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1.0 INTRODijCTION

in response to growing concerns of the impact of current testing and
maintenance requirements on plant operation, particularly as related to
Instrurrentation systems, the Westinghouse Owners Group (WOG) Initiated a

program to develop a justification to be used to revise generic and plant
specific instrumentation technical specifications. Operating plants
experienced many inadvertent reactor trips during performance of

instrurrentation surveillance, causing unnecessary transients and challenges
to safety systems. Significant time and effort on the part of the
operating staf f was devoted to performing, reviewing, documenting and
tracking the various surveillance activities, which in many instances
seemed unwarranted based en the high reliability of the equipment.

Significant benefits for operating plants appeared to be achievable through
revision of instrumentation test and maintenance requirements.

On February 3,1983 the Westinghouse Owners Group submitted (letter OG-86)
'

WCAP-10271, " Evaluation of Surveillance Frequencies and Out of Service

Tirnes for the Reactor Protection Instrumentation System" to the NRC as the
fIrst step in gaining approval of the Instrurrentation program. WCAP-10271
documents the Justification to be used to justify revisions to technical
specifications. The justification consists of the deterministic and
numerical evaluation of the ef fects of particular technical specification
changes with consideration given to such things as safety, equipment
requirements, human factors and operational Impact. The objective is to
reach a balance in which safety and operability are ensured. The technical
specification revisions evaluated were increased test and maintenance

times, less frequent surveillance, and testing in bypass.

In July 1983 the NRC requested additional information from the WOG (letter

to J. J. Sheppard from Cecil 0. Thomas dated July 28, 1983) required for
continued revlew. The WOG responded in October 1983 (letter OG-106 dated

October 4,1983) with responses to the NRC concerns and Supplement I to

WCAP-10271 which contains Information in addition to that in WCAP-10271.
Specifically, Supplement 1 derronstrates the applicability of the
justification contained in WCAP-10271 to reactor protection systems for
two, three and four loop plants with either relay or solid state logic.
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Additionally this supplement extends the evaluation to topics not addressed.

in the original WCAP such as the interdependence (or lack there of) of
surveillance intervals and hardware f ailure rates,

in February 1985 the NRC issued the SER (letter to J. J. Sheppard from
Cecil 0. Thomas dated Februar'f 21, 1985) for WCAP-10271 and Supplement 1.

The SER approve quarterly testing, a 6-hour outage time, increased test
time and testing in bypass for analog channels.

>

At a meeting with Harold Denton on January 9,1985 convened to discuss the
forthcoming SER the Westinghouse Owners Group made a commitment to develop

a guidance document to f acilitate plant specific technical specification
change requests resulting from the approval of WCAP-10271. The NRC

strongly encouraged the preparation of this sort of document in the meeting
and in their transmittal letter for the safety evaluation of the WCAP
(reference 5). The purpose of this guidance document is to ensure
consistency in plant specific submittels in order to expedite NRC review.

This guidance document identifies the technical specification changes given
generic approval by NRC. It also identifies specific requirements each
utility must address to gain NRC approval of their plant specific technical
specification changes. A generic significant hazards evaluation has been
prepared. The member utilities are encouraged to use this guidance
document to ensure that the plant specific submittals