Completion Time
of 24 hours for the logic cabinet. Bypassing an RTB or logic train for testing or corrective maintenance
will result in inoperability of that train.
The following is a discussion of a typical alignment that would be used for concurrent, sequential testing
of the A (or B) Train of RTS and ESFAS logic, and RTB and Reactor Trip Bypass Breakers (RTBB). The
Train A (or B) RTBB is racked into the Test Position and a shunt trip test is performed on the RTBB
locally to verify that the RTBB will open upon receipt of a reactor trip signal. The Train A (or B) RTBB
would be then racked in to the connect position and closed. The actuation logic would then be tested,
followed by the SSPS Master Relays and output relays. The Train A (or B) RTB would then be tested to
verify Operability of the undervoltage trip attachment and then the automatic shut trip mechanism. The
Train A (or B) RTB would then be reset and theTrain A (or B) RTBB would be tripped and racked out.
NRC RAI 1, Part 3:
* The same paragraph addresses the inconsistency in the current technical specification (TS) related to CT
and bypass time of RTBs and logic cabinets. It appears that this inconsistency was introduced as the result
of changes requested under WCAP-10271 and WCAP-14333. Please confirm this and confirm that all
such inconsistencies will have been removed after the proposed TS changes go into effeci.
01og058.doc
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Response to NRC RAI 1, Part 3:
As discussed above in the response to NRC RAI 1, Part 2, the requested changes to the RTB bypass time
of 4 hours and the Completion Time of 24 hours will make them consistent with the currently approved
bypass time of 4 hours, and Completion Time of 24 hours for the logic cabinet. Bypassing an RTB or
logic train for testing or corrective maintenance will result in inoperability of that train. The time that a
logic cabinet can be bypassed was extended from 1.5 hours to 4 hours in WCAP- 10271, and the
Completion Time was extended from 6 hours to 24 hours in WCAP-14333. The RTB bypass time and
"CompletionTime were not changed in either WCAP-10271 or WCAP-14333. .To acknowledge this
inconsistency in the bypass test times of 2 hours for the RTB and 4 hours for the logic cabinet, a Note was
added to Condition R of Tech Spec 3.3.1 ofNUREG-1431, Rev. 1 (Condition o ofNUREG-I-431, Rev. 2)
to state that the RTB train may be bypassed for up to 4 hours for concurrent testing of the RTB and logic
cabinet, since bypassing an RTB for testing would be limited to 2 hours by the Note in Condition R of
NUREG-143 I, Rev. 1 (Condition 0 ofNUREG-1431, Rev. 2) if an RTB and logic cabinet were tested
concurrently. Following approval of the change to extend the RTB bypass time to 4 hours, this Note will
no longer be needed. The inconsistencies between the RTB and logic bypass times and Completion Times
will be eliminated following approval of these changes. No other similar inconsistencies exist in Tech
Spec 3.3.1 of NUREG-1431.

NRC RAI 2:
Please explain why WCAP-15376 proposes deletion of note 2 under "required action" for Condition R of TS
33.1. Also, WCAP-14333 requested approval to insert an additional note to TS 3.3.1, Condition R.
Specifically, the note read, "One RTB train may be bypassed for up to [4] hours for concurrent surveillance
testing of the RTB and automatic trip logic, provided the other train is OPERABLE." This note has been
approved by NRC. However, it is not reflected in WCAP-15376. Please explain why.
Response to NRC RAI 2:
Note 2 in Condition R of Tech Spec 3.3.1, NUREG-143 1, Rev. 1 (Condition 0 of NUREG-1431, Rev. 2)
allows an RTB to be bypassed for up to 2 hours for performing maintenance on the undervoltage or shunt
trip mechanisms. This Note was needed since the Completion Time for Condition R.l in NUREG-143 1,
Rev. 1 (Condition 0.1 ofNUREG-143 1, Rev. 2) is 1 hour. Following approval of the extension of the
RTB Completion Time from 1 hour to 24 hours, this Note will no longer be needed, since an RTB will be
able to be bypassed for up to 24 hours for corrective maintenance. See the response to NRC RAI 1, Part 3,
above, with regard to the Note added by WCAP-14333 for concurrent surveillance testing of the RTB and
automatic trip logic.
NRC RAI 3, Part 1:
Clarifications are needed regarding the relationship between the proposed changes, the baselines against which
the proposed changes are to be measured, and previous changes to the baselines. Please address the following:
*

Describe how the cumulative risks have been defimed, tracked, and documented. Reference 3.32 of
Regulatory Guide 1.174, "An Approach for Using Probabilistic Risk Assessment in Risk-Informed
Decisions on Plant-Specific Changes to the Licensing Basis." Are additional relaxations (surveillance test
interval [STI] and allowed outage time [AOT/CTJ proposed for the reactor trip system and engineered
safety features actuation system (RTS/ESFAS) that may increase risk cumulatively with the proposed
relaxations (e.g., slave relays, sensors, response time testing)?
Response to NRC RAI 3, Part 1:
Regulatory Guide 1.174, Section 3.3.2 gives the following as relevant information related to cumulative
risks.
I.

The calculated change in risk for each application (CDF and LERF) and the plant elements (e.g.,
SSCs, procedures) affected by each change.
WCAP-10271 and Supplements I and 2 provides the justification for the initial change to the Channel
Operational Test (COT) STI and AOTs for the RTS and ESFAS. WCAP-14333 provides the
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justification for additionalextensions to the AOTs for the RTS and ESFAS. WCAP-1 5376 now
provides the justification for extensions to the STIs for the RTS and ESFAS, and for the reactor trip
breaker (RTB) AOT. The specific changes considered in each of these WCAPs are provided on
Tables 1.1, 1.2,4.1, and 42 of WCAP-15376. These three studies have used a risk approach to justify
the changes. The cumulative impact on risk of these changes is provided in WCAP-1 5376 on Table
8.33.
The following additional changes have also been justified for the RTS/ESFAS.
-

WCAP-13877 ("Reliability Assessment of Westinghouse Type AR Relays Used as SSPS Slave
Relays") used a failure modes and effects analysis, an aging assessment, and data analysis to
demonstrate that the slave relay failure probability is not impacted by its STI. Since the relay
failure probability is independent of its STI, there is no impact on risk.

-

WCAP-13878 ("Reliability Assessment of Potter & Brumfield MDR Series Relays") used a
failure modes and effects analysis, an aging assessment, and data analysis to demonstrate that the
slave relay failure probability is not impacted by its STr. Since thi relay failure probability is
independent of its STI, there is no impact on risk.

-

WCAP-13632 ("Elimination of Pressure Sensor Response Time Testing Requirements") used a
failure modes and effects analysis to show that component failures that can cause response time
degradation will be detected by sensor calibration tests. Therefore, this change does not impact
the reliability of the components, or the time between detecting unacceptable response time
testing, so there is no impact on risk.

-

WCAP-14036 ("Elimination of Periodic Protection Channel Response Time Tests") used a failure
modes and effects analysis, and the results of tefts on the electronic signal processing with
degraded components of the reactor protection circuitry to justify relaxation of periodic response
time testing. Bounding circuit response times were used in an assessment to show acceptable
results. In addition, response time degradation will be detected by other tests, such as, calibration
tests and other Tech Spec surveillance testing requirements. WCAP-15376 only proposes to
increase the interval between the COTs, and not to change the test itself. Therefore, the COT will
still be able to detect failures that impact the response time. An unacceptable component
degradation that is identified by the COT is considered a failure in the WCAP-15376 analysis, and
would also be considered a failure with regard to response time. Acceptable tests with respect to
the COT are also acceptable from the perspective of response time. Failures of the COT, which
result in an unacceptable response time, are included in the RTS and ESFAS unavailability
analyses as component failures. Therefore, the impact of changing the COT intervals on response
time and the proper functioning of the channel is reflected in the analysis.

No other WOG programs are currently in progress that will impact the reliability or availability of the
RTS/ESF actuation signals for the W solid state protection system or the relay protection system.
The Westinghouse Standard Technical Specifications affected by these changes have been previously
provided to the NRC with the WCAP submittals.
II. Qualitative arguments that were used to justify the change (if any) and the plant elements affected by
these arguments.
Not applicable to WCAP-10271 and Supplements I and 2, WCAP-14333, or WCAP-15376 since the
justification used for these changes are quantitative. The justifications used in the other WCAPs
(WCAP-13877, WCAP-13878, WCAP-13632, and WCAP-14036) are discussed above.
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III. Compensatory measures or other commitments used to help justify the change
(if any) and the plant
elements affected.
WCAP-1 0271 and Supplements I and 2: No compensatory measures are required.
WCAP-I 4333: No compensatory measures are required.
WCAP-13877: No compensatory measures are required.
WCAP-13 878: No compensatory measures are required.
WCAP-13632: No compensatory measures are required.
WCAP-14036: No compensatory measures are required.
IV. Summarized results from the monitoring programs (where applicable) anid a discussion
of how these
results have been factored into the PRA or into the current application.
WCAP-1 0271 and Supplements I and 2: There are no specific monitoring programs
required.
WCAP-14333: There are no specific monitoring programs required.
WCAP-13877: Establish a program to evaluate the adequacy of the proposed test interval
if two or
more AR relays fail in a 12 month period.
WCAP-13878: Establish a program to evaluate the adequacy of the proposed test interval
if two or
more MDR relays fail in a 12 month period.
WCAP-13632: There are no specific monitoring programs required.
WCAP-14036: There are no specific monitoring programs required.
I OCFR50.65, the Maintenance Rule, will be used where applicable to monitor the component
performance via the performance criteria requirement. Plants that include these components
in their
PRA model and collect plant specific reliability data on these components will enable
utilities to
establish a degree of performance monitoring. That is, during PRA model updates,
component failure
probabilities that change significantly can be identified.

NRC RAI 3, Part 2:
* Item 6 .ofWCAP-15376, Section 5.0 states: "The analysis results should be referenced
back to pre-TOP
(TS Optimization Program) and TOP (WCAP-10271) AOT and STI conditions." The
second paragraph of
Section 8.3.1 defines the base case as the model developed for WCAP-14333. As stated
in the first
paragraph of Section 8.3.3 of WCAP-15376, the base case model chosen for comparative
risk studies was
not the original WCAP-14333 model but a variation of the WCAP-14333 model in which
Westinghouse
modeled the components in logic cabinets at the card level instead of at the component
level. Please
clarify and justify the choice of the base model and comment on the appropriateness
of the conclusions
drawn from comparative risk studies in view of the use of a modified base case.
Response to NRC RAI 3, Part 2:
Fault Tree Models
The fault tree models used to evaluate the signal unavailabilities are based on the models
used in the
WCAP-14333 evaluation. This means that the same fault trees that formed the basis
for the signal
unavailability analysis in the WCAP-15376 study, as those used in WCAP-14333.
The assumptions in
Sections 8.3.2 which define the fault tree structure are identical in the two studies. The
only changes to
these trees are discussed in Section 8.3.3 of WCAP-15376. These are:
-

Multiple master relay failure modes modeled as separate basic events have been combined
into one
basic event.
Logic cabinet components were moved from component level modeling, to card level
modeling. That
is, instead of modeling the logic cabinets at the component level, this study models
at the card level.
In the previous studies, the fault trees were split into several parts and quantified separately.
In the
WCAP-15376 study, one single fault tree is used for each signal that is evaluated.

The first two changes were made since industry specific data was available for this
study at the master
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relay level and card level. Using industry specific data provides a more realistic assessment of the signal
unavailability. These two changes represent improvements to the fault tree models. The third change was
made to simplify the quantification process. In addition to these changes to the fault trees, the component
failure probability data and several common cause failure parameters were updated using the most recenitly
available data. The component failure probabilities are provided in Section 8.2, and the common cause
factors are provided in Section 83.1 ofWCAP-15376. Therefore, the base fault tree models used in this
study are the fault trees modified as noted above, and the data that was updated to include the most recent
data available.
The signal unavailabilities for the currently approved STIs and AOTs (listed in Tables 1.1 and 1.2 of
WCAP-15376 under the WCAP-14333 heading) were re-evaluated using the modified fault trees. This is
referred to as the Base Case. The results for all the other cases presented on Tables 8.9 through 8.23 of
WCAP-15376 are based on these same fault trees and data.
It was acknowledged in WCAP-15376 that these fault tree and data changes will impact the signal
unavailability values calculated for the same STI and AOT parameters between the WCAP-14333 and
WCAP-15376 analyses, but these changes also provide more representative values. That is, the signal
unavailability values calculated for the same set of STIs and AOTs using the WCAP-14333 and WCAP
15376 fault tree models will not be the same. This is discussed in Section 83.5 of WCAP-15376. Table
8.25 provides a comparison of signal unavailabilities from three different studies; the current study
(WCAP-15376), WCAP-14333, and NUREG/CR-5500. This comparison demonstrates that the signal
unavailabilities improve (values reduce) as the modeling and data (industry specific data) improve. Note
that the unavailability values for the RT signals improve significantly from WCAP-14333 to WCAP
15376. This is primarily due to replacing conservative generic data, with industry specific data forreactor
trip breaker random failures and common cause failures. Although these unavailability values are
significantly lower than the WCAP-1 4333 values, they are similar to those provided in NUREG/CR-5500.
The current study is considered a better assessment of the signal unavailability.
Therefore, the base fault tree models used in the WCAP-15376 study represent an improved assessment of
signal unavailability over previous studies.
PRA (Risk) Model
The Vogtle PRA model used in the WCAP-14333 study was also used in the WCAP-15376 study. No
changes were made to the model for the current analysis.
Appropriateness of Approach
Due to the fault tree model changes made between WCAP-14333 and WCAP-15376, it could be argued
that to have a valid assessment of the risk change from the pre-TOP or TOP STI and AOT parameters to
the parameters proposed in WCAP-15376, the signal unavailabilities for the pre-TOP and TOP parameters
should be re-calculated using the modified fault trees and updated data. But, this is not necessary in this
case, due to the changes being considered in each WCAP.
From pre-TOP to TOP (WCAP-l 0271 and Supplements I and 2) AOT changes, bypass time changes, and
STI changes (analog channels only) were considered. From TOP to WCAP-14333 only AOT and bypass
time changes were considered.
'When considering only AOT or bypass time changes, the exact modeling of the components is not critical
since their reliability is not impacted by the AOT or bypass time change. The component reliability
remains the same in the "before" and "after" cases. What is important, is the impact of the AOT and
bypass time changes on component unavailability (not component reliability or failure probability) due to
testing and maintenance activities. Therefore, it is acceptable to use the two different fault tree models
used in these studies, and to sum their impacts on risk to determine the cumulative impact.
In the case where an STI change was considered, this approach may not be necessarily accurate, due to the
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modeling and component reliability data differences, and their impact on the signal unavailabilities. For
the situation of concern here, only STE changes for the analog channels in the TOP (WCAP-10271 and
Supplements I and 2) analysis are involved. But these studies have shown that analog channels generally
do not contribute significantly to signal unavailability, when considering diversity and backup operator
actions, so the impact of this approach is small.
NRC RAI 3, Part 3:

The cumulative core damage frequency (CDF) changes relative to two regimes are compared in Section
8.4.4. Is th'e comparison realistic in light of the fact the both the logic models and data have been changed
since the approval of WCAP-1 0271?

Response to NRC RAI 3, Part 3:.
As discussed above, this is a valid approach, considering the STI and AOT changes being considered
and

the modeling differences between the two regimes.

NRC RAI 3, Pairt 4:
0 The comparison provided in Table 8.33 does not match the information in the WCAP-14333
safety
evaluation report (SER). Please explain the reason for this difference.
Response to NRC RAI 3, Part 4:
The core damage frequency (CDF) values reported in the SER are from Table 8.4 of WCAP-14333.
The
NRC provides the CDF values for 2/4 and 2/3 logic for the case that does not credit a 0.5 trips/year
reduction in transient initiating event frequency. These cases are labeled "TOP" and "Proposed"
on Table

8.4. The sensitivity cases shown on Table 8.4 of WCAP-14333 credit this reduction in transient initiating

event frequency. The values provided in Table 833 of WCAP-15376 for "CDF Impact: Pre-TOP
to
WCAP-14333" are also from Table 8.4 of WCAP-14333. The values provided are changes in CDF
for 2/4
and 2/3 logic for the sensitivity cases (crediting a 0.5 trips/year reduction in transient initiating event
frequency). These are calculated as follows:
2/4 logic: -23E-07/yr = 5.683E-05/yr- 5.706E-05/yr
2/3 logic: 2.4E-07/yr = 5.74 1E-05/yr- 5.717E-05/yr
The values for "CDF: WCAP-14333 to Current Request" are for Case 7 from Table 8.29 of WCAP-15376.
The values for "CDF Impact: Pre-TOP to Current Request" is the summation of the values "CDF
Impact:

Pre-TOP to WCAP- 14333" and "CDF Impact: WCAP- 14333 to Current Request".

NRC RAI 4:
The AOT risk analysis for RTBs does not follow guidelines ofNUREG/CR-6141 relative to common cause
failure analysis. According to the guidelines, if the limiting condition for operation (LCO) is entered for
corrective maintenance (CM), the redundant hardware should be assigned a 13-factor, which is the conditional
failýre probability given one item has already failed. The AOT risk of CM, if provided, can provide the upper
bound for the AOT risk associated with the LCO configuration. Please explain why the common cause failure
analysis guidelines of NUREG/CR-6141 were not used for the AOT risk analysis for RTBs in WCAP-15376.

Also, please describe what steps would be taken to provide assurance against common cause hardware
failures.
Response to NRC RAI 4:
The response to this NRC RAI will be provided by November 19,2001.

NRC RAI 5:

Please clarify how and when operator actions are credited in the signal unavailability analyses. Some
operator
actions appear to be credited in the fault trees and others in the accident sequences. Please explain
how
assurance is provided that operator credit is not "double-counted" in the analysis. Also, please address
the
following:
01ogO5S.doc

*

It appears that some of the human error probabilities (LIEPs) provided in Table 828 of the analysis
(WCAP-15376, page 8-52) do not correlate with the HEPs listed in Table 333.2 of the Vogtle
probabilistic risk analysis (PRA). Please explain how the events OSIJ, OS12, OMG, and OCR of the
Vogtle PRA model correspond to events listed in Table 828 of WCAP-15376.

* Please explain how the split fractions for top events eigineered safety features (ESF) and reactor trip .(RT)
of the Vogtle PRA (Table 3.35-1, pages 3-14 1'and 3-153) are impacted as a result of the requested
changes. In your response please correlate these split fractions to split fractions reported under the "base
case" regime in Table 8.9 through 8.13 of WCAP.-15376.
-Response to NRC RAI 5:
Table 828 lists the operator actions that are important to this analysis. These are:
-

Reactor trip from the main control board tr,.switches (ORT)
Reactor trip by interrupting power from the motor-generator sets (OMG)
Manually insert the control rods into the core (OCR)
Safety injection from the main control board switches (OSI1)
Safety injection by manual actuation of indiv'idual components (ESFAS-HE1)

-

Auxiliary feedwater (AFW) pump start

Note that OS12 (Initiate manual SI; SI switch fails - manual alignment required) is not used.
Reactor trip is modeled in the event trees (accident sequences) for each event. ORT is included in the fault
trees used to model the unavailability of reactor trip signals as noted on Table 826 in WCAP-15376. If
reactor trip fails, then the sequence is treated as an ATWS event, and OMG is modeled in the ATWS event
tree. OMG always follows failure of reactor trip. OCR is also modeled in the ATWS event tree following
failure of reactor trip and OMG.
The SI signals are included in the support state model. The values (split fractions) used are dependent on
the event under consideration. For large LOCA events, no credit is taken for operator actions. For
medium LOCA events, credit fo actuate safety injection from the control board (OSI1) is included. This is
modeled directly in the fault trees used to model the unavailability of SI. For other events, in which there
is sufficient time to credit additional operator actions if the SI signal fails, manual actuation of individual
components is modeled by "ANDing" the failure of the automatic actuation signals with the failure of the
operator actions to actuate the individual components. Operator actions credited related to ESFAS are
summarized on Table 8.27 in WCAP-15376.
The signals to start the AFW pump,'in response to events not generating a SI signal, are modeled in the
fault tree for the AFW system. This includes the AFW pump start signal, the operator action, and the
AMSAC signal. Signals are also modeled for starting containment sprays and performing steam generator
isolation. These signals are modeled in the fault trees for those functions.
To ensure that the correct signals and operator actions are modeled, the structure of each event tree is
developed consistent with the emergency operating procedures. In addition, the event trees are developed
consistent with the support state model and the signals (automatic and operator actions) included in it.
The events OSII, ESFAS-HEI, OMG, and OCR, defined above, are the same in the Vogtle PRA and in
this study. Table RAI 5-I summarizes the HEPs for these actions, and the reasons the for numerical value
differences.
Table RAI 5-2 provides a comparison of the ESF and RT Vogtle PRA split fractions (unavailabilities) to
those used in this study. Please note the following on the use of the Vogtle and the WCAP-15376 split
fractions in the risk analysis:
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*

The split fractions for top eventsESE and RT from the yogtle PRA (Table 3.3.5-1) are not used in this
study. The values in WCAP-15376, Tables 8-9 through 8.13,.are used in this analysis for ESF and RT
in the risk analysis.

& The Vogtle values, as wýtli anyplant specific values, ,ýe based on Vogtle specific testing and
maintenance Irequ n
tesenI,
andoge sqpec fic meanl* t-me,
e
toatejan,dpair values. The.WCAP
15376 values are based onnmore gýneric-assumptionsithat re
ii "ainbite consevative asis
applicable to all Westinghouse NSSS plants. TIe WCAPi5376 analysis issunmes.the "totai7i-ttime,
bypass time, and AOT is used. In actual practice, the total is not used; which would be reflected in the
Vogtle or any plant specifio PRA.
0 The overall approach used in the sýudy is discussedin Section 8.1.3 of the WCAP.- Step 3 of the
process calculates the iinpact of the ST/; AOT, and bypass time changes on a number of signal'
unavailabilities. In Step 4, these unavailabilities'aie ugedas input t6 the Vogtle PRA model, replacing
the Vogtle specific values, to determine the impact on rsk, " . --

OogOSS.doc

Table RAI 5-1
Comparison of Vogtle Specific and WCAP-15376 Human Error Probabilities
Comments
HEP
HEP
Operator
2
1
(WCAP-15376)
(Vogtle)
Action
The value used in this study is a conservative value based
IE-02
7.04E-03
OSI l
on a review of a numberof plant PRAs for Westinghouse
NSSS plants and not taken directly from the Vogtle PRA.
The value used in this sthdy is essentially the same as thart
2E-03
2.14E-03
ESFAS-HEI
used in'the Vogtl'PRA..
The value used in the WCAP-1 5376 study was 0.5. This
0.5
4AOE-03
OMG
assumes the failure of a previous OA on which OMG is
or 0.53
dependent.
The value use in the WCAP-15376 study was 0-5. This
0.5
1.43E-02
OCR
assumes the failure of a previous OA on which OCR is
or 0.54
dependent.
Notes:
1. Vogtle IPE Report, Table 333-2.
2. WCAP-l 5376, Table 828.
3. The second value is based on the failure of a preceding operator action (ORbI).
4. The second value is based on the failure of preceding operator actions (ORT and OMG).
Table RAI 5-2
Comparison of Vogtle Specific and WCAP-15376 ESF and RT Split Fractions
WCAP-15376
Vogtle
Signal
Split Fraction Split Fraction'
8.96E-043
7.07E-041
ESF trainsA&B fail (large LOCA)
2.74E-02'
8.511E-03"
ESF train A fails (large LOCA)
2.74E-023
8.5 1E-03'
ESF train B fails (large LOCA)
6.05E-044
7.07E-047
ESF trains A&B fail (medium LOCA)
2.4913-024
8.5
1E-03'
ESF train A fails (medium LOCA)
2.4913-024
8.51 E-03"
ESF train B fails (medium LOCA)
1.29E-060
1.51 E.06V
ESF trains A&B fail (other events)
1.25E-03"
4.26E-04'
ESF train A fails (other events)
1.25E-03"
4.26E-04"
ESF train B fails (other events)
2.OE-03"
2.14E-03'
ESF (manual actuation of components) fails
2.74E-06'
1.23E-06'
support
all
with
OA)
signal
RT fail (non diverse
1.63E-05'u
-4.61E-06'
RT fail (non diverse signal with OA)- no support
2.22E-06'
7.03E-07'
RT fail (diverse signal with OA)- all support
1.58E-05'u
4.08E-06'
no
support
OA)
signal
with
RT fail (diverse
Notes:
1. Split fractions provided for 2/4 logic.
2. Includes credit for operators initiating SI via the SI switch in the control room. From Table 3.3.5-1 of the Vogtle IPE
report.
3. Does not include credit for operators initiating SI via the SI switch in the control room. From Table 8.9 ofWCAP
15376.
4. Includes credit for operators initiating SI via the SI switch in the control room. From Table 8.9 of WCAP-15376.
5. Includes credit for operators manually actuating components required for SI. From Table 335-1 of the Vogtle IPE
report.
6. Includes credit for operators manually actuating components required for SI. Not provided in WCAP-15376,
obtained from a Westinghouse calculation.
7. From Table 3.3.5-1 of the Vogtle IPE report.
S. From Table 8.28 of WCAP-15376.
9. From Table 8.12 of WCAP-1 5376.
10. Not provided in WCAP-15376, obtained from a Westinghouse calculation.
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NRC RAI

6:

Westinghouse developed failure probabilities for several components based on a WOG survey (Table 8.6).
The failure probabilities were used in the analysis of the fault trees to determine the impact of the proposed
changes. WCAP-15376 does not identify the observation period for the actual demand and failure data
provided by the plants. Please provide the data observation periods.
Response to NRC RA1 6:
Tables RAI 6-1 and RAI 6-2 provide the observation periods for each plant that supplied data.
Table RAI 6-1
Data Observation Periods: Solid State Protection System Plants
Plant
Start Date
End Date
Braidwood Unit 1
7/29/88
11/13/96
Braidwood Unit 2
10/17/88
11/13/96
Byron Unit 1
9/16/85
12/03/98
Byron Unit 2
8/21/87
12/03198
Callaway
12/19/84
11/30198
Comanche Peak Unit 1
8/13/90
12/07/98
Comanche Peak Unit 2
8/03/93
12/07/98
Diablo Canyon Unit 1
5/07/85
7/19/96
Diablo Canyon Unit 2
3/13/86
7/19/96
Maanshan Unit 1
7/07/84
7/29/96
Maanshan Unit 2
5/05/85
7/29/96
McGuire Unit 1
12/01/81
8/07/97
McGuire Unit 2
3101/84
8/07/97
North Anna Unit 1
6/06/78
12/07/98
North Anna Unit 2
12/14/80
12/07/98
Sequoyah Unit 1
7101/81
7/01/96
Sequoyah Unit 2
6/01/82
7/01/96
South Texas Unit 1
8/25/88
11/30/98
South Texas Unit 2
6/19/89
11/30/98
Vogtle Unit 1
6/01/87
7/01/96
Vogtle Unit 2
5/20/89
7/01/96
Wolf Creek
9/03/85
7/18/96

Table RAI 6-2
Data Observation Periods: Relay Protection System Plants
Plant
Start Date
End Date
Indian Point Unit 2
8/01/74
7/23/96
Point Beach Unit 1
1/01/86
11/19/96
Point Beach Unit 2
1/01/86
11/19/96
Prairie Island Unit 1
12/16/73
7/19/96
Prairie Island Unit 2
12/21/74
7119/96
Turkey Point Unit 3
12/14/72
7/25/96
Turkey Point Unit 4
9/07/73
7/25/96
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NRC RAI 7:
C.',
I
Please explain why conclusion 4 on page 8-28 does not hold for total signal unavailability (e.g., ESFAS
system).
Response to NRC RAI 7:
Conclusion 4 states "The ESFAS single train unavailabilities with common cause failure contributions for
the Proposed Case are lower than the signal unavailabilities for the Base Case. This is directly related to
the trade-off between the increased component failure probability and the decreased component
unavailability due to the increased test interval." To fully understand this conclusion, it is necessary to
examine the cutsets for both cases. Consider the safety injection signal with 2 of 4 logic for the SSPS.
Table RAI 7-1 provides the dominant cutsets for this signal (dual train) with'all support available for the
Base Case and the Proposed Case. The cutsets contributing greater than 1.01E-06 for the Base Case are
provided along with their comparable values for the Proposed Case. It can be concluded from this
discussion that the common cause failure contributions dominate the signal unavailability, and therefore,
they'dominate the signal unavailability increase. Since the common cause failure contributions are
directly proportional to the STI, the increase in the signal unavailability is driven by the STI increase.
Table RAI 7-2 provides the dominant cutsets for this signal (single train) with all support available for the
Base Case and the Proposed Case. The cutsets with contributors greater than 1.OE-04 for the Base Case
are provided along with their comparable values for the Proposed Case. It can be concluded from this
discussion, that testing (MTESTSI) is a large contributor to signal unavailability, and as the test interval is
extended, this contribution is reduced. The increase in signal unavailability due to the higher component
failure probabilities related to the STI increase does not completely match the reduction, therefore, the
overall signal unavailability is decreased. In addition, the common cause failures that dominate the dual
train unavailabilities are not valid cutsets for single train unavailabilities.
The following defines the cutset nomenclature:
MRxMSI - Master relay X in maintenance
MTESTSI - Train in test, master relay and logic cabinet
SGDxF - Safeguards driver card X fails
SRxxFS - Slave relay XX fails shorted electrically
SRxxMB - Slave relay XX fails due to mechanical binding
SRxxT- Slave relay XX in test
TxTSI - Train X in test
ULxxxxF - Universal logic card XXX=X fails
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Table RAI 7-1
Contributors to Signal Unavailability: Safety Iniection. SSPS. 2/4 Lrwie Dual Train
Cutset
Cutset
Base Case
Proposed Case
I
CCF Slave Relays
5.15E-04
5.15E-04
2
CCF Universal Logic Cards
8.45E-05
2.53E-04
3
CCF Analog Channels
3.35E-05
6.23E-05
4
CCF Safeguards Driver Card
2.95E-05
8.85E-05
5
CCF Power Supply, 11 8V
5.40E-06
5.40E-06
6
TBTSI, SGDCF
4.81E-06
4.84E-06
7

&
9
10
11
12
13
14

15.
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
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TATSI, SGDEF

CCF Power Supply, 48V
CCF Power Supply, 15V
SRCIMB, TBTSI
SRC2MB, TBTSI
SRC3MB, TBTSI
SRD 1MB, TBTSI
SRD2MB, TBTSI
SRD3MB, TBTSI
SREIMB, TATSI
SRE2MB, TATSI
SRE3MB, TATSI
SRF IMB, TATSI
SRF2MB, TATSI
SRF3MB, TATSI
TBTSI, UL313CF
TBTS1, UL416CF
TBTSI, UL308CF
TBTSI, UL315CF
TBTSI, UI04CF
TATSI, UL313EF
TATSI, UL416EF
TATSI, UL308EF
TATSI, UL315EF
TATSI, UL404EF
SRCIT, SGDEF
SRC2T, SGDEF
SRC3T, SGDEF
SRD1T, SGDEF
SRD2T, SGDEF
SRD3T, SGDEF
SREIT, SGDCF
SRE2T, SGDCF
SRE3T, SGDCF
SRFIT, SGDCF
SRF2T, SGDCF
SRF3T, SGDCF

4.81E-06

4.84E-06

3.60E-06
3.60E-06
3.52E-06
3.52E-06
3.52E-06
3.52E-06
3.52E-06
3.52E-06
3.52E-06
3.52E-06
3.52E-06
3.52E-06
3.52E-06
3.52E-06
3.12E-06
3.12E-06
3.12E-06
3.12E-06
3.12E-06
3.12E-06
3.12E-06
3.12E-06
3.12E-06
3.12E-06
1.08E-06
1.08E-06
1.08E-06
1.08E-06
1.08E-06
L.08E-06
1.08E-06
1.08E-06
L.08E-06
1.08E-06
1.08E-06
1.08E-06

3.60E-06
3.60E-06
1.18E-06
1.188E-06
1. 18E-06
1.18E-06
1.18E-06
1.18E-06
1.1 E-06
1.18E-06
1.18E-06
1.18E-06
1.18E-06
U.8E-Q6
3.14E-06
3.14E-06
3.14E-06
3.14E-06
3.14E-06
3.14E-06
3.14E-06
3.14E-06
3.14E-06
3.14E-06
3-23E-06
3.231E-06
3.23E-06
3.23E-06
3.23E-06
3.23E-06
3.23E-06
3.23E-06
3.23E-06
3.23E-06
3.23E-06
3.23E-06

Table RAI 7-2
Contributors to Signal Unavaiabilty: Safety Injection, SSPS, 2/4 Logic, Single Train
Cutset
Cutset
Base Case
Proposed Case
I
MTESTSI
8.22E-03
2.74E-03
2
SRCIT.
1.83E-03
1.83E-03
3
SRC2T
1.83E-03
1.83E-03
4
SRC3T
1.83E-03
1.83E-03
5
SRDIT
1.83E-03
1.83E-03
.6
SRD2T
I.83E-03
1.83E-03
7SRD3T
.1.83E-03
1.83E-03
8
MRCMSI
1.16E-03
1.16E-03
9
MRDMSI
1.16E-03
1.16E-03
10•
SGDCF
5.90E-04
1.77E-03
11
SRC1MB
. 4.32E-04
432E-04
12
SRC2MB
4.32E-04
432E-04
13
SRC3MB
4.32E-04
432E-04
14
SRDIMB
4.32E-04
432E-04
15
SRD2MB
4.32E-04
4.32E-04
16
SRD3MB
4.32E-04
4.32t-04
17
UL313CF
3.83E-04
1.15E-03
18
ULA16CF
3.83E-04
1.15E-03
19
LTL308CF
3.83E-04
1.15E-03
20
UL315CF
3.83E-04
1.15E-03
21
UIA04CF
3.83E-04
1.15E-03
22
SRCIFS
1.081E-04
1.08E-04
23
SRC2FS
1.08E-04
1.08E3-04
24
SRC3FS
1.081E-04
1.080-04
25
SRDDIFS
1.08E-04
1.08E-04
26
SRD2FS
1.08E-04
1.08E-04
27
SRD3FS
1.08E-04
1.08E-04
.

-
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NRC RAI 8:A

25

Section 8.1.1 of WCAP-15376 identifies the representative reactor protection system (RPS) signals that are
used for evaluation. Please provide additional explanation of the basis for selection of these representative
signals and how assurance is provided that analysis of these signals bounds the risk posed by the proposed
changes.
Response to NRC RAI 8:
To determine the impact of the Tech Spec changes on signal unavailability, it is necessary to identify the
signals to evaluate. The original analysis (WCAP-16271 and Supplements I and 2) evaluated the impact
of Tech Spec AOT, ST1, and bypass time changes on a large number of signals, that is, those contained in
the Westinghouse Standard Tech Spe;s which are comrmon to most plants. It was concluded fromý ihe
WCAP-10271 work, with regard to the signal unavailability impact, that the actuation signals can be
grouped according to several'important design features. These are the number of master and slave relays,
logic cabinet type (SSPS or relay), and actuation logic. This is discussed in detail in Sections 6.0, 6.1, and
6.2 of WCAP-14333. As discussed in those sections, the decision is based on the signal unavailability
values and the changes in unavailability values. Therefore, it is not necessary to evaluate the impact of the
proposed Tech Spec changes in WCAP- 5376 on all RT and ESF actuation signals as was done in WCAP
10271 and Supplements I and 2, but only to group the signals according to the important design features,
and then complete the signal unavailability analysis on this reduced number of signals. This smaller set of
signals are referred to as the representative signals, since the impact of the changes on them is theý same-as
the impact on the signal(s) they represent. This is the same approach that was used in WCAP-14333.
Please see WCAP-14333, Sections 6.0, 6.1, and 6.2, for additional discussion on this item.
It should noted that the actual logic (2/3 vs. 2/4 vs. a coincident logic) is not important to the impact on
signal unavailability when backup operator actions or the availability of diverse signals are considered,
and in most cases, either a backup operator action is possible, or signals from additional sources are
available for the RT or the ESF function of interest. When considering the actual plant response to events,
the analog channel logic is not a large influence on signal unavailability due to the backup (or diverse)
signals available, and operator response.
The Table RAI 8-I lists the signals evaluated, and the signals they represent with regard to signal
unavailability impact. For example, if a signal unavailability value (or split fraction) is needed for
steamline isolation on steamnline pressure low with 2 of 3 logic for the SSPS, the value to be used is
obtained from the signal unavailability evaluation for auxiliary feedwater pump start on steam generator
level low-low with 2 of 3 logic in one loop.
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Table RAI 8-1
Summary of Representative ESF Actuation Signals and RT Signals
Used to Represent
Signal
Solid State Protection System
Safety injection on pressurizer pressure low with 2 Safety injection on 2/3 logic
Containment spray on 2/3 logic
of 3 logic
Containment phaseB isolation on 2/3 logic
Safety injection on pressurizer pressure low with 2 Safety injection on 2/4 logic
Containment spray on 2/4 logic
of 4 logic
Containment phase B isolation'on 2/4 logic
Auxiliary feedwater pump start on steam generator Auxiliary feedwater pump start on 2/3 logic
Steamline isolation on 2/3 logic
level low-low with 2 of 3 logic in one loop
Main feedwater isolation on 2/3 logic
Auxiliary feedwater pump start on steam generator Auxiliary feedwater pump start on 2/4 logic
Steamline isolation on 2/4 logic
level low-low with 2 of 4 logic in one loop
Main feedwater isolation on 2/4 logic
Reactor trip on pressurizer pressure high with 2 of All reactor trip signals generated by 2/3 logic
3 logic
Reactor trip on pressurizer pressure high with 2 of All reactor trip signal generated by 2/4 logic
4 logic
Reactor trip on pressurizer pressure high with 2 of All reactor trip signals developed from multiple
3 logic or overtemperature delta T with 2 of 4 logic sources
Relay Protection System
Safety injection on pressurizer pressure low with 2 Safety injection on 2/3 logic
Steamline isolation on 2/3 logic
of 3 logic
Containment spray on 2/3 logic
Containment phase B isolation on 2/3 logic
Safety injection on pressurizer pressure low with 2 Safety injection on 2/4 logic
Steamline isolation on 2/4 logic
of 4 logic
Containment spray on 2/4 logic
Containment phase B isolation on 2/4 logic
Auxiliary feedwater pump start on steam generator Auxiliary feedwater pump start on 2/3 logic
Main feedwater isolation on 2/3 logic
level low-low with 2 of 3 logic in one loop
Auxiliary feedwater pump start on steam generator Auxiliary feedwater pump start on 2/4 logic
Main feedwater isolation on 2/4 logic
level low-low with 2 of 4 logic in one loop *
of
All reactor trip signals generated by 2/3 logic
with
2
high
pressure
on
pressurizer
trip
Reactor
3 logic
Reactor trip on pressurizer pressure high with 2 of All reactor trip signal generated by 2/4 logic
I
4 logic
Reactor trip on pressurizer pressure high with 2 of. All reactor trip signals developed from multiple
3 logic or overtemperature delta Twith 2 of 4 logic sources
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RAT 9:
NRC
The

Z

2

single AOT risk for the reactor trip breakers
is reported in Section 8.4.3.2. Please provide
the following
additional information:

"* The percent contribution of anticipated transient
without scram (ATWS) events to total CDF
for Vogtle
and other Westinghouse plants; and

"* Whether the ACT risk results credit AMSAC.
Response to NRC-RAI 9:
Table RAI9-1 provides a summary of the ATWS
contribution to CDF for Westinghouse NSSS plants.
This information was provided by 'utilitiesto respond
to this RAI, theiefore, it is the most current

information available. Not all utilities provided
the ATWS information; those that did are listed.
Care
must be taken when comparing ATWS contributions
between plants. The details of the modeling
of
the
ATWS event varies between plants,

so a direct comparison
meaningful. The Vogtle model used in the WCAP-15376 of percent contribution is not always
analysis reflects an accurate ATWS model and
appropriate modeling of reactor trip signals for
this evaluation. The ATWS contribution of this
model is
also provided in Table RAI 9-1, in addition to the
current ATWS contribution to CDF for Vogtle.
Note
that the difference in these values is due to the following:
* WCAP-15376 is a generic analysis covering
all WOG
bypass times, test times, and AOTs are used during plants, therefore, it was assumed that the full
test and maintenance activities, while the Vogtle
model used values based on plant specific experience.
° WCAP-15376 used generic component failure
rates and common cause failure factors, while the
Vogtle PRA
uses plant specific values where available.

The AOT risk iesults credit AMSAC to start
the auxiliary feedwater pump and trip the turbine
ATWS event. AMSAC is also credited as another
during an
method for starting auxiliary feedwater during
a
transient event, if the auxiliary feedwater start
signal and the backup operator action fails.
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Table RAI 9-1
Summary of Percent ATWS Contribution to Core Damage
Frequency

Plant

Plant A

Percent ATWS Contribution

4.4% (Unit 1)
13.9% (Unit 2)

Plant B
Plant C
Plant D
Plant E
Plant F
Plant G
Plant H
Plant 1
Plant J
Plant K
Plant L
PlantM
Plant N
Plant 0
Plant P
Plant Q
Vogtle
Vogtle (WCAP-15376 study)
Plant R
"PlantS
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1.1%
0.6%
3.8%
<0.1%
<0.1%
1.7%
10.5%
0.5%
4.2%
0.4%
2.0%
2.1%
7.4%
5.8%
1.7%
-20%
0.4%
2.1%
7.7%
2.2%

NRC RAI 10:
Regarding Sections 8.4.33 and 8.43.4 and the discussion of large early release frequency (LERF) and
incremental conditional large early release probability (ICLERP): please provide the quantitative metrics
used
for "early" and for "large" in the Vogtle LERF model. For example, are all "early" failures considered
"large," or do you discriminate between large and small releases at some radiological release threshold?
Is a
"Level-3" PRA performed to determine the effect of evacuation on early fatalities? Please provide the
contributors (accident sequences) that contribute to the Vogtle LERF. Is this basically the same set of
contributors across all the relevant Westinghouse plants?
Response to NRC RAI 10:
For the purpose of this analysis, LERF and ICLERP are based on the following sources:
*

Core damage with containment bypass
- Interfacing systems LOCA (ISLOCA)
- Steam generator tube rupture (SGTR)
- Secondary side breaks (SSB) inside containment with failure to isolate the break

& Core damage with failure of containment isolation
0

Core damage with containment failure (there are several potential modes for containment faiiure, such
as, hydrogen combustion, direct containment heating, and containment overpressurization)

The Vogtle IPE assessed possible containment failure modes and concluded that those most likely are
containment bypass, containment isolation failure, and containment overpressurization. All other failure
modes are considered unlikely. As discussed in the Vogtle IPE submittal (Section 4.43), "containment
overpressurization caused by steaming and/or generation of noncondensible gases can be a potential late
containment failure mode for VEGP." Therefore, this containment failure mode was eliminated for
consideration, since it results in a late containment failure.
The impact of the Tech Spec changes under consideration on the remaining failure modes, containment
bypass and failure of containment isolation, can be assessed directly from the Vogtle PRA model. It was
assumed in this assessment that either of these failure modes will lead to a large, early release. With
regard to the containment isolation failure mode, all containment penetrations were initially screened to
determine if a large release is possible. The screening eliminated penetrations connected to the
containment atmosphere with line sizes less than two inches in diameter.
The definition of a large release is a containment pathway of sufficient size to release the contents of
containment (i.e., one volume change) within one hour. This is from the EPRI TR-105396, "PSA
Applications Guide".
No "level-3" PRA was performed to determine the effect of evacuation on early fatalities.
Table RAI 10-1 provides a list of accident sequences for the Vogtle PRA model as quantified for this
analysis. For simplification, it was assumed that the two events, SGTR and SSB inside containment with
failure to isolate the break, with failure of reactor trip are bypass events. This is a conservative approach,
since all the sequences associated with these two events are not necessarily bypass sequences. Similar
type of sequences are expected for other Westinghouse plants.

01ogOS.doc

Sequence
Number
I

Table RAI 10-1
Large Early Release Sequences
Sequence
*

*

0
2

*

*

3

0
•
0

*
4

*

&

*
5

*

*

*
6

9
&

7

*
*
*

8

*
•
*

9

&
&
•

*
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Initiating Event: SGTR
Sequence: Auxiliary feedwater (AFW) failure, success of high
pressure injection (HPI), failure to establish feed & bleed (F&B)
cooling
Containment bypass
Initiating Event: SGTR
Sequence: AFW failure, success of F&B, failure to establish
high pressure recirculation
Containment bypass
Initiating Event: SGTR
Sequence: AFW failure, HPI fails so F&B cannot be established
Containment bypass
Initiating Event: Station Blackout
Sequence: Success or failure of offsite power recovery, reactor
coolant pump (RCP) seal LOCA, failure to mitigate seal LOCA,
failure of containment isolation
Containment not isolated
Initiating Event: SGTR
Sequence: AFW success, HPI failure, failure to.isolate ruptured
steam generator
Containment bypass
Initiating Event: SGTR
Sequence: Reactor trip (assumed that all SGTR ATWS events
go to containment bypass)
Containment bypass
Initiating Event: Interfacing Systems LOCA
Sequence: Failure of operator to reduce emergency core cooling
flow to minimum required to remove decay heat and eventual
loss of core cooling capability
Containment bypass
Initiating Event: Station Blackout
Sequence: Recovery of offsite power, failure of decay heat
removal including F&B, success of HPI, and failure to isolate
containment
Containment not isolated
Initiating Event: SSB Inside Containment
Sequence: Reactor trip (assumed that all SSB inside containment
ATWS events go to containment bypass)
Containment bypass

Base Case LERF
with 2/4 Logic
7.93E-07/yr

7.72E-07/yr

2.66E-07/yr

1.71E-07/yr

i.71E-07/yr

6.85E-081yr

5.39E-08/yr

2.81E-08/yr

7.12E-09/yr

Table RAI 10-1 (Cont'd)
Large Early Release Sequences
Sequence

Sequence

Number
10

11

12

•

Initiating Eent: Station Blackout
Sequence: Recovery of offsite power, success or failure of decay
heat removal, success of BPI, failure of high pressure
recirculation (HPkR), and failure to isolate containment
-

*

Initiating Event: Transient
Sequence: Failure of AFW, condensate feedwater,
and main

feedwater for decay heat removal, failure of HPI for F&B,
and
failure to isolate containment
0

632E,-09/yr

Containment not isolated

• Initiating Event: Transient
* Sequence: Failure of AFW, condensate feedwater, and
main
feidwater for decay heat removal, success of F&B, but
subsequent failure of HPR, and failure to isolate containment
* Containment not isolated
0
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Base

Case LERE

Containment not isolated

6.1 OE-09/yr

6.09E-09

NRC RAI 11:
Regarding Section 8.4.3A and the discussion of ICLERP, WCAP-15376 states:
"Because the success of [sic] failure of the containment systems is independent of the reactor trip breakers, the
LERF will increase only in directproportion(emphasis added) to the increased frequency of core damage
sequences involving reactor trip breaker failures." Is the document implying that if (for example) the core
damage frequency increases by 10 percent, the LERF will always increase by the same amount, 10 percent (in
consideration here of the reactor trip breaker failures)?
Response to NRC RAI 11:
The response to this NRC RAI will be provided by November 19,2001.
.NRC RAI 12:
WCAP-15376 does not clearly indicate how the common cause failure (CCF) grouping is performed. Please
define the CCF group for each signal type.
Response to NRC RAE 12:
The following provides the requested CCF group information for each signal type. For the reactor trip
breakers, slave relays, master relays, and components in the logic cabinets, the CCF groups are the
components that perform the same function in the redundant trains. For the analog channels, if the logic is
2 of 4, then the CCF groups consist of three channels, and if the logic is 2 of 3, then the CCF groups
consist of two channels. The specific CCF groups for each signal are as follows.
Reactor Trip, Solid State Protection System (SSPS), Pressurizer Pressure High, 2/4 Logic
Reactor trip breakers (I combination of 2 components)
Undervoltage driver card (I combination of 2 components)
Universal logic card 416 (1 combination of 2 components)
15V DIC power supply (I combination of 2 components)
Analog channels (includes output relay, pressure sensor, loop power supply, comparator, lead lag
amplifier) (4 combinations of 3 components)
Reactor Trip, SSPS, Pressurizer Pressure High, 2/3 Logic
Reactor trip breakers (1 combination of 2 components)
Undervoltage driver card (1 combination of 2 components)
Universal logic card 416 (1 combination of 2 components)
15V DC power supply (1 combination of 2 components)
Analog channels (includes output relay, pressure sensor, loop power supply, comparator, lead lag
amplifier) (3 combinations of 2 components)
Reactor Trip, SSPS, Pressurizer Pressure High, 2/3 Logic or Overtemperature delta T, 2/4 Logic
Reactor trip breakers (1 combination of 2 components)
Undervoltage driver card (1 combination of 2 components)
Universal logic cards 313 and 416 (1 combination of 4 components)
15V DC power supply (1 combination of 2 components)
Pressure analog channels (includes output relay, pressure sensor, loop power supply, comparator, lead lag
amplifier) (3 combinations of 2 components)
Overtemperature delta T (includes output relay, RTD, amplifiers, summation amplifiers, lead lag
amplifiers, comparator, power supply, transmitter, ion chamber detector, high voltage power supply)
(4 combinations of3 components)
Auxiliary Feedwater Pump Start, SSPS, Steam Generator Level Low-Low in One Loop, 2/4 Logic
Slave relays - between redundant relays (2 combinations of 2 components: CI/DI, C2/D2)
Master relays (I combination of 2 components)
Safeguards driver card (I combination of 2 components)
Universal logic card A313 (I combination of 2 components)
Universal logic card A316 (1 combination of 2 components)
O0og058 doc

15V DC power supply (I combination of 2 components)
48V DC power supply (I combination of 2 components)
4I8V AC power supply (1 combination of 2 components)
Analog channels (includes output relay, level sensor, loop
power supply, comparator) (4 combinations of 3
components)
Auxiliary Feedwater Pump Start, SSPS, Steam Generator
Level Low-Low in One Loop, 2/3 Logic
Slave relays - between redundant relays (2 combinations
of 2 components: CI/DI, C2/D2)
Master relays (I combination of 2 components)
Safeguards driver card (I combination of 2 components)
Universal logic card A313 (1 combination of 2 components)
Universal logic card A316 (1 combination of 2 components)
15V DC power supply (1 combination of 2 components)
48V DC power supply (1 combination of 2 components)
II 8V AC power supply (I combination of 2 components)
Analog channels (includes output relay, level sensor, loop
power supply, comparator) (3 combinations of 2
components)
Safety Injection, SSPS, Pressurizer Pressure Low Interlocked
with P- 1l, 2/4 Lbgic
Slave relays - between redundant relays (6 combinations
of 2 components: Cl/El, C2/E2, C3/E3, DIFI,
D2/F2, D3/F3)
Master relays (2 combinations of 2 components: C/B, D/F)
Safeguards driver card (1 combination of 2 components)
Universal logic cards A308 (I combination of 2 components)
Universal logic cards A313 (I combination of 2 components)
Universal logic cards A315 (I combination of 2 components)
Universal logic cards A404 (1 combination of 2 components)
Universal logic cards A416 (I combination of 2 components)
15V DC power supply (I combination of 2 components)
48V DC power supply (1 combination of 2 components)
S118V AC power supply (I combination of 2 components)
Analog channels (includes output relay, pressure sensor,
loop power supply, comparator, lead lag
amplifier) (4 combinations of 3 components)
Safety Injection, SSPS, Pressurizer Pressure Low Interlocked
with P-I 1, 2/3 Logic
Slave relays - between redundant relays (6 combinations
of 2 components: CI/El, C2/E2, C3fE3, DI/FI,
D2/F2, D3/F3)
Master relays (2 combinations of 2 components: C/E, D/F)
Safeguards driver card (I combination of 2 components)
Universal logic cards A308 (I combination of 2 components)
Universal logic cards A313 (I combination of 2 components)
Universal logic cards A315 (1 combination of 2 components)
Universal logic cards A404 (I combination of 2 components)
Universal logic cards A416 (I combination of 2 components)
I5V DC power supply (1 combination of 2 components)
48V DC power supply (1 combination of 2 components)
II 8V AC power supply (1 combination of 2 components)
Analog channels (includes output relay, pressure sensor,
loop power supply, comparator, lead lag
amplifier) (3 combinations of 2 components)
Reactor Trip, Relay Protection System, Pressurizer Pressure
High, 2/4 Logic
Reactor trip breakers (I combination of 2 components)
Reactor trip contacts RT9 ( I combination of 2 components)
Reactor trip contacts RTI 0 (1 combination of 2 components)
PC contacts (4 combinations of 3 components)
O1ogO58 doc

90-29?
Analog channels (includes output relay, pressure sensor, loopi power supply, comparator, lead lag
amplifier) (4 combinations of 3 components)
Reactor Trip, Relay Protection System, Pressurizer Pressure High, 2/3 Logic
Reactor trip breakers (1 combination of 2 components)
Reactor trip contacts RT9 ( 1 combination of 2 components)
Reactor trip contacts RTI 0 (1 combination of 2 components)
PC contacts (3 combinations of 2 components)
Analog channels (includes output relay, pressure sensor, loop power supply, comparator, lead lag
amplifier) (3 combinations of 2 components)
Reactor Trip, Relay Protection System, Pressurizer Pressure High, 2/3 Logic or Overtemperature delta T,
2/4 Logic
Reactor trip breakers (I combination of 2 components)
Reactor trip contacts RT3 ( 1 combination of 2 components)
Reactor trip contacts RT4 (I combination of 2 components)
PC contacts (3 combinations of 2 components)
TC contacts (4 combinations of 3 components)
Pressure analog channels (includes output relay, pressure sensor, loop power supply, comparator, lead lag
amplifier) (3 combinations of 2 components)
Overtemperature delta T (includes output relay, RTD, amplifiers, summation amplifiers, lead lag
amplifiers, comparator, power supply, transmitter, ion chamber detector, high voltage power supply)
(4 combinations of 3 components)
Auxiliary Feedwater Pump Start, Relay Protection System, Steam Generator Level Low-Low in One
Loop, 2/4 Logic
Intermediate relays (I combination of 2 components)
Input logic relay (4 bombinations of 3 components)
Test contacts (I combination of 2 components)
Analog channels (includes output relay, level sensor, loop power supply, comparator) (4 combinations of 3
components)
Auxiliary Feedwater Pump Start, Relay Protection System, Steam Generator Level Low-Low in One
Loop, 2/3 Logic
Intermediate relays (I combination of 2 components)
Input logic relay (3 combinations of 2 components)
Test contacts (I combination of 2 components)
Analog channels (includes output relay, level sensor, loop power supply, comparator) (3 combinations of 2
components)
Safety Injection, Relay Protection System, Pressurizer Pressure Low Interlocked with P-1 1, 2/4 Logic
Slave relays - between redundant relays (6 combinations of 2 components: AI/Cl, A2/C2, A3/C3, BI/DI,
B2/D2, B3/D3)
Master relays (I combination of 2 components)
125V DC power supply (I combination of 2 components)
Input logic relay (4 combinations of 3 components)
Test contacts (I combination of 2 components)
Blocking contacts (I combination of 2 components)
Analog channels (includes output relay, pressure sensor, loop power supply, comparator, lead lag
amplifier) (4 combinations of 3 components)
Safety Injection, Relay Protection System, Pressurizer Pressure Low Interlocked with P- 1, 2/3 Logic
Slave relays - between redundant relays (6 combinations of 2 components: Al/Cl, A2/C2, A3/C3, BI/Dl,
B2/D2, B3/D3)
Master relays (I combination of 2 components)
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125V DC power supply (0 combination of 2 components)
Input logic relay (3 combinations of 2 components)
Test contacts (1 combination of 2 components)
Blocking contacts (1 combination of 2 components)
Analog channels (includes output relay, pressure sensor,
loop power supply, comparator, lead lag
amplifier) (3 combinations of 2 components)
NRC RAI 13:
WCAP-15376 provides representative fault trees but does
not provide basic event probabilities used in the
fault trees. Please provide basic event probabilities used in
the fault trees.
Response to NRC RAI 13:
The requested information was provided to the NRC in letter
OG-01-040, "'Transmittal of Response to
Request forAdditional Information (RAI) Regarding WCAP-15376-P,
Rev. 0, "Risk-Informed
Assessment of the RTS and ESFAS Surveillance Test Intervals
and Reactor Trip Breaker Test and
Completion Times" (MUHP-3046)", dated June 25, 2001.
NRC RAI 14:
Pages B-3 and B-4 of WCAP-15376 are missing. (The corresponding
pages in WCAP-15377 are present.)
Please provide the missing pages.
Response to NRC RAI 14:
The missing pages were provided to the NRC in letter OG-01-037,
"NRC Review of WCAP-15376/15377,
"Risk-Informed Assessment of the RTS and ESFAS Surveillance
Test Intervals and Reactor Trip Breaker
Test and Completion Times" and TSTF-41 1, Rev. 0, "Surveillance
Test Interval Extensions for
Components of the Reactor Protection System," MUHP-3046,
dated June 8, 2001.
NRC RAI 15:
Page B-10 of WCAP-15376 identifies a proposed insert 2
to TS 3.3.2, page 3.3-29, that reads, "(a) Reviewer's
Note: The Frequency remains at 31 days on a STAGGERED
TEST BASIS for plants with a Relay Protection
System." However, Table 1.2 of WCAP 15376 indicates
that the master relay STI for the relay protection
systems is one month. Please explain the apparent inconsistency
and address the impacts of inconsistencies or
incorrect periodicities (if any) used in the topical report analyses
on the validity of the results of the analyses.
Response to NRC RAI 15:
A change to the master relay STI (Frequency) for relay protection
systmins was not evaluated in WCAP
15376. Therefore, there is no impact on the analyses, or the
validity of the results of the analyses
contained in WCAP-15376. The Reviewer's Note will be
revised to reflect that a change to the master
relay STI (Frequency) for relay protection systems was not
evaluated in WCAP-15376.
NRC RAI16:
The results of WCAP-15376 are for the most part based on
operating data of existing components. With
plant life extension and equipment modernization, how can plant
assurance be provided that the results of WCAP
15376 will remain bounding with either component replacement
or system retrofits (RPS replacements for
example)? Will changes in

system architecture/configuration or additional failure modes
(software) be

accommodated in the WCAP-15376 model?

Response to NRC RAI 16:
The WCAP-15376 analyses are based on the RTS and ESFAS
equipment that is currently installed in
Westinghouse Nuclear Steam System Supply plants. The
applicability of the WCAP-15376 analyses to
RTS and ESFAS equipment different that that evaluated in
WCAP-15376 will have to be reviewed for
impact on the analyses and conclusions of WCAP-15376.

01ogOss doc

NRC RAI 17:
•e - I
Please describe how equipment performance will be monitored to provide feedback that equipment for which
the proposed extended ST's and CTs would be implemented is performing per the assumptions of WCAP

15376?
Response to NRC RAI 17:

1OCFR50.65, the Maintenance Rule, will be used, where applicable, to monitor component performance
via the performance criteria requirement, and to monitor the target values for component unavailability.
NRC RAI 18:
Page 6-3 of WCAP-15376 states that the limiting safety system settings and response times are not impacted
by the proposed changes. The channel operational test includes rack components (signal conditioning,
bistables, etc.). There does not appear to be a provision in WCAP-15376 to review uncertainty assumptions
for the included instrumentation to accommodate an extended surveillance interval. Additionally, how have
time-related effects on these components (drift and aging) and the projection of these effects to an extended
surveillance interval been addressed?
Response to NRC RAI 18:
Plant specific RTS and ESFAS setpoint uncertainty calculations and assumptions, including instrument
drift, will be reviewed to determine the impact of extending the Surveillance Frequency of the Channel
Operational Test (COT) from 92 days to 184 days.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

August 1, 2001

Mr. Andrew Drake, Project Manager
Westinghouse Owners Group
Westinghouse Electric Com.pany
Mail Stop ECE 5-16
P.O. Box 355
Pittsburgh, PA 15230-0355
SUBJECT:

WESTINGHOUSE TOPICAL REPORT WCAP-15376, "RISK-INFORMED
ASSESSMENT OF THE REACTOR TRIP SYSTEM (RTS) AND ENGINEERED
SAFETY FEATURE ACTUATION SYSTEMS (ESFAS) SURVEILLANCE TEST
INTERVALS AND REACTOR TRIP BREAKER TEST AND COMPLETION
TIMES" (MUHP-3045) (TAC NO. MB0983)

Dear Mr. Drake:
By letter dated November 8, 2000, the Westinghouse Owners Group (WOG) submitted for staff
review Topical Reports (TRs) WCAP-15376-P, Rev. 0 (Proprietary) and WCAP-1 5377-NP, Rev.
0 (Non-Proprietary), "Risk-Informed Assessment of the RTS and ESFAS Surveillance Test
Intervals and Reactor Trip Breaker Test and Completion limes." In a subsequent letter dated
June 8, 2001, the WOG requested that the staff review, in conjunction with review of
WCAP-1 5376, the technical specification and Bases changes justified by WCAP-1 5376, as
reflected in Nuclear Energy Institute (NEI) Technical Specification Task Force Traveler
TSTF-41 1, Rev. 0, "Surveillance Test Interval Extensions for Components of the Reactor
Protection System" (MUHP-3046). The June 8 letter stated that the NEI report had been
previously submitted for staff review via an NEI letter dated May 29. 2001.
On June 25, 2001, the WOG transmitted additional information requested by the NRC staff
during a May 21, 2001, phone conversation between the staff and Westinghouse on the subject
of WCAP-15376.
The staff has completed its preliminary review of WCAP-15376 and has identified a number of
items for which additional information is needed to continue its review. Therefore, the staff is
forwarding the enclosed request for additional information (RAI). A draft copy of the RAI was
provided to you on July 6, 2001, and was discussed at a meeting between your representatives.
and the NRC staff on July 11, 2001. Clarifications obtained at the meeting obviated the need
for some of the RAI items (those already adequately addressed in the TR), so they have been
deleted. Others have been reworded to clarify them. The staff believes, based on the
discussions at the meeting, that the revised RAI is dear and that the WOG understands what
information is being sought
Please provide the requested information by August 31, 2001, so that the staff's review can be
completed in a timely manner. Partial submittals would be welcomed to minimize delays.

RECEIVED

AUG 0 3 2001
WOG PROJECT OFICE
wolw172.doc

--33
Mr. Andrew Drake

-2

Pursuant to 10 CFR 2.790, we have determined that the enclosed RAI does not contain
proprietary information. However, we will delay placing the RAI in the public document room for
a period of ten (10) working days from the date of this letter to provide you the opportunity to
comment on the proprietary aspects only. If you believe that any information in the enclosure is
proprietary, please identify such information line by line and define the basis pursuant to the
criteria of 10 CFR 2.790.
If you have any questions, please call me at (301) 415-1421.
Sincerely,

Michael L. Scott, Project Manager, Section 2
Project Directorate IV
Division of Licensing Project Management
Office of Nuclear Reactor Regulation
Project No. 694
Enclosure: Request for Additional Information
cc w/encl:
Mr. H. A. Sepp, Manager
Regulatory and Licensing Engineering
Westinghouse Electric Company
P.O. Box 355
Pittsburgh, PA 15230-0355
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REQUEST FOR ADDITIONAL INFORMATION
WCAP-1 5376-P, "RISK-INFORMED ASSESSMENT OF THE RTS AND ESFAS
SURVEILLANCE TEST INTERVALS AND REACTOR TRIP BREAKER TEST AND
COMPLETION TIMES"
PROJECT NO. 694
1.

The Westinghouse Owners Group (WOG) is requesting extension of completion time
(CT) for reactor trip breakers (RTBs) from 1 hour to 24 hours. The WOG is also
requesting extension of the bypass time for RTBs from 2 hours to 4 hours. Please
address the following questions:
0

From an operational point of view, please explain how bypass time is related to
the CT. Can a RTB be in an inoperable state and at the same time not be in a
bypassed state? If so. for how long?

"*

The fourth sentence in the third paragraph of Section 3 reads, "This can result in
the shorter RTB CT and bypass time limiting logic cabinet activities if tested
concurrently." What would be a representative alignment when a logic cabinet
and a RTB are tested concurrently?

"*

The same paragraph addresses the inconsistency in the current technical
specification (TS) related to CT and bypass time of RTBs and logic cabinets. It
appears that this inconsistency was introduced as the result of changes
requested under WCAP-10271 and WCAP-14333. Please confirm this and
confirm that all such inconsistencies will have been removed after the proposed
TS changes go into effect.

2.

Please explain why WCAP-1 5376 proposes deletion of note 2 under "required action"
for Condition R of TS 3.3.1. Also, WCAP-14333 requested approval to insert an
additional note to TS 3.3.1, Condition R. Specifically, the note read, "One RTB train
may be bypassed for up to [4] hours for concurrent surveillance testing of the RTB and
atutomatic trip logic, provided the other train is OPEFRBLE." This note has been
approved by NRC. However, it is not reflected in WCAP-15376. Please explain why.

3.

Clarifications are needed regarding the relationship between the proposed changes, the
baselines against which the proposed changes are to be measured, and previous
changes to the baselines. Please address the following:
Describe how cumulative risks have been defined, tracked, and documented.
Reference Section 3.32 of Regulatory Guide 1.174, "An Approach for Using
Probabilistic Risk Assessment in Risk-informed Decisions on Plant-Specific
Changes to the Licensing Basis." Are additional relaxations (surveillance test
interval [STI] and allowed outage time [AOTJICT) proposed for the reactor trip
system and engineered safety feature actuation system (RTS/ESFAS) that
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may increase risk cumulatively with the proposed relaxations (e.g., slave relays,
sensors, response time testing)?

"*

Item 6 of WCAP-15376, Section 5.0 states: "The analysis results should be
referenced back to the pre-TOP (TS Optimization Program) and TOP
(WCAP-1 02,71) AOT and STI conditions." The second paragraph of Section
8.3.1 defines the base case as the model developed for WCAP-14333. As
stated in the first paragraph of Section 8.3.3 of WCAP-15376, the base case
model chosen for comparative risk studies was not the original WCAP-14333
model but a variation of the WCAP-14333 model in which Westinghouse
modeled the components in the logic cabinets at the card level instead of at the
component level. Please clarify and justify the choice of the base model and
comment on the appropriateness of the conclusions drawn from comparative risk
studies in view of the use of a modified base case.

"*

The cumulative core damage frequency (CDF) changes relative to two regimes
are compared in Section 8.4.4. Is the comparison realistic in light of the fact the
both the logic models and data have been changed since the approval of WCAP
10271?

"*

The comparison provided in Table 8.33 does not match the information in the
WCAP-14333 safety evaluation report (SER). Please explain the reason for this
difference.

4.

The AOT risk analysis for RTBs does not follow guidelines of NUREG/CR-6141 relative
to common cause failure analysis. According to the guidelines, if the limiting condition
for operation (LCO) is entered for corrective maintenance (CM), the redundant hardware
should be assigned a 13-factor, which is the conditional failure probability given one item
has already faied. The AOT risk of CM, if provided, can provide the upper bound for the
AOT risk associated with the LCO configuration. Please explain why the common cause
failure analysis guidelines of NUREG/CR-6141 were riot used for the AOT risk analysis
for RTBs in WCAP-15376. Also, please describe what steps would be taken to provide
assurance against common cause hardware failures.

5.

Please clarify how and when operator actions are credited in the signal unavailability
analyses. Some operator actions appear to be credited in the fault trees and others in
the accident sequences. Please explain how assurance is provided that operator credit
is not "double-counted" in the analysis.. Also, please address the following:
*
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It appears that some of the human error probabilities (HEPs) provided in Table
8.28 of the analysis (WCAP-15376, page 8-52) do not correlate with the HEPs
listed in Table 3.3.3.2 of the Vogtle probabilistic risk analysis (PRA). Please
explain how the events OSI1, OS12, OMG, and OCR of the Vogtie PRA model
correspond to events listed in Table 8.28 of WCAP-1 5376.

-3
*

Please explain how the split fractions for top events engineered safety features
(ESF) and reactor trip (RT) of the Vogtle PRA (Table 3.3.5-1, pages 3-141 and
3-153) are impacted as a result of the requested changes. In your response
please correlate these split fractions to split fractions reported under the 'base
case' regime in Tables 8.9 through 8.13 of WCAP-1 5376.

6.

Westinghouse developed failure probabilities for several components based on a WOG
survey (Table 8.6). The failure probabilities were used in the analysis of the fault trees
to determine the impact of the proposed changes. WCAP-15376 does not identify the
observation period for the actual demand and failure data provided by the plants.
Please provide the data observation periods.

7.

Please explain why conclusion 4 on page 8-28 does not hold for total signal
unavailability (e.g., ESFAS system).

8.

Section 8.1.1 of WCAP-1 5376 identifies the representative reactor protection system
(RPS) signals that are used for evaluation. Please provide additional explanation of the
basis for selection of these representative signals and how assurance is provided that
analysis of these signals bounds the risk posed by the proposed changes.

9.

The single AOT risk for the reactor trip breakers is reported in Section 8.4.3.2. Please
provide the following additional information:
The percent contribution of anticipated transient without scram (ATWS) events to
total CDF for Vogte and other Westinghouse plants; and
*

Whether the AOT risk results credit AMSAC.

10.

Regarding Sections 8.4.3.3 and 8.4.3.4 and the discussion of large early release
frequency (LERF) and incremental conditional large early release probability (ICLERP):
please provide the quantitative metrics used for "early` and for large" in the Vogtle
LERF model. For example, are all "early" failures considered 'large," or do you
discriminate between large and small releases at some radiological release threshold?
Is a "Level-3" PRA performed to determine the effect of evacuation on early fatalities?
Please provide the contributors (accident sequences) that contribute to the Vogtle
LERF. Is this basically the same set of contributors across all the relevant
Westinghouse plants?

11.

Regarding Section 8.4.3.4 and the discussion of ICLERP, WCAP-1 5376 states:
"Because the success of [sic] failure of the containment systems is independent of the
reactor trip breakers, the LERF will increase only in direct proportion(emphasis added)
to the increased frequency of core damage sequences involving reactor trip breaker
failures." Is the document implying that if (for example) the core damage frequency
increases by 10 percent, the LERF will always increase by the same amount, 10 percent
(in consideration here of the reactor trip breaker failures)?
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12.

WCAP-1 5376 does not clearly indicate how the common cause failure (CCF) grouping is
performed. Please define the CCF group for each signal type.

13.

WCAP-15376 provides representative fault trees but does not provide basic event
probabilities used in the fault trees. Please provide basic event probabilities used in th&
fault trees.

14.

Pages B-3 and B-4 of WCAP-15376 are missing. (The corresponding pages in WCAP
15377 are present.) Please provide the missing pages.

15.

Page B-10 of WCAP-1 5376 identifies a proposed insert 2 to TS 3.3.2, page 3.3-29, that
reads, "(a) Reviewer's Note: The Frequency remains at 31 days on a STAGGERED
TEST BASIS for plants with a Relay Protection System." However, Table 1.2 of WCAP
15376 indicates that the master relay STI for the relay protection systems is one month.
Please explain the apparent inconsistency and address the impacts of inconsistencies
or incorrect periodicities (if any) used in the topical report analyses on the validity of the
results of the analyses.

16.

The results of WCAP-1 5376 are for the most part based on plant operating data of
existing components. With plant life extension and equipment modernization, how can
assurance be provided that the results of WCAP-1 5376 will remain bounding with either
component replacement or system retrofits (RPS replacements for example)? Will
changes in system architecture/configuration or additional failure modes (software) be
accommodated in the WCAP-1 5376 model?

17.

Please describe how equipment performance will be monitored to provide feedback that
equipment for which the proposed extended STIs and CTs would be implemented is
performing per the assumptions of WCAP-1 5376?

18.

Page 6-3 of WCAP-15376 states that the limiting safety system settings and response
times are not impacted by the proposed changes. The channel operational test
includes rack components (signal conditioning, bistables, etc.). There does not appear
to be a provision in WCAP-15376 to review uncertainty assumptions for the included
instrumentation to accommodate an extended surveillance interval. Additionally, how
have time-related effects on these components (drift and aging ) and the projection of
these effects to an extended surveillance interval been addressed?
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Westinghouse Owners Group
Transmittal of Response to Request for Additional Information
(RAI) Regarding WCAP-15376-P, Rev. 0, "Risk-Informed
Assessment of the RTS and ESFAS Surveillance Test Intervals and
Reactor Trip Breaker Test and Completion Times" (MUBP-3046)
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1) WOG Letter, OG-00-112, dated November 8,2000, from R. H.
Bryan, Chairman, Westinghouse Owners Group to Document Control
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WCAP- I5376-P, Rev. 0, (Proprietary) and WCAP- 15377-NP, Rev. 0
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Completion Times" (MUHP-3045)
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This letter transmits the information requested by the NRC staff during a telecon held on
May 21, 2001 between Westinghouse and the NRC to discuss the staff's review of
WCAP- 15376-P, Rev. 0, "Risk-Informed Assessment of the RTS and ESFAS
Surveillance Test Intervals and Reactor Trip Breaker Test and Completion Times."
Attachment I contains the Event.sim (basic event) file (created by WesSAGE) used for
the Risk-Informed assessment contained in WCAP-15376-P, Rev. 0. This Event.sim file
was used for the evaluation of signals developed by the solid state protection system
(SSPS). Each basic event data line in the EvenLsim file contains the following five
records:
I. A sixteen character basic event name used in the fault trees.
2. The number of failure modes added to make up the basic event failure.
3 The reference number to the Simon.dat file (see Attachment 2) for the failure
mode.
4. The mission time in hours.
5. The variance of mission time.
The first column provides the basic event identifier used in the fault tree. This is linked
to the database (Simon.dat file) by the integer in the third column.
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Attachment 2 contains the Simon.dat (master data bank) files used in the Risk-Informed assessment
contained in WCAP-15376-P, Rev. 0. There are seven Simon.dat files for the SSPS evaluation:
&
0
0
*
*
*
*

Base Case for SSPS (SimonCB.dat)
Case I for SSPS (SimonC .dat)
Case 2 for SSPS (SimonC2.dat)
Case 3 for SSPS (SimonC3.dat)
Case 4 for SSPS (SimonC4.dat)
Case 5 for SSPS (SimonC5.dat)
Case 6 for SSPS (SimonC6.dat)

The Simon.dat file contains 2+N+M lines. The first line is the title in single quotes. For the purpose of
differentiating the files in this document, the file name has been added outside of the single quotes, in
parentheses. The second line contains two integers- N and M. N is the number of data lines starting with
the third line. The final M lines in the Simon.dat file contain comments.
Each data line contains 8 columns of records that contain the following information:
1. This record is an integer referring to the line number of the data line. The integers can be non
consecutive. This provides the link to the Event.sim file contained in Attachment 1.
2. This record is the mean probability or failure rate associated with the failure mode in the line.
This is the failure probability assigned to the basic event identifier contained in Attachment 1.
3.. This record is the variance of the lognormal distribution associated with the failure mode.
4. This record is an integer that takes on the value of 1, 2, or 3:
* A I identifies that the data is for a failure rate in hours.
0 A 2 identifies that the data is for a probability.
o A 3 identifies that the data is for a common cause calculation.
5. This record is a four-letter reference for the source of data
6. This record is a two-letter reference for the type of component that the data is applicable to.
7. This record is a three-letter reference for the type of system that the data is applicable to.
S. This record contains up to a 64-letter reference for the failure mode description.
Attachment 3 contains drawings for a Reactor Trip and ESFAS function for a typical 4-loop SSPS
Westinghouse plant:
The following drawings are provided for the Pressurizer Pressure- High Reactor Trip Function:
1. Interconnecting Wiring Diagram Cabinet 01, Pressurizer Pressure Protection I, 8817D56, Sheet 28
2. Solid State Protection System Schematic Diagram, Pressurizer Pressure Level Trips, 12961101,
Sheet 7
3. Solid State Protection System Schematic Diagram, UV Output, 1296H01, Sheet 13
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The following drawings are provided for the Auxiliary Feedwater Start on Steam Generator Water Level
Low Low-E-SFAS Function.'- .
1. Interconnecting Wiring Diagram Cabinet 01, Steam Generator Level, Loop 2, Protection L, 8817D56,
Sheet 14
2. Solid State Protection System Schematic Diagram, Steam Generator Low Low Water Level,
1296H101, Sheet 18
Reference I transmitted the following documents to the Document Control Desk that are also applicable
to the information being transmitted in this letter.
1.

One (1) copy of the Application of Withholding Proprietary Information from Public Disclosure, CAW
00-1429 (Non-Proprietary).

2.

One (1) copy of Affidavit CAW-00-1429 (Non-Proprietary).

3.

One (1) copy of the Copyright Notice.

4.

One (1) copy of the Proprietary Information Notice.

As WCAP-15376-P, Rev. 0 and the information being transmitted in this letter contain information
proprietary to Westinghouse Electric Company, it is being controlled with the affidavits transmitted
previously in Reference 1, and signed by Westinghouse, the owner of the information. The affidavits set
forth the basis on which the information be withheld from public disclosure by the Commission and
addresses with specificity the considerations listed in paragraph (bX4) of Section 2.790 of the
Commission's regulations. Accordingly, it is respectfully requested that the information that is
proprietary be withheld from public disclosure in accordance with I OCFR Section 2.790 of the
Commission's regulations.
Correspondence with respect to the proprietary aspect of the Applications for Withholding or the
supporting Westinghouse affidavits should reference CAW-00-1429 as appropriate and should be
addressed to Mr. H. A. Sepp, Manager, Regulatory and Licensing Engineering, Westinghouse Electric
Company, P. O. Box 355, Pittsburgh, PA 15230-0355.
If you require further information, feel free to contact Mr. Ken Vavrek in the Westinghouse Owners
Group Project Office at 412-3744302.
Very truly yours,

Robert H. Bryan, Chairman
Westinghouse Owners Group
attachments/enclosures
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Attachment I
Event.sim (Basic Event) File
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1 028
1 025
.1- 026

'

0.O000000
0.000000
0.000000
0-.000000

0. 000000
0.000000
0.000000
0.000000

1.0274 b.000000 0.000000

1 074 0.000000 0.000000
* 1 074-0.000000-0.000000
.1 02940.000000
1-074.0.000000

0.000000
0.000000

1.0074 0.000000 0.000000
'1 075 0.7000000 0.000000
S 1 029 0.000060 0.000000
1*078 0.000000-0.000000

1 ,038 0'.'000000 0.000000
..l'10779..OOOO.O.0 0o.000000
-1,7 30.-.0700000 0. 000000
0.0000000. *00'0000

.3TCOMP1

.TCOMP-2
* 'TCOMP3~
'TCOMP4
MTST1
'TEST2
'TEST3
'TEST4
' TEST P1
'TEST P2
'TESTP3
'TLLA1
'TLLA2
'TLIA3
'TLLA4
-'TLOOP1
'TLOOP2
'TLOOP3
MTOON4

027 '0.000000 0.-000000

'1

o-1'078

*

1-031 0.000000-0.000000
0.000000

*-

*

1 031
090.000000
~048 :0.0o00000
.~1
0.000000
.1048
1
1r 04 0.90O0O0000

-

0.000000.

0.000000
0.000000.

~1 080 0.O000000*0.000000
1 080 0.000000 0.000000
1 031 0A000000 0.000000
1 0480 0.000000 0.000000

4

* 1*080
1 080
1 080
1 080
'
'

0.000000
0.000000
0.000000
0.000000

0.000000
0.000000
0.000000
0.000000

4

AAatchunew

I

a
tagc'4

ý , '4ý46
'TOPERI
'TOPEiý2

I

'TOE'ER3

I

'TOPER4
TRAgIf

-I
V

'TRAN3

1

qTRAN4

1

'UL308CF
'UL3O8EF'
IUL3I-3BF
*'UL31-3BF

V

10683- 0. 000000 .0-.OOd00'0
1 .083- O.O6bOO6o 0.00606o
1 083 0.0000000;OzOO600
'I-040-0.000000o 6.&60-DO("
3!2 0.00600&A,000000:

.1.

*'UL313DF

I

'UL313EF
'UL315CF
'UL315EF
IUL316CF
IUL316DF
SUL4 04CP
UL404EF
'UL416AP
'UL416BF
'UL416CF
'UL416EF
'UVDAF
'UVDBF

-i 082 0.00,0000, 0.0006000
1 0'82- 0'.600000 0.000000o
-. 082 0.0oi0000 o0'.&ooooo
-I 082-* 0-000bG.oo*6.000001o,1
I 6WO:.,000600
ý00600`o&'.-1

I
-V
I
1
I
V

V
I
I

1 032-.0.000000o 0.0006060
1 032 0.00o000.-0.06O0000
1. 032- 0.OOODOO; &.1000'0,oo-,
1 032 0.00-0060. 0.,000000
1 041 0.0000.000000
1 041 0.000000 0.000006
.1 033 0.000000.0.000,006
1 0-33 0.000000 0 '.000-006
1 042 0.000000 0.000066
1 042 0.000000 0'.0006000
1 043 0.000000 o-ooOO06
1 043 0.000000 0.000000
1
1
1
1

043
043
084
084

0'.000000
0.000000
0.000000
0.000000

0.000000
0.000000
0.000000
0.000000

Allachmerig I
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'MASTER DATA FILE FOR TOPW'
081 0o0
001 1.OOE-00 0.OOE-00 2
0,O0E-00 2
002 0.OOE.0o
003

Oil
012
013
014
015
016
017
018
019

1.OOE-01

0.OOE-00

(

0.OOE-00
] 0.OOE-00
f
] O,00E-00
7.46E-04 0,OOE-00
(
I O.OOE-00
4.45E-03 0,OOE-00
(
1 0.OOE-00.
2,30E-03 0.OOE-00
1.00E-03 OOOE-00

2

061199i
'

D.L.'

"
'

'

'

'.

'

020

3,94E-05

021
022
023
024
025
026
027
028
029
030
031
032
033
034
035

1.16E-04

O.OOE-00
J1 0.OOE-00
2.10E-05 0.OOE-00
1.08E-05 0,00E-00
i.08E-04 0.OOE-00
1i59E-05 0.00E-00
4.32E-04 O.OOE-00
1.83E-03 0.OOE-00
5-48E-03 O,00E400
5.48E-03 0.OOE-00
5.78E-03 0,OOE-00
3.83E-04 O.OOE-00
3,83E-04 0.OOE-00
5.48E-03 0,OOE-00
1.57E-04 O.OOEr00

036

1.16E-03

0.OOE-00

2

'XXIX'

'MR'

037
038
039
040
041
042
043
044
045
046
047
048
049
050

.OOE-02
8.22E-03
8.22E-03
3.83E-04
3.83E-04
3.83E-04
3.83E-"04
7.46E-04
4.45E-03
1.00E-03
3,94E-05
5.78E-03
8.22E-03
0.00E-O0

0.OOE-00
O.OOE-00
O.OOE-00
0.OOE-00
OOOE-00
0.00E-00
0,00E-00
0.OOE-00
0.00E-00
0.004-00
0.00E-00
0.00E-00
0.00E-00
0.00E-00

2
2
2
2
2
2
2
2
2
2
2
2
2
2

'XXXX'
'XXXX
'XXXX
'XNXX'
'XXXX
'XXXX
'XXX'
'XXXX'
'MXXX'
'XXXX'
'XXXX'
'XXXX"
'XXXX'
'XXXX'

'SIS'
'OA'
'TA'
'SIS'
'TB'
'SIS'
'UL'
'$IS'
'UL'
'515'
'UL'
'SIS'
'JUL' 'SIS'
'AC'
'SIS'
'AC'
'SIS'
'AC'
'SIS'
'AC'
'$I'
'AC'
'SIS'
'MT'
'SIS'
'CC'
'RTS'

Attachment 2
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'LOGICAL ONE'

'"

2 'xXX,.
'AC'
2 'XXX7V
'DC'
2 'XXXX.'
'DC'
2 'XXXX- ' 'Aq'
2 ,'XXx'
'AC'
2 'XXXX"
'AC'
2 "X,4X'. 'MR"`
2 'XXX'" sMR'
2 'XXXXJ
'Op'
2 '!XXXý!
'OR'
2 ')=XX'
'SG'
2 '0XXýX"
SD'
2 'XXX'
'SR!
2 "'XXXX'
'SR
2 'XXX:'
'SR'
2 'XXXX"
'SR'
2 'XXXNI'
'SR'
2 'XXXX'.
'SR'
2 "XX)X'.
".TA'
.2 'IXXXX"
'TB'
2 'MXX).! 'AC'
2 'XXXX'
'UL'
2
MXXX.' 'UL'
.2 'XXX'
'MT'
2 '1XXX'
'AC'

0.OOE-00

(S'ImonCB dat)

'ALL'
'ALL'
'ALL'
'ALL'
'ALL'
'ALL'
'ALL"
'AFW'
'ALL'

'SIS'

'ALL'

'ALL'
'ALL'
'ALL'
'ALL'
'ALL'
'ALL'
'ALL'
'ALL'
'AFW'
'AFW'
'ALL'
'ASI'
'AFW'
'AFW'
'SIS'

'LOGICAL ZERO'
'DUMMY PROBABILITY FOR SUB- BASIC, VNT5'
'LOSS OF 118V AC POWERTO SLAV RWAYS,..
1iSV DC POWER SUPPLY FAULTS'
148V DC POWER SUPPLY'"FAULTS'
'COMPARATPR FAILURE'
'LOSS OF LOOP POWER SUPPLY'
'MAINTENANCE UNAVAILABII4TY'
'MASTER RELAY FAILS'
'MASTER RFLAY UNAVAILABLE DUE TO MAINTEN.A"#E'
'OPERATOR ERROR"
LY BOUND'
OUTPUT' RELAY MEC HA
'SG LEVEL SENSOR FAILUE'

"

{

. FAIL$'',
"SAFEGUARDS DRVE' C.
'SLAVE RELAY CONTACTS DO' NOT., CLbSE "T•o.S"A•TM'..
'SLAVE' RELAY FAILS OPEN ELECTRICALLYt
'SLAVE
'SLAVE
'SLAVE
'SLAVE

RELAY
RELAY
,RELAY
RELAY

FAILS, SHORTED -ELECTRICALLY'
UNAVAILABL. DUE TO MAINTENMPCE'
DOES NOT ,MOVE DUE TO MECIANICAL'
UNAVAILABLE DUE-TO TEST'

'TRAIN A UNAVAILABLE, DUE TO TEST'
'TRAIN B UNAVAILABLE:DUE'TO TEST'
'TEST UNAVAILABILITY'
'UNIVERSAL LOGIC CARD'A313 FAILS'
'UNIVERSAL LOGIC CARD A310 FAILS'.
'TRAIN IN TEST (MASTER§ AND LOGIC CABINET)'
'LEAD LAG AMPLIFIER-FAILURE'
'MASTER RELAY UNAVAILABLE DUE TO MAINTENANCE'
'FAILURE OF OPERATOR ACTION'

'TRAIN A UNAVAILABLE DUE TO TEST'
'TRAIN B UNAVAILABLE' DUE TO TEST'
'UNIVERSAL LOGIC CARD A308 FAILS'
'UNIVERSAL LOGIC CARD A315' FAILS'
'UNIVERSAL LOGIC CARD'A404 FAILS'
'UNIVERSAL LOGIC CARD A416 FAILS'
'P-11 COMPARATOR FAILURE'
'P-I1 MAINTENANCE UNAVAILABILITY'
'P-11 OPERATOR ERROR'
'P-il OUTPUT RELAY MýCHANICALLY BOUND'
'P-l1 TEST UNAVAILABILITY'
'TRAIN IN TEST (MASTERS AND LOGIC CABINET)'
'(PRESSURIZER)

BISTABLE COMMON CAUSE FAILURES'

Pago I

'xxx'
0. OOE-00
'xxxx"
0.OOE-00
0.OOE-00
xxxx'
0.OOE-00
'xXXX.'
0.OOE-00
0.OOE-00
xxxx'I
'XXXX'
0.0 O-00
',X~XfX,
ose
'xxxy'
0. OOE-00
0.OOE-00
059 0.OOE-00
xxxx'
060 O.OOE-00 0. OOE-00
0.OOE-00
xxxx'
061.
'xxxxI
062 O.OOE-00 0.OOE-00
0.OOE-00
'XXXX'
063 C
0.OOE-00
''(XXX'
xxxx'
064 1.OOE-02
065 5.1OE-05 0.OOE-00
066 3,94E-05 0. OOE-60
067 3.70E-05 0.OOE-00
*xxxx'
'XXKX'"
068 3.70E-05 0.OOE-00
'xxxx'I
OOE-00
0.
069 5.98E-04
xxxx'I
OOE-00
0.
070 C
'XXX)X'
OOE-00
0.
'xxxx'
071 1.OOE-03
'xxxi
072 1.OOE-03 0.00$-00
0.OOE-00
073 [
0.OOE-00
074 [
"XXXX'
075 2.28E-03 0.OOE-00
'!XXXk,'
076 2.74E-03 0.OOE-00
'XXXX'
0.OOE-00
xxxx'
077 2.28E-03
k'xxxx
•xxxk'
078 2.74E-03 0.OOE-00
'xxx'
*
079 7.46E-04 0.OOE-00
"''XWX
0.OOE-00
080 c
xxxx'
'xuxl,'
OUTPUT'
'xxxxv
"xxxx"
0.OOE-00 2
xxxx'
081 [
xxxx'
082 1.OOE-03 0. OOE-00 2
'xxxv
0.OOZ-00 2
083 t
084 3.37E-04 0.OOE-00 2
2
085 6.85E-04 0.OOE-00
2
0.OOE-00
086 1.37E-03
2
0.OOE-00
087 6.85E-04
2
088 1.37E-03 O,00E700
'TOPS MASTER DATA BANK NOTES'

051 0.OOE-00
052 0,OOE-00
053 4.45E-03
054 5.78E-03
055 3.70E-05
056 3.70E-05
057 C

'

'LINES

11750

'Cc'
'AC'
ABB'
'BE'
'AC'
'AC'
'TA'
'TB'
'AC'
'CC'
'AC'
'TB'

'CC'

'AC'
' TA'
'TB'
'AC'
'AC'
'TA'
"TB'
'AC'
'AC'
'TA'
' TA'
'TB'
'AC'
'AC'

'AC'
'UD'
' TA'
' TA'
'TB'
'TB'

'RTS'
'P.TS,'
'RTS'
'RTS'
'RTS'
'RTS'
!RTS'
'RTS'.
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
IRTS'"
'RTS'
'RTS'

'RTS'
'RTS'
'RTS'

BISTABLE COMMON CAUSE FAILURES'
'(OVERTEMP)
'BREAKER COMMON, CAUSE WAWR'..
'OVERTEMP BISTABLE CHANN I.-UNAVAILABLE'DUE.TO MAINTENANCE'
'OVERTEMP BISTABLE CWANEL'UNAVAILABLE DUE.T9 TEST'
'52/BYPASS BREAKER A 'FAILS'
'52/BYPASS BREAKER B FAILS'
.HAMBERDETECTOR- FAILS'
'UNCOMPENSATED LONG ION'
TO DETECTOR"
OWER.SUPPLY
VOLTAGE"
'LOSS OF SIGH
'INPUT RELAY A GROUyp RTURN OPEN,'I
'INPUT RELAY B GROUND RETURN-OPEN'
'OVERTEMP CHANNEL ISOLATION AMPLIFIER FAIL$',
(PRESSURIZER) .LOGIC.,CABINET COMMON CAUS."
'OVERTEMP CHANNEL LEAD-LAG AMPLIFIER FAILS'
'MANUAL'REACTOR'TRIP FAILS''
'COMMON OPERATOR. ERROR':
'RELAY FAILS TO PROVIDE PROPER OUTPUT'
'52/RT BREAKER A kAIL6'

'52/RT BREAKER B FAILS[
'RTD FAILS TO PROVIDE PROPER OUTPUT'
'OVERTEMP AMPLIFIER FAI'LS TO PROVIDE PROPERý.OUTPUT'

'RTS' I
'RTS'
'RTS'

RT BYPASS A OPERATOR Eg;R9R'
'RT BYPASS B OPERATOR EýROR',
FAILS '.'
'OVERTEMP CHANNEL SUMMATION AMPLIFIER

'RTS'

'LOSS OF" SUI.TATIONAMPLZFI'"

'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'

'TRAIN A UNAVAILABLE DUE.TO MAINTENANCE'
'TRAIN. B UNAVAILABLE. DUE TO- TEST'.,
'TRAIN B UNAVAILABLE PU, TO RAINTENýNCE'
'TRAIN B UNAVAILABLE. DUZETO TEST!
'COMPARATOR* FAILS TO FROVItt "ROPERO&TPUT-'"
'OVERTEMP LEAD-LAG AMPXtIERFILS TO RoviPROPER

'RTS'
'RTS'
'RTS'
'RTS'

'OVERTEMP CHANNEL LOSS O.'LOOP PQWR SUPP.'
'OVERTEMP. CHANNEL OPEATO•R •ERROR'
'TRANSMITTER FAILS 'TO" PAOVIDt' ko,6PER OUPUT••'
'UNDERVOLTAGE 'DRIVER CARb A5IS.,FAILS,'.

'RTS'
'RTS'
'RTS'
'RTS'

'TRAIN
'TRAIN
'TRAIN
'TRAIN

A
A
B
B

RTB
RTB
RTB
RTB

ARE RESERVED 'FOR INITIATING EVENT FREQUENCIES

UNAVAILABLE DUE
UNAVAILABLZ DUE
UNAVAILABLE DUE
UNAVAILABLE.DUE

TO'MAINTE-.ANCI

TO TEST'
TO MAINTENANCE!
TO TEST'

(IEV-)'

*
Attachmerit 2
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'MASTER DATA FILE FOR TOPS'
081 003

001
002

1.OOE-00
0.0OE-00

0.OOE-00
0.OOE-00
0.OOE-O0

06/11/99.

2

'

013 E
015
016

017
018

019

020
021
022

023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046

047
048
049
050

"

] 0.OOE-00 2 '1XXX'
1.49E-03 0.00EO-00 ,2. .'XXXX'
(
0.OOE-00 2 'XXXX'
4.45E-03 0.OOE-00 2
'XXXX'
C
0,OOE-00 2 "XXX1X'
2.30E-03 0.OOE-00 2- 'XXxX.'
1,OOE-03 0.OOE-00 2" 'XXXX'
7,88E-05 0,OOE-00 2 'XXXX'
1.16E-04
2 'XXXX'
0.00E-00 2 'XXXX'
[
2.10E-05 0.00E-00 2 'XXXX'
1.08E-05 0.O0E-00 2 'XXXX'
1.08E-04 0.00E-00 .2 "XXXX"
0,00E-00 2 'XXXX'
1.59E-05 0,00oi-00
4.32E-04 0,00E-00 2 'XXXX'
1.83E-03 0,00E-00 2 'XXXX'
5.48E-03 0. OOE-00 2 ' xXX'
OOE-00
5.48E-03 0.
0.OOE-00 2 '.X•XX'
3.04E-03 0.OOE-00 2 'XXXX'.
3.83E-04 0.OOE-00 2 'XXXX'*
')XXXX',
3,83E-04
2 "XXXX.'.
5.48E-03 0,00E-00
3.14E-04 0. OOE-00 2 'XXXX'
'X•XX'
1,16E-03 0,OOE-00 2 'XXXX'
1,0QE-02 0. 00E-4
8.22E-03 0.OOE-00 2 'NXX.'
8.22E-03 0. OOE-00 2 'XXXX'
3.83E-04 0, OOE-00 2 'XXXX'.
3.83E-04 0.,00B-00
0.OOE-00 2 'XXXX'.
3.83E-04 0, OOE-00 2 "1XXX.'
3,83E-04 0.,00E-00
0.OOE-00
0,00OE-00 2 'XXXX'
1.49Z-03
2 'XXXX'"
4.45E-03 0.,00E-00
0, OOE-00 2 'XXXX'
0.OOE-00
1.OOE-03
0. OOE-00 2 'XXXX'
7,88E-05 0. OOE-00 2 'XXXX'
3,04E-03 0. OOE-00 2 'XX)•X'.
8.22E-03
2 'XXXX'
0.OOz-00 0. OOE-00

Attachment 2

(SlmonCfdat)

2'

003 1.OOE-01
2'
01 (l
2 ')XXX'
012 (
] 0.OOE-00 .2', "XXXX.'
014

D,L.'

.

'AC'

'ALL'

'DC'

1 AL

'DC'
'AC'
'AC'
'AC'

'ALL'
'ALL'

'ALL'
'ALL'
'ALL'I

'ALL'

'MAINTENANCE UNAVAILABILITY'
'MASTER RELAY FAILS"

'AFW'

'MASTAR RELAY UNAVAILABLE DUE TO MAINTENANCE'
'OPERATOR ERROR'
'OUTPUT RELAY MECHANICALLY, BOUND'
"'SG LEVEL'SENSOR. FAILURE'
'SAFEGUARDS DRIVER CARD FAILS'

'MR1
'XR'
'QR'
'SG'

'SD'
'SR'
'E.R'

'SR'
'SR'
'SR'

'SR'

'TA'
",.TB'

"AC'
IUL'
;UL'

'LOGICAL ONE'
'LOGICAL ZERO'
'DUMMY PROBABILITY FOR SUB' BASIC EVENTS!
'LOSS OF 118V AC ?OWER TQSLAVE RELAYS'
'15V DC POWER SUPPLY FAULTS'
'48V DC POWER SUPPLY FAULTS'
'COMPARATOR FAILURE'
'LOSS OF LOOP POWER. SUPPLY'

'ALL'
'ALL'
'ALL'
'ALL"
'ALL'
'ALL!
'ALL'
'ALL'
'ALL'
'ALL'
'ALL'
'ALL'

'SLAVE RELAY CONTACTS DQ NOT CLOSE TO'START: COM?'
'SLAVE RELAY FAILS OPE9.-..LECTRIcA"LT.J
'SLAVE RELAY FAILS 41JORTED ELECTRICALLY!'..
'SLAVE RELAY' UNAVAILABLE'DUE TO MAINTENANCE1

'SLAVE RELAY DQES'NOT MOVE DUE TO MECHANICAL'
'SLAVE RELAY UNAVAILABlE.DUE TO.TEST'
'TRAIN A UNAVAILABLE.DPE TO TEST'
'TRAIN B UNAVAILABLEDV&:TO T6EST'"

'TEST. UNAVAILABILITY'
'ASI'

'UNIVERSAL

LOGIC CARD A313.. FAILS-'

'TA'

'SIS'

'UNIVERSAL LOGIC CARD A316.FAILS'
'TRAIN IN TEST' (MASTERS AND LOGIC CABINET)"'
'LEAD LAG AMPLIFIERFAILURE'.
'MASTERRELAY UNAVILABLE .PUE.TO MAINTENANCE
'
'FAILURE-OF OPERATOR ACTION'
'TRAIN A'UNAVAILABLZ* DViE TO TEST"

'TB'

Isis'

'TRAIN B'UNAVAILABLE DUE TO TEST".

'UL'
'UL'

Isis,
Isis'
Isis,
ISIS'

'UNIVERSAL LOGIC CARD A308 FAIL'"
'UNIVERSAL LOGIC CARp' A315.FAXLS.'
'UNIVERSAL LOGIC.' CARD A404" FAILS'
'UNIVERSAL LOGIC CABD.A416 FAILS'
'P-i1 COMPARATOR FAILURE'
'P-il MAINTENANCE UNAVAILABILITY.'
' P-11 OPERATOR. ERROr".
'P-l1 OUTPUT RELAY MECHANICALLY BOUND'.
'P-1 TEST UNAVAILABILITY':
'TRAIN IN TEST (MASTERS AND LOGIC CA.INET)} •
'(PRESSURIZER) BISTABLE. COMMON CAUSE' FAILUR45"

"AC'
'MR'

'AFW'
'5is,

ISIS

'ASI5

WUL'
'UL'
'AC'
'AC'
'AC'
'AC'
'AC'
'Cc'

'5.15'
Isis'
'sis,
Isis,
'RTS'I

3Pao3

051

0.00E-00

052

0,O0E-00

053

4.45E-03

054
055'
056

3.04E-03
3.70E-05
3.70E-05

057 E
o58 (
059
060
061.
062
063
064
065
066
067
068
069
070
071
072
073

0.OOE- 00
0.0OE-00
0.OOE-00
1.OOE-02
5.10E-05
7.88E-05
3.70E-05
3.70E-05
5.98E-04
1.OOE-03
1.00E-03

074

075

2.28E-03

0.00E-00
0.00E-00

0.00E-00
0.00E-00
0. OOE-00
0. OOE-00
0.005-00
0.,OOE-00
0.00E-00
0.00E-00
0.00E-00
0,00E-00
0, 00E-00
0.001-00
0.00E-00
0. 00E-00
0. 00E-00
0.OOE-00
0.00E-00
0. 00E-00
0. OOE-00
0.00E-00
0.OOE-00
0,00E-00
0.OOE-00
0.00-00
0. 00E-00.
0.00E-00
0, 00E-00

076 2.74E-03
077 2.28E-03
078 2.74E-03
079 1.49E-03
080
OUTPUT'
081
]
082 1.00E-03 ]
083
S084 3.37E-04
085 6,85E-04
086 1.37E-03
087 6.85E-04
088 1.37E-03

0.00E-00
0.00E-00
0.OOE-00
0.00E-00

I

nut

flit.

flt

'LINES

KI% .'n

11-50
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0.00E-00
0.OOE-00
0.OOE-00
0.'005-00

2
2
2
2
2
2
2
2
2
2
2
2
2
2
.2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

'XXXK'

'XXXX'
'xxxx'

xxxx'

'AC'

'AC'

'xxxx' 'BB'
'xxxx'
'xxxx'
xxxx' 'AC'
'AC'
'XXXX'
'xxxx'
'xxxx'
'XXXX'

'xxxx'
I'xxxx'I
I'xxxx'I
I'xxxx'I
xxxx'

XXX4'

Ixxxx I
'xxxx'*

'TA'

'TB'
'AC'
'CC'
'AC'
'TB'

',CC'
'AC'
'TA'
'TB'

'xxxx'

'AC'
'AC'
' TA'

'xxxx'

'AC'

xxxx'

'XXXX'

'xxxx,
'xxxx'
XXxX'
'xxxx'

'TB'
'TA'

'RTS'
'RTS'

'RTS'

'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'

'RTS'
'RTS'

'RTS'
'RTS'
'RTS'
'RTS '
'RTS'

RTS '
RTS'
RTS
RTS
'RTS'

'TA'

'RTSI

'TB'
'TB'

'RTS
'RTS'
IRTS,

'xxxx'

'AC'
'AC'
I'AC,'
fAC'
'AC'

XXXX'

'UD'
'TA'
'TA'
'TB'

'xkxx'I

"2

.xxxx'

2

~xxxx'

2
2
2
2
2
2

!CC'
'CC'

'TB'.

'RTS

'RTS'
'RTS'
RTS'
RTS•
RTS'
RTS'

BISTABLE COMMON. CAUSE FAILURES'
'(OVERTEMP)
'BREAKER COMMON CAUSE FAILURE'
'OVERTEMP BISTABLE CHANNEL UNAVAILABLE DUE TO MAINTENANCE'
'OVERTEMP BISTABLE CHANNEL UNAVAILABLE DUE'TO TEST'
'52/BYPASS BREAKER A FAILS'
'52/BYPASS BREAKER B FAILS'

'UNCOMPENSATED LONG ION CHAMBER DETECTOR FAILS'
'LOSS'OF HIGH VOLTAGE POWER SUPPLY TO DETECTOR'
'INPUT RELAY A GROUND RETURN 'OPEN'
'INPUT RELAY B GROUND RETURN OPEN'
'OVERTEMP CHANNEL ISOLATION AMPLIFIER FAILS'

'(PRESSURIZER) LOGIC CABINET COMMON CAUSE'
'OVERTEMP CHANNEL LEAD-LAG AMPLIFIER FAILS',
'MANUAL REACTOR TRIP FAILS'
'COMMON OPERATOR ERROR'
'RELAY FAILS TO PROVIDE PROPER OUTPUT'

'52/RT BREAKER A FAILS'
'52/RT BREAKER B FAILS'
'RTD FAILS TO PROVIDE PROPER OUTPUT'
'OVERTEMP AMPLIFIER FAILS TO PROVIDE-PROPER OUTPUT'
'RT BYPASS A OPERATOR,. ERROR'

'RT BYPASS B OPERATOR ERROR'
'OVERTEMP CHANNEL SUMMATION AMPLIFIER FAILS"'
'LOSS OF SUMMATION AMPLIFIER'
'TRAIN A UNAVAILABLE DUE TO MAINTENANCE'
'TRAIN B UNAVAILABLE DUE. TO TEST'
'TRAIN B UNAVAILABLE DUE TO MAINTENANCE.,"
'.TRAINSB UNAVAILABLE DUE TO.TEST'
'COMPARATOR FAILS TO PROVIDE PROPER OUTPUT',
'OVERTEMP LEAD-LAG AMPLkFER FAILS TO PRbVID 'PROPER
'OVERTEMP CHANNEL LQSS"OF,. LOOP:. PQWERSUPPLY!,
'OVERTEMP CHANNEL OPERATOR:,ERROR' -.
'TRANSMITTER FAILS TO:". RkVIDE PROPER OUTPUT!,
'UNDERVOLTAGE DRIVER.CARDA5S_
FAILS'
"
'TRAIN A RTB UNAVAILABLE,DUE TO.,MAINTENAN'C5"
'TRAIN A RTB UNAVAILABLE" DUE TO. TEST' '

'TRAIN B RTB "UNAVAILAB.Z•"DUE TOMAINTENANCE'"
'TRAIN'B. RtB UNAVAILABLE -DUV TO TEST'

ARE RESERVED FOA'INITIATING EVENT FREQUENCIES

1A
xr

(IEV-) '

Page 4

'MASTER' DATA FILE FOR TOPS'."
081 003
001 1,OOE-00

0. OOE-00

O.09E-00
1.O0E-0l

0. OQE-06
0.OOE-00

004
003
O11

0.OOE-00

012
013

0. OOE-O0
0.OOE-00
0O1OOZ-O00

014

01s
016
017
018
019
020

021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050

7. 46E-04

0.OOE-00

2'
2
2
2
2
2
2

,D.L.
D.L.''."

I'
'6

.*''i'
.'

..,

.

*1.*,

'XXXX'.

'AC'
"AC'
'XXX.X~,,' :A
"xxxx'
'MRS
"xxxx'. 'MR'

"2 •')(:9XX',

O..OOE-O0
0. OOZ-00

2.30E-03
1 - oo-03

0. OOE-•O
.2
0.OOZ-O0
2'
0. OOzE-O
2'
0. OOE-O0 2' '"XXXV'

3.94E-05
1.16E-04

0.OOE-00
0. OOE-O0

2

'S'

2
2.1OE-05
2
1,08E-05 0, OOE-O0 2 'IXXX.
'"B'
'SR'
1.08E-04 0. OOE-00 2 'XXXX"'
'XXXX'
'AR'
'xxxx'
.',S,'
1.59E-05 0, OOE-O0 2 'XXXX'
''SR
4.32E-04 0. O0E-00 2 'XXXX'
'SR'
1. 83E-03 0. 00E-00 2
3.65E-03 0. OOZ-00
2 'XN,M , ' TAI
3. 65E-03. 0. OOE-00
2
5,78E-03 0. OOE-0o 2 'XXXX'
'AC'
1. 1SE-03 0.OOE-00 2 'XX='
'UL'
1.15E-03 0.OOE-00 2 ' XXXX'
'UL'
"
'XXXX
''A
3, 65E-03 0.OOE-00 2 'XXXX' 'U'MT
1.57E-04 0.OOE-00 2 'XXXX'
UAC'
1.16E-03 O.OOE-00 2 'XXXX"
'AR'
1, OOE-02 0. OOE-00 2 ''XX•X~
'.OA'
6.39E-03 0, OOE-00 2 'XXIX'. 'ATA'
'.Y~X= "* 'TB'
6.39E-03 0, OOE-00 2
1 '15E-03 0. OOE-00 2 'XX)XX'
''UL
1.15E-03 0, OOE-00 2 'XXXX'.
'UL'
1.1SE-03 0.OOE-00 2 .'XXXX'
'UL'
1, 15E-03 0. OOE-00 2 'MXXXX,'
'6L'
7.46E-04 0, O0E-00 2 'XXXX' " 'Aq'
4. 45E-03 0.OOE-00 2 ' XXX.X I 'A9'
'AC'
1. OOE-03 0. OOE-00 2 •'XXXX'v.
'XýXXI
IAC'
3.94E-05 0.00OE-00
0. OOE-00 2
'X
ýXX'•
'AC'
5.78Z-03 0,.OE-00 2
.'XXYXXI'MT'
6.39E-03 0,00OE-00 2
2 'xx~
XX ''
C'
0.OOE-00

Attachsmvnt 2

I'

I

*

6

"-6,

' XXXX ' 'DC'

'ALL'

'ALL,'
'ALL'
'ALL'
'ALL '
'ALL'
'ALL'
'AFW'
'ALL'
"ALL'
'ALL"
'ALL'
'ALL'
'ALL'
'ALL'
'ALL'
'ALL'

'AFW'
'ALL'
'ASI'
'AFW'.
'AFW'
',$i'
'IsS'
'Isi'
ISIS'

ISIS'
'SIS6

ISIS$

Isis'
ISiS,
ISis,
ISiS,
'Is,

Isis,
Isis,
IRTSI

,-

",
.-.

.6

',xxx,.'> "AC'

4.45E-03

,1monC2.a .
'LQGICAL..ONE"
'LOGCAL ZERO'

"

..

. ,.

I '.:

.4

"

'DUMY PR.OBALITY"
p....
EMT$
'LOSS OF, 118V AC-.POWER,.Q,
AVERE•. S.C
15V DC POWER SUPPLY. ?A.LTS"'.
'48V DC POWER SUPPLY FAULTS'

.:

'COMPARATOR FA14URE'
'LOSS OF LOOP POWER' SUPPLY'

'MAINTENANCE UNAVAILABILITY"'
'MASTER .RELAY FAILS':
",
'MASTER. RELAY UNAVAILABW~PJJE TO MAXTENNqA
,
'0PERATORERROR'
'OUTPUT.RBLAY, MECHANI
Y'BOUN,.':
B N
"V.
.
.
'SG LEVEL SENSOR.FAILU.RE'.
.

"

'SAFEGUARDS.:PDRIVZR•. ,•~;EA LS'S,

,
,'.:'
'SLAVE RELAY CONTACTS' DO'NOT CLOSE TO' ;STARTCQMPI'
'SLAVE RELAY FAILS .OP.F-.ELECTRICALLY'
'SLAVE RELAY FAILS SHORT.ED' ELECTRICALLY"'
'SLAVE RELAY UNAVAILABLE DUE TO MAINTENANCE"!
'SLAVE RELAY DOES NOT.MOVE DUE TO MECHANICAL'
'SLAVE RELAY UNAVAILABLE DU.E.TO TEST'
'TRAIN A UNAVAILABLE DUE TO TEST'
'TRAIN B UNAVAILABLE DUE TO TEST'
'TEST UNAVAILABILITY'
'UNIVERSAL LOGIC CARD,A313 -FAILS'
'UNIVERSAL. LOGIC CARD A;16'.%F•AILS'
'TRAIN IN TEST" (MASTERS* AND LOGIC :CABINET)I'
'LEAD LAG AMPLIFIER FAILWUBR'.
'MASTER RELAY VNAVAIIABIE DUE .TQ MA..INTENANCE'
'FAILURE OF OPERATOR :ACTION,'

'TRAIN A UNAVAILABLE .DUZ'TO TEST'
'TRAIN B UNAVAILABLE DVE.TO TEST'
'UNIVERSAL' LOGIC CARD A308 FAILS$'
'UNIVERSAL LOGIC .CARD. A315. FAILS"
'UNIVERSAL LOGIC CARD A404*"FAILS'
'UNIVERSAL LOGIC CAR.D:A416 FAILS'
'P-l COMPARATOR FNI LURE'.
'P-I1 MAINTENANCE. UNAVILA.BILITY'
'P-Il OPERATOR ERROR'
'P-1l OUTPUT RELAY MECHANICALLY BOUND,
'P-i1 TEST UNAVAILABI4ITY,_.'
'TRAIN IN TEST (MASTERS.AND LOGIC CABINIET)','
(PRESSURIZER) BISTABLE. COMMON 'CAUSE FAILURES't

051
052
053
054
055
056
057

0.OOE-00
0.00E-00
4.45E-03
5.78E-03
3.70E-05
3.70E-05

058
059
060
061
062

063
064

065

0.OOE-00
0.OOE-00

0.OOE-00

0.OOE-00
0.00E-00
0.00E-00
0. OOE-00
0.00E-00
0.OOE-00
0.OOE-00
0.OOE-00

0. O0E-00
0.0OE-00 0.005-00
] 0,OOE-00
(
0.00E-00
1.00E-02
5.10E-05 0. 00E-00
3.94E-05 0.00E-00
3.70E-05 0.OOE-00
3.70E-05 0,00E-00

066
067
068
069 5,98E-04
070 [
071 1.00E-03
072 1.00E-03
073
074
075 2.28E-03
076 9.13E-04
077 2.28E-03
078 9.13E-04

0,005-00

'xxxxy

2
2
2

'xxxx'

'CC'
'AC'
'AC'
'BB'

'XXXX!
'xxxx'

"BB'
'AC'

'xx~xc

'TA'

'RTS'
'RTS
RTS
RTS
'RTS'
RTS'
RTS
RTS
'RTS'

tTB'

'RTS'

'AC'
'CC'
'AC'
"TB'

'RTS'

'xxxx'

2

2
2
2
2
2
2
2
2
2
2

'xxxx'
'xxx'

'~xx~x

2
2
2
2.

0. 00-00 2 ..xxxx.
'2:
O,
00E-400
0.OOE-ýO0
'xxxx',
2.
0.00E-00 2
'~XXX'
0.00E-00 2
0.00E-00 2.
0.OOE-00 2 'xxxx'
0.00E-00 2.
0.00 -00 2
079 7.46E-04 0.00E-00 2
0.00E-00
080 [
'xxxx',
OUTPUT'
2
0. 00E-00
081
'xxxx I
082 1.OOE-03 0OOOE-O00 :2
] 0.OOE-00 2
083
084 1.01E-03 0.005-00 2
085 6.85E-04 0. 005-00 2
086 1.37E-03 0.00O-00 2 'xxxx'
2 'xxxx'
087 6.85E-04
2
088 1.37E-03 O.OOE-00
'TOP$ MASTER DATA BANK NOTES'
'LINES

11-50

-

'cc'

'AC'

'CC'
'AC'
'TA'
•TS'
'AC'
'AC',

"TA'
"TB'
'AC'

"AC'
'TA!'

'TA'
'TB'
ITB'
'AC'

'AC'
'AC'

'AC'
'AC!
'UD'
'TA'
'TA'
'TB'
'TB'

'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
' RTS '
'RTS"
'RTS'
' RTS'

'RTS'
'RTS'
' RTS '
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'

'(OVERTEMP) BISTABLE COMMO •'CAUSZ.FAIVUR S'
'BREAKER COMMON CAUSE FAILURE'
'OVERTEMP BISTABLE CHANNEL UNAVAILABLE DUE TO MAINTENANCE'
'OVERTEMP BISTABL ,CHANNEL UNAVAILABLE DUE'TO TEST'
'52/BYPASS BREAKER *A"'AILS'
'52/BYPASS BREAI<ER B FAILS'
'UNCOMPENSATED LONG ION:CHAMBER DETECTOR FAILS'
'LOSS OF HIGH VOLTAGE .POWER SUPPLY. TO D'ETECTOR'
'INPUT RELAY A GROUND•RETURN OPE4.'
'INPUT RELAY B GROUND RETURN-OPEN'
'OVERTEMP CHANNEL ISOLATION AMPLIFIER FAILS-'
LOGIC-CABINET. COMMON .CAOS1"E'
'(PRESSURIZER)
'OVERTEMP CHANNEL LEAD-LAGAMPLIFIER FAILS'
'MANUAL REACTOR TRIP FkAILS'
'COMMON OPERATOR ERROR!'
'RELAY FAILS. TO PROVIDE PROPER OUTPUT'
'52/RT BREAKER.'A 'FAILS,'.

'52/RT BREAKER.B FAILS"
,.
'RTD FAILS TO PROVZiDZ,'`R.9PtR OUTPUT'..
PRO
PROVID'
'TO.
FAI-LS
AMPLIFIER
'OVERTEMP.
...
'RT BYPASS A OPERATOR ERR'
'RT

BYPASS B.OPZRATOP.,ERROR•'.

ROUTPJT'.

'.

O AMPTIpNEAMPL'I"ER.",
'OVERTOMP CHANNEL
'LOSS OF
'TRAIN B UNAVAILABLE DUE TO MAINTENANC'

'TRAIN B UNAVAILABLE DVE.TO TEST'
'COMPARATOR FAILS TO PRýOVIDE PROPER OUTPUT'.

'OVERTEMP 'LEAD-LAG AMLrER FAILS TO PROVDPE PROPER
'OVERTEMP
'OVERTEMP

CHANNEL LOSS OF LOOP PbWER SUPPLY'
CHANNEL OPERATOR, ERROR'%,

'TRANSMITTER FAILS TO "ROVID' PROPER" OWTPUT'
'UNDERVOLTAGE DRIVERCARD ASS FAILS'
'TRAIN A RTB UNAVAILABLE DUE`TO MAINTENANCE'
'TRAIN A RTB UNAVAILA L.DUE •O.TEST'
'TRAIN B RTB UNAVAILABLZ DUE TO MAINTENANCE'
'TRAIN B RTB UNAVAILABLE DUE TO TEST'

EVENT FREQUENCIES (IEV-).'
ARE RESEAVEZD F9"RyINITIATING
Q,..........

1

...

kAi

,,*

1
*

.(

'1jp6,
Attachrmcnt 2

.

.

I',

.

"

''1
*

**,
....

A
'

I

*
*

S.

, -

'MASTER DATA FILE FOR TOPS'

081 003
001 1.OOE-00
002 0.1-QEQ0
003 1.00E-01
011
3
012 C
013
014 7. 46E-04
015
016 4. 45E-03
017
018 2,304-03
019 1.OOE-03
020 3. 94E-05
021 1.16E-04
022
023 2. lOE-05
024 1.08E-05
025 1. 08E-04
026 i159E-05
027 4. 32E-04
028 1.83E-03
029 3. 65E-03
030 3.6SE-03
031 5.78E-03
032 3.83E-04
033

3.83E-04
3.65E-03
1.57E-04

034
035

1.16E-03
1.OOE-02

036

037
038
039
040
041
042
043
044
045
046
047
048
049
050

0.OOE-00
0.OOE-00

0.00&-00
0. 0OE-00
0.00E&.00
0.OOE-00

D.L.'

*0•/i1/99,
1

'

,

,

'XR
I

'XXXX'
*,'()XX'

f4

I

IDC

'DC'
' DC'

' XXXX'

'AC'

'XXXX'

'AC'

'XXXXI

'MR'

0. oor.,oo
00E-'00
o,

.'•XXX(1':

'MR'

''xxxx'>;

'op,

0.00OE-00

0.OOE-00
0.OOE-00
0. OOE-O0
0.OOE-00

0. OOE-00
0.
OOE-0.0
0,00E-00
0.OOE-00
0,OOE-00
0. OOE-00

')PC3X'

'AC'

'OR'

'•xxx'

'SD'

Ixx.ko

'SR'
'SR'

"IX.I'

'XXXX'

'SR'

0.00E-700

0.00&-00
0.OOE-00
0.OOE-00
0.00E-00
0. OE-O0
0. OOE-00

, .'XXO''"'VL'•
' XXX'
'XXXX'
.'x
XX'
'XXX*Xt..'
"'XKXX k"I

.'AC'
'UL'
'AL'
'MR'
'
'

'XXXX'. ' 'AC'
'xx¾xý
1
'MR,
'XXXX'

'UA'

'XXXX'

' TA'

3.83E-04

0.,00E-00
0.OQE-OQO
0.OOE-00

3.83E-04

0,0OE-00

"MXXX'
' XXX
.'X~X'.

'UL'
''AC'
UL'

3.83E-04

0.OOE-00
0.OOE-00

4.5.7E-03

3,83E-04

,'Ix•xx

I'UL'I

0,QO0E_;00

,','XXXX'
¾X•qX 1 'UL'
1AC'

3,94E-05

0.00•-00
0. OOE-00
0. ODE-00

'XXXX'
'AC'
•'MXXX'
'AC'
'
.XXX 'AC'

5.78E-03

0.OOE-00

.4. 57E-03

0,OOE-00
0.OOE-00

7.46E-04
4.45E-03

1 OOE-03

0.OE-00

Attachunc•i
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1
'XX)X
I'AC'
'xxXI 'Mr'

I.,.xv .co.

BASIC ,EVENTS'

'LOSS OF 118V AC POWER TO SLAVE RELAYS"

'ALL'
' ALL '
'ALL'
'ALL'
'ALL'
'.ALL '
'ALL'
'AFW'
'ALL'

'15V DC POWER SUPPLY FAULTS'
'48V DC POWER SUPPLY FAULTS'
'COMPARATOR FAILURE',
'LOSS OF-LOOP POWER SUPPLY'
'MAINTENANCE UNAVAILABILITY'
'MASTER RELAY FAILS'
'MASTER RELAY UNAVAILAPLE DUE TO' MAINTECNANkC
'OPERATOR'ERRORI..

' ALL'

'OUTPUT RE&LY M&CHAVIqLP4Y BOUND'

'ALL
'ALL
'ALL'
' ALL

'SG LEVEL' SENSOR"FAILURE'
'SAFEGVARDS DRIVER CARD, ,FAILS'

'xxx*0
S'R "ALL
'XXXX~'
'SR'
-';XX-." "S'RAC
'ALL'

0.OOE-00

4.57E-03

I

0.00E-00
0.0OE-00
0. OE-00
0.OOE-00

'XXXX'

'LOGICAL ONE'
'LOGICAL ZERO'
'DUMMY PROBABILITY FOR $UB-

!

*'XXX', 'AC'
'-I xxx

(SlmonC.dat)

'SLAVE RELAY CONTACTS .Dq.NOT CLOSE,.TO START.C OMP'
'SLAVE RELAY FAIL$ OPEN .ELECTRICALLY'
'SLAVE RELAY FAILS 4.ORTED .ELiCRICALLY!
'SLAVE

RELAY .UNAVAIL.ABLqDUE TO MINTE.,CN

'ALL'
'ALL'

'SLAVE RELAY DQ4S NOT MOVr,. DVE. TO: MEC,,HANIL.'
'SLAVE RELAY UNAVAILABLE- DUE TO TEST'

'AFW'

'TRAIN A UNAVAI.4AB. 1
DVE'TO TEST'
'TRAIN B UNAVA iABLE.6DUE.TO TEST.'

'AFW
'ALL'
'ASI'

'AFW'
'AFW '

'TEST UNAVAILABILITY(
'UNIVERSAL LOGIC CARD Aj313.FAILS'
'UNIVERSAL LOGIC CARD A316,F.PILS'
'TRAIN IN TEST' (MASTERS 'AND LOGIC CAý.NZTj.':""

',"

,

"SIsis

'LEAD LAG AMPLIFIER "FAILUR4E'

'Isis
SI.'*5

'MASTER RELAY UNAVAILABLE QUE TO MAINTENA•NCE'
'FAILURE OF OPERATOR ACTON'.
'TRAIN 'A; UNAVAILABLE q`UE TOTEST',
'TRAIN B UNAVAILAOLE DVZ TO TEST'"

ISIS'
Isis,
'3iS'
'515'
Isis,
ISIS'
'sis,
1SIS'
'RTS '

'UNIVERSAL LOGIC CARD A308 FAILS.'
'UNIVERSAL LOGIC CARD A315 FAILS'
'UNIVERSAL LOGIC CARD A404QFAIL$'
'UNIVERSAL LOGIC CARD A416,.FAILS,'
'P-11 COMPARATOR FAILURe"
'P-11 MAINTENANCE UNAVAILABILITY'
'P-il OPERATOR ERROR'
'P-1i OUTPUT RELAY M=WANICALLY BOUND'.
'P-i1 TEST UNAVAILABILITY',
'TRAIN IN TEST (MAST4RS AND LOGIC CABINET)'

'(PRESSURIZER)

BISTA4LE. COMMON CAUSE FAILURES'
,

.

.-

I..-4

" "•

'

%

..

,.

0.00E-00 0,OOE-00
,xxxx
,cc,
'CC'
052 O0OOE-00
0.OOE-00
053 4.45E-03 0. 00-00
"XXXX.'
'AC'
054 5.78E-03 0.OOE-00
'xXXX'
'AC'
055 3.70E-05 0,OOE-O0
'XXXX'.
'BB'
056 3.70E-05 0.OOE-00
'BB'
'XXXX'
057
0.00-00
''XXXX"
'AC'
os0
0.00Z-00
'AC'
.'XXXX'
059 0.OOE-00
0.OOE-O0
'TA'
'XXXX'
060 0.'OOE-00 0,00OE-00
.'TB'
'XXXX'
0.005-00
OOE-00
0,
061
'AC'
'XXXk"
*'XXXX'
'CC'
062 0.OOE-00 0.00-00
063
0.OOE-00
'AC'
'XXXX'
",IXXW 'TB'
064 1.OOE-02 0.OOE-O0
'X(XX'
'CC'
065 5,10E-05 0.00E-00
"'XXXk'
066 3.94E-05 0.OOE-00
'AC"
'XXXX'
'TA'
067 3.70E-05 0. 00-00
",XXXX', 'TB'
068 3.70E-05 01OO-O0
069 5.98E-04 0.00E-00
'XXXX"o.'.AC'
070 [
0.OOE-00
'AC'
'XXXX'
"XXXX'
071 1.OOE-03
'TA"
0. 00-00
072 1.OOE-03 0. 00-00
'TP'
'XXXX'
073
] 0.00-00
'XXXX"`- 'AC'
074•
0.005E-00
'XXX'', I'AC'
075 2.28E-03 0,OOE-00.
'.TA'
"XXXXK
076 2.74E703 0. 00E-:00
'XXX'X'
',TA'
077 2,28E-03 0.00E-00
")'xkxX, ''TB'
078 2.74E-03 0.00E-00
'TB'
'XXX'
079 7.46E-04 0.00E-00
'XXXX''
'AC'
080 (
.'XXX' " 'AC'
OUTPUT'
0.OOE-60
081
0.005-00
•tXXXX"" 'AC'
082 1.00t-03
.'XXXX"' 'AC'
0.00OE-00
083 (
'MXXX'' 'AC'
OOE-00
084 3.37E-04 0.
0.OOE-00
•'XXXX'
'UD'
085 6.85E-04 0. 00E-00
'TA'
'XXXX'
086 1.37E-03 0,005-00
'XXX9'
"'TA'
087 6.85E-04 0,OOE-00
"'XXXl' 'TB'
088 1.37E-03 0.0OE-00
'TB'
'MXXX'
'TOPS MASTER DATA BANK NOT•ES! A.
051

'

'X~xx'*

A

'

~

.

,

'RTS'
'RTS'
"RTS
RTS

'(OVERTEMP). BISTABLE. C6
0N,,'CAUSZ: FAILVZql
O
, %
'BREAKER COMMON, CAUSE,.FAILURE,
'.,
*',
'OVERTEMP" BISTABLE' CHANNEL UtNAVAIL BtE,' UE2TOo, MA;NTENCg'
'OVERTEMP BISTABL .C5A1NNEI, UNAVAILABLE:. DUE .TO TEST'

RTS
'RTS'
IRTS

'52/BYPASS

'RTS
'RTSf
'RTS'
'RTS'
IRTS'
'RTS'
'RTS'
RTS'
RTS'
1RTS '
'RTS.'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS
'RTS
'RTS
'RTS
' RTS'
'RTSf
'RTS'
RTS
RTS

RTS
RTS'
RTSI
RTS'

BREAKER A FAILS'

'52/BYPASS BREAKER B FAILS'
'UNCOMPENSATED LONG ION CHAMBER.DETECTOR FAILS'
'LOSS OF HIGH VOLTAGE POWER SUPPLY TO DETUCTOR'
'INPUT RELAY A GROUND*,RETURN OPEN'
'INPUT RELAY B GROUND RETURN OPEN'
'OVERTEMP CHANNEL ISOLATION AMPLIFIER FAILS'
'(PRESSURIZER). LOGIC. CABINET COMMON CAUSE',
'OVERTEMP CHANNEL LEAD-;LAG AMPLIFIER FAILS'
'MANUAL"REACTOR ,TRIP FAILS"
'COMMON 'OPERATOR ERROR'"
'RELAY FAILS TO PROVIDE PROPEROUTPUT',
r'
'52/RT BREAKER'A FAILS'
'52/RT BREAKERoB FAILS"
'RTD FAILS TO PROVIDE PROPER OUTPUT'
'OVERTEMP AMPLIFIER FAILS TO PROVIDE PRO.PER'OUTPUT'
'RT BYPASS A OPERATOR ERROR'l
'RT BYPASS B.OPERATOR ERROR'
'OVERTEMP CHANNEL SUMMATION AMPLIFIER FAILS.!
'LOSS OF. SUMMATION, AMPLIFIER"
'TRAIN A UNAVAILABLE DU4,TO MAINTENANCE'.
'TRAIN B UNAVAILABLE'DUE.:TO TEST'
'TRAIN B:UNAVAILABLEDUE,,TO MAINTENANCE' . .
'TRAIN. B UNAVALAELE:DUZ.-TO, TES.T'.
.
'COMPARATOR FAILS TO PROVIE..D PROPAR OUTPUTft.
'OVERTEMP LEAD-LAG.AMPLrIER FAILS ,TO PROVIDE':P'ROPER
.

'OVERTEMP' CHANNEV,.LOSS,:"Qi,,LOOP POWER'SUPPLY..';
'OVERTEMP CHANNEL OPERATOR. ERROR'
'TRANSMITTER FAILS'TO PROVIDE PROPER OUTPUA',
'UNDERVOLTAGE DRIVER' CARD A515 FAILS'
'TRAIN A RTB UNAVAILABLEX.DUE TO. MAINTENANCE(
'TRAIN A RTB UNAVAILABLE DUE- TO TEST.'
'TRAIN B RTB UNAVAILABLI'DUE TO'ýAINTENANC4ý'
'TRAIN B RTB UNAVAILABLE,-DUE TO ATES.T
*

%

I

'LINES

.'
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'MASTER DATA FILE FOR TOP$'"0'6/I,/99. 'D.L.' ($SmonC4.da.t)
,
081 003
001 1,00E-00 0.OOZ-00
'LOGICAL ONE •
"U' "'"
"' ,"
002 0.OOE-00 0.OOFO-00 .2: !'
'LOGICAL ZERO'
003 1.OOE-01 0.OOE-00
'DUMMY PROBABI'LITY.FO&, SUB- 'BASIC EYENTS'
011 [
0.OOE-00 2 •'XXXX'
'AC'
'LOSS OF. 118V AC POWER TOSL.AVE, RiELAYS!'
'ALL'
012 [
I0.QOOE-00 2. ~XXXX
'D'
'15V DC POWER SUPPLY FAULTS.'
013
0. OOE-00 -2 'XnX'_. 'Dr'
'48V'DC POWER.'SUPPLY,-.FAULTS.'
'ALL'
014 7.46E-04 O.00E-00 2 ''XXXX' 'AC'
'COMPARATOR FAILURE'
'
'ALL'
'AC'
015
0.OOE-00 2 •'XXX•'
'LOSS OF LOOP P•OWER SUPPLY-'
'ALL'
016 4. 45E-03 0100Z-00 2' 'XXXX'
-'AC'
'MAINTENANCE UNAVAILABILITY'
'ALL'
017
0. OOE-0o 2 'XX.XX'
'MR'
'MASTER RELAY FAILS.'.
'AFW'
018 2. 30E 03 0. 00E-00 "2 "XXXX'
'MR'
'MASTER RELAY UNAVAILABLE DUE TO' MAXYTENANCE'
'ALL'
019 1.OOE-03 0,00E-00
'Op'
'OPERATOR ERROR!
0.OOE-00 2 'XXXX'
'ALL'
020 3.94E-05 0. OOE-00 2 'XXXX"
'OR'`
'OUTPUT RELAY MECHANICALLY BOUND'
'ALL'
021 1.16E-04
2 'XXXX'•
'SG'
'SG LEVEL SENSOR FAILUR"
'ALL'
022
0. OOE-00 2 'X)XX'
'SD'
SAFEGUARDS DRI4VER, CARD.. F4ILS'
'ALL'
023 2. 10E-05 0.OOE-00 2 'XXXX'
'SR'
'SLAVE-RELAY CONTACTS DO NOT CLOSE Tb STAR?, COMP'
'ALL'
024 1.08E-05 0.OOE-00 2
'XXXX'
'SR'
SLAVE RELAY FAIZS OVEN ELECTRICALLY'
'ALL'
025 1.08E-04 0.OOE-00 2 'XXXX,'" 'SR'
'SLAVE
RELAY FAILS SHORTED ELECTRICALLY'
'ALL'
026 1.59E-05 0OOE-00 2 'XXXX'
'SR'
'SLAVE
RELAY UNAVAILABLE. DUE TO MAINTENANCE'
'ALL'
027 4. 32E-04 0. OOE-O0 2 'XXXX'
'SR'
'SLAVE
RELAY DOES NOT MOVE. DUE TO'MECHANICA'
'ALL'
'SLAVE RELAY UNAVAILABLE DUE'TOTEST'
028 1.83E-03
2 'XXXX'
'SR'
'AFW'
029 5. 48E-03 0,00E700 2 'XXXX'.
'TA'
'TRAIN A UNAVAILABLE DUE' TO TEST'.
!AFW' 'TRAIN B UNAVAILABLE.•DUE
030 5.48E-03 0.OOE-00 2 'XXXX,:'
'TB'
TO.TEST".
'ALL'
031 5.76E-03 0. OE-QO 2 '*'XX;X" Ac' 'ASL'
'TEST UNAVAILAB!LITY'.
032 3.83E-04 0.00E-00 2 1XXXX'
'UL'
'UNIVERSAL ,LOGIC CARD A313,FAILS.'
'AFW'
033 3.83E-04 0.OOE-00 2 'XX ,Xf' 'UL' 'AFW'
'UNIVERSAL LOGIC. CWD A16',FAILS!:
034 5.48E-03 0.OOE-O0 2 1.XX )K-. 'MT'
'TRAIN IN TEST (MAST&RS.•AND LOGIC CABINET})'°
'ASI'
x£: 'AC'
035 1. 57E-04 0. O0E-00 2L
2
'XXXX'*. ACR'
'AFW' 'LEAD LAG k4PLIFIER FAiLURE'
036 1. 16E-03 0. OOE-00
'MASTER RELAY UNAVA.ILA,ý D,U.E TO MAINTENANCE.#
037 1.IOE-02 0.OOE-00 2 ,'XXXX'
'SIS1
'OA'
'FAILURE OF OPEKATQO.,ACTIPN'
038 8.22E-03 0.OOE-00 2 '.!XXX)'
'TA'.
'TRAIN A UNAVAILABLE.DUE& TOTEST'
039 8.22E-03 0.OOE-00 2 'XXXX'
211'B
I "51S'
'TRAIN B'UNAVAILABLE DU. TO .TEST2
'SIS'
'Uo'
040 3. 83E-04 0. O0E-00 2 'XXkX'
'UNIVERSAL LOGIC CARD .A30O.-FAILS'
Isi's
041 3.83E-04 0. OQE-00 2 'XXý'
" 'UL'
'UNIVERSAL'LOGIC CARP A315 FAILS'
042 3 83E-04 0. OE-00 2 'XXX)'
'UL'
'UNIVERSAL' LOGIC CARD A404'FAILS'
ISIS'
043 3. 83E-04 0. OOE-00 2 "(X4XX"
'UL'.
'sis,
'UNIVERSAL' LOGIC 'CARD"A416 FAILS'
044 7.46E-04 0.OOE-00 2 'XXXX•
'AC'
'sis,
'P-1I COMPARATOR .FAILURE'
'SIS'
045 4.45E-03 0. OE-00 .2 'XXX.X'
'AC'
"Isis, 'P-li MAINTENANCE UNAVIP6LABILITY'
046 1.OOE-03 0.OOE-00 2 .'XXXs' I'AC'
'P-1i OPERATOR ZRROR"''
'SIS'
047 3.94E-05 0. OOE-00 2 'XXXX'
'AC'
'P-Il OUTPUT.RELAY M4CHANICALLY BOUND'
048 5.78E-03 0. OOE-00 2 'XXXX"
'AC'
'P-li TEST UNAVAiLABILITY'.
049 8. 22E-03 0 1 00OE-00 2 'XXXX' ,
I MT'
'TRAIN IN TEST (MASTERS AND LOGIC CXBINET.):,
'RTS'
050 0.00E-00 0. OOE-00 2 'XXXX'
'CC'
'(PRESSURIZER) BISTABLE COMMON CAUSE FILVRES'
-
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0
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'I.,

0.00E-00
0.00E-00
0.00E-00
0: OOE-00
0.00E-00
0.00E-00
057 [
I O.00E-00
0.005-00
058
059 0.OOE-00 0,OOE.'00
0. 00E-00,
060 0.09E-00
0.00E-00
061 [
0.OOE-'00
062 0.OOE-00

051
052
053
054
055
056

0.OOE-00
O.OOE-00
4.45E-03
5.78E-03
1.11E-04
1.11E-04

2.

2
2
2
2
2
2.
2
2
2
2
2
2
2
2
2

'Xk(XX'

'CC'

'xXXX'

"CC'

"XXXX'

'AC'

'XXXX'
"MXkXX'

'AC'
'BB'

"*xx*-

'BB'

'MXXX',. 'AC'
'XXXX'.. 'AC'
.'XXXX', 'TB'
""XXX'" 'AC'
,'XXXX,

Wcc'

0.00E-00
063
'XX)(X' 'Ce"
064 1.00E-02 0.00OE-00
065 5.10E-05 0,00E-00
"*'XXXX' ;'AC'
0.00.-00
066 3.94E-05
'TA'
1.11E-04 0.o00-00 2 (XXXX"
067
'TB'
'xxxi:,
1.11E-04 0. OOE-00 .2
068
'AC'
(xxx'!"
069 5,98E-04 0.OOE-00
2 *'
,AC'
0.OOE-00 2" .xxxfl,
070
'TA'
'XXMX'
0.00OE-00
1,00E-03
2
071
'TB'
072 1.00E-03 0.OOE-00 2 'XXXX'
0,00&-00 2 .'XXX-" 'AC'
073 [
'AC'
'XXXX'
074
OOOE-00 2
'TA'
'XXX'
.2
075 2,28E-03
!XX)X'
0.00-00 2 '"~X• : 'TA'
076 2.74E-03
TB'
077 2.2$E-03 0. 00-00 2
2 .,XXX' .'TB"
078 2;74E-03 o0OOE-00
079 7.46E-04 0: 00E-00, 2 1 XXkX'v' 'AC'
2 'XX X' "'AC'
0.OOE-00
080
OUTPUT'
0. ooZ-00 2
0•1.
'XAc'
•xxxx'
'AC'
'XXXX"-' "AC.'
0. 00E-00 2 ''MXXX•'
1.00E-03
082
0,OOE-00 2
083
'UD'
084 3.37E-04 0.00E-00 2 'XXXX'
'TA'
0.,OOE-00
2
,'XXXX.'
085 6.85E-04
'TA'
'XXXX'
2
0.00E-00
086 4.57E-04
'TB'
2
'XXXX'
0.00E-00
087 6.85E-04
'TB'
2
'XXXX'0,OOE-00
088 4,57E-04
'TOPS MASTER DATA'BANK NOTES'
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'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
"RTS'
RTS'
'RTS
"RTS
'RTS
'RTS
'RTS
'RTS
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'

'RTS'
'RTS'

RTS
RTS
'RTS'
RTS
RTS
IRTS'
'RTS'
RTS
RTS
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'

BISTABLECOMMON CA:USE FAILURES'
'(OVERTEMP)
'BREAKER COMMON. CAUSE FAILURE"
'OVERTEMP BISTABLE ',CHANNEL UNAVA`ILABLE 'DOE- TO MAINTENANCE'
'OVERTEMP BISTABLE CHANNEL UNAVAILABLE DUE TO TEST'
'52/BYPASS BREAKER A..FA-L.S'
'52/BYPASS BREAKER B-FAILS'
'UNCOMPENSATED .LONG ION'.CHAMBER DETECTOR' FAILS'
"•'LOSS OF HIGH VOLTAGE POWER SUPPLY TO DETECTOR'
'INPUT RELAY A GROUND RETURN',OMN!
'INPUT RELAY B GROUND RETURN PPEN"
'OVERTEMP CHANNEL ISOLATION AMPLIFIER FAILS!'
LOGIC CABINET COMMON CAUSE'.
'(PRESSURIZER)
LEAD-LAG. AMPLIFIER FAILS!
CHANNEL"
'OVERTEMP
'MANUAL REACTOR. TRIP. FAILS'
'COMMON

OPERATOR' ERROR'"

'RELAY FAILS TO PROVIDEPROPER OUTPUT'
'52/RT BREAKER'A. FAILS'
"
'52/RT 'BREAKER B; FAILS,,
"
'
OUTPUT
'RTD FAILS' TO PROVIDE PRO`EP
PERU'TPUTV
RO
P
:PROVIDE
'OVEPTEMP. AMPLIFIER FAILS TO
'RT BYPASS A OPERATOR ERAORI
'RT BYPASS B&OPERATOR ERROR'
'OVERTEMP CHANNEL SUMMATION'AMPLIFIER
'LOSS OF SUMMATION AMPLIFIER'

FAILS.'

,
'TRAIN A UNAVAILABLE RUE'TO MAINTENANCE!
TEST..
TO
DUE
'TRAIN B UNAVAILABLE
'TRAIN B UNAVAILABLE, DUE ...TO. MAINTENANCE'
'TRAIN B UNAVAIILB*LE D.UE TO .TEST'k,
'COMPARATOR. FAILS TO'" PROVIDE P`ROPER ,'OUTPUT",'
'OVERTEMP LEADý-LAG AkhktIR FAI'LS TO PgOVi iE PROPER.
'OVERTEMP CHANNEL LOSS.Or, 1,OOP' POWer' SUP'LY,
'OVERTEMP CHANNEL OPEPATOR ,ERROR'
'TRANSMITTER FAILS TO VROVIDt;lPROPER QUTPUT,"T
'UNDERVOLTAGE DRIVER 'CARD' X515, FAILS',
'TRAIN A RTB UNAVAILABLt DUE TP. MAINTENANCE-.
'TRAIN A RTB UNAVAILABLE. DUE TO TEST"
'TRAIN B RTB UNAVAILABLE:DUE TO MAINTENANCE.
'TRAIN B RTB UNAVAILABLE,:DUE TO TEST'

FREQUENCIES (IEV-)'
ARE RESERVED FOR INITIATING EVENT
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'MASTER DATA FILE FOR TOPS'
081 003
001 1,00E-00 O.OOE-O0 2
002 OOOE-00 O.OOE-00 2
003 1.00E-01
0,OOE-00 2

O11 C
I
012 (
I
013
]
014 7.46E-04
015 (

0,ooE-00
0.OOE-00
0.oE-00.
0.OOE-00
,00E-00

06/11/99.
9;

,

,

I

2
2
2
2
2

'xxxx'
'XXX'•

'AC'
'DC'

'xxxx'

016 4.45E-03 0.OOE-00 .2
017 C
] 0.OOE-00 2
018 2.30E-03 OOOE-00 2

'xxxx'
'xxxx'

'DC'
'AC'
'AC'
'AC'

019
020
021
022
023
024
025
026
027
028
029
030
031
032

1.00E-03
3.94E-0S
1.16E-04

'xxxx'

'xxxx'

'XXXQC'
'xxxx'

'OP'

2.10E-05
1.06E-05
1.08E-04
1,59E-05
4.32E-04
1.83E-03
5.48E-03
5.48E-03
5,78E-03
3.83&-04

033

3.83E-04

034
035
036
037
038
039
040
041
042
043
044

0.00E-00

5.48E-03
1.57E-04
1.16E-03
1.00E-02
8.22E-03
8.22E-03
3.83E-04
3.83E-04
3.83E-04
3.83E-04
7.46E-04

045
046
047

0.00E-00 *2
O.00E-00 2 'XXXX'
f'xxx.
'xxxv
0.00E-00 2
0.OOE-00 2 'xxxx'.
0.00E-00 2 'XXXX'
0.00E-00 2
0.00E-00 2 ":QXXX',
0.00E-00 2
0,00&-00 2
0.OOE-00 "2 '.Xxxx
0.00E-00 2

4.45E-03
1.00E-03
3.94E-05

0,00E-00
0,00E-00
0.00E-00

04e
049
050

5,70E-03
8,22E-03
0.00E-00

2
2
2.

0.00-E00
0,00E-00
0,00E-00

2
2
2

2

'MR'
'MR'

0.005-00 2
0.OOE-00 2
0.00E-00 2
OO
-.005-00 2
o.QOE-00 2
0,00E-00 2
0.00E-00 2
0.00O-00 2
0.00E-00 2
0.00E-00 2
0.00E-00 2
O.00E-00 2
0.00E-00 2
0,00&-00 2'

,'xxxx,
"xxxx'

'XXXX'

'xxxx'I
.'xxxx'
I'XXXX'

Ixxxx'
'xxxx'
'xxxx'

'xxxI'.
Ixxxx I

'XXXX'
'XW

I
'xxxxtv
'xxx'
'xxxx

'xxxx

D.L. '

'OR'

'SG'
'SD'
'SR'

'SR'
'SR'
'SR'
'SR'
'SR'
'TA'
'TB'
'AC'
'UL'
'UL,'
MT'

'

'ASI'
Isis,
'AFW'
'A'W'
Isis,
'5is,

ISIS,
"SIsis,
'515'
I'AT$I

'TB'
'UL'

'sis'
Isis,

'UL'

'UL'
IAC'
'AC'
'AC'
'AC'
'AC'

'MT'
'CC'

I

'LOGICAL ONE'

'LOGICAL ZERO'
'DUMMY PROBABILITY.FOR SV- BASIC"EVENTS'
'LOSS
OF iSV AC POWER TO SLAVE RELAYS'.
'ALL'
'isv
DC.
POWER SUPPLY. FAULTS'
'ALL'
'ALL'0 148V DC POWER SUPPLY FAULTS'
'ALL' 'COMPARATOR'FAILURE'
'ALL' 'LOSS OF LOOP POWER SUPPLY'
'ALL' 'MAINTENANCE UNAVAILABILITY'
'ALL' 'MASTER RELAY FAILS'
'MASTER RELAY UNAVAILABLE DUE TO MAINTENANCE'
'ALL' 'OPERATOR ERROR'
'ALL' 'OUTPUT RELAY MEChjANICALLY BOUND'
'ALL
'SG LEVEL SENSOR-FAILURE'
'ALL' 'SAFEGUARDS DRIVER CARD FAILS'
'ALL'
' S LAVE RELAY CONTACTS DO. NOT CLOSE TO START.,COM?,,
'ALL'
'SLAVE RELAY FAILS. OPEN
ELECTRICALPY'
'ALL'
'ALL'
'SLAVE RELAY FAILS SHQRTýD ELECTRICALLY'
'ALL'
'SLAVE RELAY UNAVAILABLF DUE TO MAINTENANCE'!
'ALL'
'SLAVE RELAY DOES NOT MOVE DUE TQ.MECWAj÷I.CA4'
'ALL'
'SLAVE RELAY UNAVAILABLEýDUVE TO TEST,'
'ALL'
'TRAIN A UNAVAIWLE DUF,-T TEST'
' TRAIN B UNAVAILABLE DUE TO'TE4T'

"OA'
"*
TA'

•9L'

($lmonCS.dat)

Isis'

I5sis
ISIS'
Isis,
'315'
'sis'
'515'

'TEST UNAVAILABILITY'. "
'UNIVERSAL LOGIC CARP A313 FAILS'
'UNIVERSAL. LOGIC CARD.A316 FAIL•',

',

'TRAIN IN TEST (MASTErS.AND LOG C CABINET),1'
'LEAD LAG 'A PLIFIER, 'AIURE''"

"

"

'MASTER RELAY UNAVAILABLP',DME TO MAINTENANCE(,,,
'FAILURE OF OPERATOR'ACTXON,.

'TRAIN A UNAVAILABLE. DqE',TQoTEST'
'TRAIN B UNAVAILABLE DqE TO.TEST'

"

'UNIVERSAL LOGIC CARD A3.08FAILS'
'UNIVERSAL LOGrC "CARD. A41; .'FAILs,"

'UNIVERSAL LQGIý.,CW.D ,A404 :'AILS
'.UNIVERSAL.LOGIC CARD;'A4.16, FAILS1'
'P-11 COMPARATOR ,FAILURE' A
'P-11 MAINTENANCE' UNAVAILABILITY'
'P-1i

,,

OPERATOR ERROR',

'P-li OUTPUT RELAY MECAICALLY BOUND'
'P-li TEST UNAVAILABILITY'
'TRAIN IN TEST (MASTER;. AND LOGIC'CABINE").',
'(PRESSURIZER) BISTABLE COMMON C•kVSE.FAZILVRZS,

Attchmpnt 2
•

.~:*,

.

:

051

0.00E-0C

052 0.OOE-0C
053 4.45E-03
054 5.78E-03
055 3.70E-05
056 3.70E-05
057
I
058
059 0.OOE-0C
060 0.OOE-00
061 (
062 0.OOE-00
063
064

1.00E-02

0.OOE-00
0.OOE-00
0.OOE-00
0.OOE-00
0.O0E-00
0.OOE-00
0.OOE-00
0.OOE-00
0.OOE-00
0.OOE-00
0.OOE-00
0. OOE-00
0.OOE-00
0. OOE-00
0. OOE-00
0.OOE-00
0.OOE-00
0.00Z-00
0.OOE-00
0.OOE-00
0.OOE-00
0. 00-00
0.OOE-00
0.00E-00
0.OOE-00
0. 00E-00'
0.00-00
0.OOE-00
0,00E-00
0.00E-00

2
2
2
2
2
2
2
2
2.
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2.
2
2
2
2
2

065 5.10E-05
066 3.94E-05
067 3.70E-05
068 3.70E-05
069 5.98E-04
070
071 1.OOE-03
072 1,OOE-03
073
074 {
075 2.28E-03
076 2.74E-03
077 2.28E-03
078 2.74E-03
079 7.46E-04
080
OUTPUT'
081 [
] 0.00-00 2
082 1.00E-03 ] 0.00E-00 2
083 "
0.00E-00 2
084 3.37E-04 0.00-00 2"
085 3,42E-03 0.005-00 2
086 2.74E-03 0.00-00 2
087 3.42E-03 0.00E-00 2.
088 2.74E-03 0,0.O-600
'TOPS MASTER DATA BANK NOTE
'LINES
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'xxx'

1CC'

'xxxx'

'Cd'

'xxxx'

'AC'
'AC'
'BB'
'BB'
'AC'
'AC'
'TA'
'TB'
'AC'
'CC'
'AC'
'TB'
'CC'

'xxxx,
xxxx

'xxxx'
'xxxx
'xxxx'

'xxxx'
'xxxx'
'xxxX
'XXXX

'xxxX'

'xgxx',
'xxxX'
'xxxX'
'xxxx'
'xxx'
'XXXM'
"!XXXX'
'xxxx

'xxx'
'xxxX'
I'XXXX'f
'xxx'

'Mxxx'

xxx,"
'xxxx'
'XXXX'I

~xxxx.
fXXXX'

'xxkx'
'xxxX'

'XXXX'
*'xxx'

'xxxX'

*XXx'.

'Ac'
'TA'
'TB'
'AC'
'AC'
'TA'
'TB'
'AC'
'AC'
'TA'
'TA'
!TB'
'TB'
I'AC'
'AC'
'AC'
'AC'
'AC'
'UD'
'TA:'
'TA'
'TB'

'.T'B '

'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
'RTS'
RTS'
RTS'
RTS
RTS
'RTSI
RTS
RTS
RTS'
RTS'
'RTS'
'RTSI
'RTS'
RTS
RTS
'RTS
'RTSf
RTS
RTS
RTS
RTS'
RTS
RTS
RTS

'RTS'
'RTS'

SRTS'
'RTS'
'RTS'

'RTS'
'RTS'

'RTS'
' RTS 1

'(OVERTEMP)

,BISTABE COMMON CAUSE. FALURES'.,

'BREAKER COMMON. CAUSE. FAILURE',
'OVERTEMP BISTABLE CHANNEL UNAVAILABLE' DUE TO MAINTENANCE'
'OVERTEMP BISTABLE CHANNEL UNAVAILABLE DUE TO TEST'
'52/BYPASS BREAKER A FAILS'
'52/BYPASS BREAKER B FAILS'
'UNCOMPENSATED LONG ION CHAMBER DETECTOR FAILS'
'LOSS OF HIGH VOLTAGE POWER SUPPLY TO DETECTOR'
'INPUT RELAY A GROUND RETURN OPEN'.
'INPUT RELAY B GROUND RETURN OPEN'
'OVERTEMP

CHANNEL ISOiATION 'AMPLIFIER FAILS"

'(PRESSURIZER)

LOGIC CABINET COMMON CAUSE'

'OVERTEMP CHANNEL LEAD-LAG AMPLXFIER FAILS'
'MANUAL REACTOR ,TRIP FAILS'
'COMMON OPERATOR ERROR'
'RELAY FAILS TO PROVIDE PROPER OUTPUT'

'52/RT BREAKER A FAILS'
'52/RT BREAKER B FAILS'
'RTD FAILS TO PROVIDE PROPER OUTPUT'
'OVERTEMP AMPLIFIER FAILS TO PROVIDE PROPER OUTPUT'
'RT BYPASS A OPERATOR 'ERROR"
'RT BYPASS B OPERATOR ERROR'
'OVERTEMP CHANNEL SUMMATION AMPLIFIER FAILS'
'LOSS OF SUMMATION AMPLIFIER'
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WCAP-15377-NP, Rev. 0
Project Number 694

Domestic Members
Callaway

AmnPr'can Electric Power Co.
DC. Cook 1 &2

Carolina Power &Ught Co.
K'.B. Robvisce 2
Shearon Haoms

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Consolidated Ed•on

Comanpoy Of MY.Inc
Indian Poi 2
Dte Power Company

Attention:

Chief, Information Management Branch,
Division of Inspection and Support Programs

Subject:

Westinghouse Owners Group
NRC Review of WCAP-15376/15377 "Risk-Informed Assessment of the
RTS and ESFAS-Surveillance Test Interwils and Reactor Trip Breaker
Test and Completion Times" and TSTF-411, Rev. 0, "Surveillance Test'
Interval Extensions for Components of the Reactor Protection System,"
(MWIEP-3046)

Catawba 1 & 2
McGue I & 2

Enter" Nucear Operations l.o.
SIndan Poirot 3
Exelon

Br&dwood 1 &2
Byron 16&2
First Esew~l Nuclear
operatini Co.
Beaver Valey 1 & 2.

Florida Power &Ught Co.
Turkey Point 3 &4

Worth
Utiltles
Seabrok
Milstone 3

"toidew Management Co.
Point Beach I & 2
PrAsie Island 1 &2
Kewaunee
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PSEG - Nuclear
Saem 1 &2
Rochester Gas & Bectric Co.

RE. Gam
South Ca•ml'a Electric
& Gas Co.

"VC.Sumrmer
STP NWdear Operating Co.
Sout Texas Project I & 2

Souther Nucdear
Operating Co.
J M. Faley 1 &2

AW Vogte 1 &2
Ter-nesse Vaney Au.tority
Sequoy I &12
Watt Bar I

Westinghouse Owners Group (WOG) letter OG-00- 112, dated November 8, 2000
transmitted WCAP-15376-P, Rev. 0 (Proprietary) and WCAP-15377-NP, Rev. 0 (Non
Proprietary), entitled "Risk-Informed Assessment of the RTS and ESFAS Surveillance Test
Intervals and Reactor Trip Breaker Test and Completion Times," to the NRC for review.
Appendix B of the report contains the NUREG- 1431, Rev. I Technical Specification and
Bases markups that reflect the changes justified by the report.
Subsequent to the submittal of the report for review, NEI Technical Specification Task
Force (TSTF) Traveler TSTF-41 1, Rev. 0, "Surveillance Test Interval Extensions for
Components of the Reactor Protection System," has been prepared and submitted for NRC
review. TSTF-41 1, Rev. 0 was submitted byNEI letter dated May 29, 2001, from A. R.
Pietrangelo (NEI) to W. D. Beckner (NRC).

TXU Electric
Commancte Peak I & 2

Vrginia Electric &Power Co.
North Anna 1 &2

SurTyl

2

Wolf Creek Nucear

wolf csek

krtematkona fMembers
Electrabel
Doel 1. 2.4
1.3

"Tlftre

TSTF-41 1, Rev. 0 incorporates the Technical Specification and Bases markups that are
contained in Appendix B of WCAP-15376-P, Rev. 0 and WCAP- 15377-NP, Rev. 0 into
NUREG- 143 1, Rev. 2, which was recently issued by the NRC. The Technical Specification'
and Bases changes justified by this topical report, as reflected in TSTF-4 11, Rev. 0, should
be reviewed by the staff, in conjunction with the review of the topical report.
If you require further information, please contact Mr. Ken Vavrek in the Westinghouse
Owners.Group Project Office at 412-374-4302.

Kansal Electric Power Co.
Lghama I
Takahama I

"cON 1 &2

SVery truly yours,

SKorea Electric Power Co.

Kod 1-4
Yong7wirg 1 &2

udaehic Pic
Sizewel B
Nuddearna EekrarnaKrsko

Asco1&2
Vandekos 2
Atnaraz 1 & 2

Robert H. Bryan, Chairman
Westinghouse Owners Group

Vattela* AB
Rnghals 2-4
Power Co.

"Taiwan

Maanshan 1&2
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WCAP-15376-P, Rev. 0
WCAP-15377-NP, Rev. 0
Project Number 694

DomesWc Menbers

Aame- can Decric Power Co.
D.C. Cook 1 &2.
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Document Control Desk
-U.S. Nuclear Regulatory Commission

-Washington, DC 20555-0001

Shearon Hans

CooIronwo

Esmon

Brakdwood 1 &2

Byron I &2
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od~p rEraon
Cornpany of My hic.
kIrianPoki 2

Attention:

Chief, Information Management Branch,
Division of Inspection and Support Programs

Subject:

Westinghouse Owners Group
Transmittal of Reports: WCAP-15376-P, Rev. 0, (Proprietary) and
WCAP-15377-NP, Rev. 0, (Non-Proprietary), Entitled "Risk
Informed Assessment of the RTS and ESFAS Surveillance Test
Intervals and Reactor Trip Breaker Test and Completion Times"
(MUHP-3045)

Duke Power Comrany
Catawba 1 &2
SMcGwue

&2

FrPst Es teey Nucdear
Opelatng Co.
Beaver yaey I &2
Plraa Power & ikjht Co.
-

Tutkey Point 3 & 4

11 iM Point 3
Seabrook
Wtstone 3
Northern States Power Co.
Prai•e lsd
I &2
Padii Gas &Electric Co.

D:ablo Canyon I &2
PSEG - Nuclear
Salem I &2
Rochester Gas & EDectric Co.

L.E.Gira
h Carorina EDectric
AsCo.
VC. Sumner

SWTNuclear OperWang Co.
South Teas Project 1 &2
Southern Noki

Ope.r-tin Co.
J.M. Farley I & 2
A.W. Vogtle 1 &2

Teaness Vaney Ah
Sequofah I &2

This letter transmits fifteen (15) copies of the report WCAP-1 5376-P, Rev. 0,
(Proprietary) and twelve (12) copies of the report WCAP-15377-NP, Rev. 0, (Non
Proprietary), both entitled "Risk-Informed Assessment of the RTS and ESFAS
Surveillance Test Intervals and Reactor Trip .Breaker Test and Completion Times," dated
October 2000.
Also attached are:
I.

One (1) copy of the Application of Withholding Proprietary Information from Public
Disclosure, CAW-00-1429 (Non-Proprietary).

2.

One (1) copy of Affidavit CAW-00-1429 (Non-Proprietary).

3.

One (1) copy of the Copyright Notice.

4.

One (1) copy of the Proprietary Information Notice.

Watts Bar 1

TXU Electric
Conar:•e Peak I &2
Virgir Power Co.

Noth Anna I &2
Sony 1£&
2
ctsons*, Eectric Power Co.

Pont Beach 1 &2
Wisconsin Pubic Seraice Corp.

Kewaunee
VW Crek Nuldear
Operatng Corp.
WoU Creek

mnternmtionalMembers
ElectraW

Del 1.2. 4

Tihange 1.3
Knsal Electric Power Co.

lKuzal I
Takahana I
ON 1 &2
Kor Electric Power Co.

WCAP-15376-P provides the technical justification for the following RTS
Instrumentation (3.3.1), ESFAS Instrumentation (3.3.2), Containment Purge and Exhaust
Isolation Instrumentation (3.3.6), CREFS Actuation Instrumentation (3.3.7), and BDPS
(33.9) Technical Specification changes:
1. Relax the Reactor Trip Breaker Test Time from 2 hours to 4 hours,

Kori1-4
Yonggwang I £ 2
H,udear Electri iplo

2. Relax the Reactor Trip Breaker Completion Time from 1 hour to 24 hours,

Nuklearma Eek-trarna Krsko

Krzko
ish UbTdes
Leo 1£ 2

Vandefos 2

3. Relax the Reactor Trip Breaker TRIP ACTUATING DEVICE OPERATIONAL
TEST Surveillance Frequency from 2 months to 4 months,

Aknaraz 1 &2
Yattental AB
Rnghals 2 -4
laivrn Power Co.
Maarmhan 1 & 2
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4. Relax the Reactor Trip Breaker TRIP ACTUATING DEVICE OPERATIONAL TEST Surveillance
Frequency from 2 months to 4 months,
5. Relax the RTS and ESFAS ACTUATION LOGIC TEST Surveillance Frequency from 2
months to 6
months,
6. Relax the RTS and ESFAS CHANNEL OPERATIONAL TEST Surveillance Frequency
from 3
months to 6 months, and
7. Relax the ESFAS MASTER RELAY TEST Surveillance Frequency for SSPS plants from
2 months
to 6 months.
This evaluation considers both the Solid State Protection System and the Relay Protection System.
The approach used in this program is consistent with Regulatory Guides 1.174, "An Approach
for Using
Probabilistic Risk Assessment in Risk-Informed Decisions on Plant-Specific Changes to the Current
Licensing Basis" and 1.177, "An Approach for Plant-Specific, Risk-Informed Decisionmaking:
Technical
Specifications." The approach addresses the impact on defense-in-depth and the impact on safety
margins, as well as an evaluation of the impact on risk.
WCAP-15376-P, Rev. 0, provides the WOG technical documentation necessary to support licensees
in
amending their Technical Specifications. The WOG is submitting this licensing topical report,
WCAP
15376-P, Rev. 0, under the NRC licensing topical report program for review and acceptance for
referencing in licensing actions. The objective is that once approved, each WOG member may
reference
this report in amending their Technical Specifications.
The reports transmitted herewith each bear a Westinghouse copyright notice. The NRC is permitted
to
make the number of copies of the information contained in these reports which are necessary
for its
internal use in connection with generic and plant-specific reviews and approvals as well as the
issuance,
denial, amendment, transfer, renewal, modification, suspension, revocation, or violation of a license,
permit, order, or regulation subject to the requirements of 10 CFR 2.790 regarding restrictions
on public
disclosure to the extent such information has been identified as proprietary by Westinghouse,
copyright
protection notwithstanding. With respect to the non-proprietary versions of these reports, the NRC
is
permitted to make the number of copies beyond those necessary for its internal use which are
necessary
in order to have one copy available for public viewing in the appropriate docket files in the Oublic
document room in Washington, DC and in local public document rooms as maybe required by
NRC
regulations if the number of copies submitted is insufficient for this purpose. Copies made by
the NRC
must include the copyright notice in all instances and the proprietary notice if the original was
identified
as proprietary
As this report, WCAP-15376-P, Rev. 0, contains information proprietary to Westinghouse Electric
Company, it is being transmitted with affidavits signed by Westinghouse, the owner of the information.
The affidavits set forth the basis on which the information be withheld from public disclosure
by the
Commission and addresses with specificity the considerations listed in paragraph (bX4) of Section
2.790
of the Commission's regulations. Accordingly, it is respectively requested that the information
which is
proprietary be withheld from public disclosure in accordance with 1OCFR Section 2.790 of the
Commission's regulations.
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Correspondence with respect to the proprietary aspe of thee A'p'lications'f&r Witihholding or the
t
uppi'tin
Westinghouse affidavits should reference CAW-00-1429 as appropriate ;nd should be addressed to Mi. H.A.
Sepp, Manager, Regulatory and Licensing Engineering, Westinghouse Electric Comipany, P. O. Box 355""
,
Pittsburgh, PA 15230-0355. Invoices associated with the review of this -W.APh'b.iildbe addressed i•:'
Mr. Andrew P. Drake, Project Manager
Westinghouse Owners Group
Westinghouse Electric Company
(Mail Stop ECE 5-16)
P.O. Box 355
Pittsburgh, PA 15230-0355

If you require further information, feel free to contact Mr. Ken Vavrek in the Westinghouse Owners
Group Project Office at 412-374-4302.

Very truly yours,

Robert H. Bryan, Chairman
Westinghouse Owners Group

attachments/ enclosures

cc:

WOG Steering Committee (IL)
WOG Primary Representatives (IL)
WOG Licensing Subcommittee Representatives (I L)
B. Barron, Duke Energy (IL)
C. Bakken, AEP (IL)
S. Bloom, USNRC (IL)
R. Etling, W- ECE 5-43 (IL)
H. A. Sepp, W- ECE 4-15 (1L)
A. P. Drake, W- ECE 5-16 (IL)
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Westinghouse Electiic Conpany LLC

Box 355
Pittsburgh Pennsylania
15230-0355
"November 3, 2000
CAW-00-1429

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555
Attention: Mr. Samuel J. Collins

APPLICATION FOR WITHHOLDING PROPRIETARY
INFORMATION FROM PUBLIC DISCLOSURE
Subject

WCAP-15376-P, Rev. 0, "Risk-Informed Assessment of the RTS and ESFAS Surveillance
Test Intervals and Reactor Trip Breaker Test and Completion Times," (Proprietary)

Dear Mr. Collins:
The proprietary information for which withholding is being requested in the above-referenced report
is
further identified in Affidavit CAW-00-1429 signed by the owner of the proprietary information,
Westinghouse Electric Company LLC. The affidavit, which accompanies this letter, sets forth
the basis on
which the information may be withheld from public disclosure by the Commission and addresses
with
specificity the considerations listed in paragraph (bX4) of 10 CFR Section 2.790 of the Commission's
regulations.
Accordingly, this letter authorizes the utilization of the accompanying Affidavit by the Westinghouse
Owners Group.
Correspondence with respect to the proprietary aspects of the application for withholding or the
Westinghouse affidavit should reference this letter, CAW-00-1429 and should be addressed to the
undersigned.
Very truly yours,

HA. Sep

er

Regulatory and Licensing Engineering
Enclosures
cc:

03 39s doc

T. Carter/NRC (5E0)

CAW-00-1429

AFFIDAVIT

COMMONWEALTH OF PENNSYLVANIA:

ss

COUNTY OF ALLEGHENY:

Before me, the undersigned authority, personally appeared H. A. Sepp, who, being by me duly
sworn according to law, deposes and says that he is authorized to execute this Affidavit on behalf of
Westinghouse Electric Company LLC ('CVestinghouse"'), and that the averments of fact set forth in this
Affidavit are true and correct to the best of his knowledge, information, and belief:

H. A. Sepp, Manager
Regulatory and Licensing Engineering
Sworn to and subscribed
before me this______ day
of

• -;;••,.
--

)

lxntnrv Paihlie-

2000

I

Z)-

2

CAW-00-1429

(1)

I am Manager, Regulatory and Licensing Engineering, in the Nuclear
Services Business Unit, of
the Westinghouse Electric Company LLC ("Westinghouse"), and as such,
I have been specifically
delegated the function of reviewing the proprietary information sought
to be withheld from public
disclosure in connection with nuclear power plant licensing and rulemaking
proceedings, and am
authorized to apply for its withholding on behalf of the Westinghouse
Electric Company LLC.

(2)

I am making this Affidavit in conformance with the provisions of 1OCFR
Section 2.790 ofthe
Commission's regulations and in conjunction with the Westinghouse application
for withholding
accompanying this Affidavit.

(3)

1 have personal knowledge of the criteria and procedures utilized by
the Westinghouse Electric
Company LLC in designating information as a trade secret, privileged
or as confidential
commercial or financial information.

(4)

Pursuant to the provisions of paragraph (b)(4) of Section 2.790 of the
Commission's regulations,
the following is furnished for consideration by the Commission in determining
whether the
information sought to be withheld from public disclosure should be withheld.
(i)

The information sought to be withheld from public disclosure is owned
and has been held
in confidence by Westinghouse.

(ii)

The information is of a type customarily held in confidence by Westinghouse
and not
customarily disclosed to the public. Westinghouse has a rational basis
for determining the
types of information customarily held in confidence by it and, in that
connection, utilizes a
system to determine when and whether to hold certain types of information
in confidence.
The application of that system and the substance of that system constitutes
Westinghouse
policy and provides the rational basis required.
Under that system, information is held in confidence if it falls in one
or more of several
types, the release of which might result in the loss of an existing or potential
competitive
advantage, as follows:
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CAW-00-1429

The information reveals the distinguishing aspects of a process (or component,
structure, tool, method, etc.) where prevention of its use by any of Westinghouse's
competitors without license from Westinghouse constitutes a competitive
economic advantage over other companies.

(b)

It consists of supporting data, including test data, relative to a process (or
component, structure, tool, method, etc.), the application of which data secures

a
competitive economic advantage, e.g., by optimization or improved marketability.
(c)

Its use by a competitor would reduce his expenditure of resources or improve
Ihis
competitive position in the design, manufacture, shipment, installation, assurance
of quality, or licensing a similar product.

(d)

It reveals cost or price information, production capacities, budget levels,
or
commercial strategies of Westinghouse, its customers or suppliers.

(e)

It reveals aspects of past, present, or future Westinghouse or customer fimded
development plans and programs of potential commercial value to Westinghouse.

(f)

It contains patentable ideas, for which patent protection may be desirable.

There are sound policy reasons behind the Westinghouse system which include
the
following:

(a)

The use of such information by Westinghouse gives Westinghouse a competitive
advantage over its competitors. It is, therefore, withheld from disclosure
to protect
the Westinghouse competitive position.

(b)

It is information which is marketable in many ways. The extent to which
such
information is available to competitors diminishes the Westinghouse ability
to sell
products and services involving the use of the information.
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(c)

Use by our competitor would put Westinghouse at a competitive disadvantage
by
reducing his expenditijur of resources at our expense.

(d)

Eich component ofproprietary information pertinent to a particular competitive
advantage iý potentially as valuable as the total competitive advantage.
If
"competitorsacquire components of proprietary information, any one component
may be the key to the entire puzzle, thereby depriving Westinghouse of
a
competitive advantage.

(e)

Unrestricted disclosure would jeopardize the position of prominence
of
Westinghouse in the world market, and thereby give a market advantage

to the

competition of those countries.
()

The Westinghouse capacity to invest corporate assets in research and
development
depends upon the success in obtaining and maintaining a competitive
advantage.

(iii)

The information is being transmitted to the Commission in confidence
and, under the
provisions of 10CFR Section 2.790, it is to be received in confidence
by the Commission.

(iv)

The information sought to be protected is not available in public sources
or available
information has not been previously employed in the same original manner
or method to
the best of our knowledge and belief.

(v)

The proprietary information sought to be withheld in this submittal is
that which is
appropriately marked in WCAP-15376-P, Rev. 0, "Risk-Informed Assessment
of the'RTS
and ESFAS Surveillance Test Intervals and Reactor Trip Breaker Test
and Completion
Tines," (Proprietary), October 2000 on behalf of the Westinghouse Owners
Group by
Westinghouse Electric Co., being transmitted by the Westinghouse Owners
Group letter
and Application for Withholding Proprietary information from Public
Disclosure, Mr.
Robert H. Bryan, Chairman, Westinghouse Owners Group to the Document
Control Desk,
Attention Mr. Samuel J. Collins. The proprietary information as submitted
for use by the
Westinghouse Owners Group is applicable to other licensee submittals.
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This information is part of that which will enable Westinghouse to:

(a)

Provide documentation of the fault trees used in the program to assess signal
unavailabilites.

(b)

Assist the customers in the licensing and NRC approval of the Technical
Specification changes associated with this program.

Further this information has substantial commercial value as follows:

(a)

Westinghouse can sell these fault trees in other analyses to support customer
requests.

(b)

Westinghouse can sell support and defense of the technology to its customers in
the licensing process.

Public disclosure ofthis proprietary information is likely to cause substantial harm to the
competitive position of Westinghouse because it would enhance the ability of competitors
to provide similar calculation, evaluation and licensing defense services for commercial
power reactors without commensurate expenses. Also, public disclosure of the
information would enable others to use the information to meet NRC requirements for
licensing documentation without purchasing the right to use the information.

The development of the technology described in part by the information is the result of
applying the results of many years ofexperience in an intensive Westinghouse effort and
the expenditure of a considerable sum of money.

In order for competitors of Westinghouse to duplicate this information, similar technical
programs would have to be performed and a significant manpower effort, having the
requisite talent and experience, would have to be expended for the development of
analytical techniques and data in support of this program.

Further the deponent sayeth not.

COPYRIGHT NOTICE

The reports transmitted herewith each bear a Westnghouse copyrightnotice. The NRC is permitted to

make the number of copies of the information contained in these i-pdtts which are igecessry for its internal

use in connection with generic and plant-specific reviews afd approvals as well as the issuance, denial,

amendment, truasfer,,renewal, n6difhi~ationý sius'peison, reMo'atinC, 6r violaibfi of license, permit, order,
or regulation subject to the requirements of 10 CFR 2.790 regarding restrictions on public disclosure to the
extent such information has been identified as proprietary by W.e singouse, copyright protection
notwithstanding. With respect to the non-proprietary versions 'ofthese ieports, the NRC is permitted to
make the number of copies beyond those necessary for its internal use which are necessary in order to have
one copy available for public viewing ii the appropriate docket files in the public document room in
Washington, DC and in local public document rooms as may be required by NRC regulations if the number
of copies submitted is insufficient for this purpose. Copies made by the NRC must include the copyright
notice in all instances and the proprietary notice if the original was identified as proprietary.

PROPRIETARY INFORMAT1ON NOTICE
T-ansmitted herewith are proprietary and/or non-proprietary versions of documents furnishled to the NRC
in connection with requests for generic and/or plant-specific review and approval.
In order to conform to the requirements of 10 CFR 2.790 of the Commission's regulations concerning the
protection of proprietary information so submitted to the NRC,'the information which is proprietary in the
proprietary versions is contained within brackets, and where the proprietary information has been deleted in
the non-proprietary versions, only the brackets remain (the information that was contained within the
brackets in the proprietary versions having beeii deleted). Thejustification for claiming the information so
designated as proprietary is indicated in both versions by means of lower case letters (a) through (f)
contained within parentheses located as a superscript immediately following the brakets enclosing each
item of information being identified as proprietary or in the margin opposite such information. These lower
case letters refer to the types of information Westinghouse customarily hýolds in confidence identified in
Sections (4X'i)(a) through (4)(H)(f) of the affidavit accompanying this transmittal pursuant to
10 CFR 2.790(b)(1).

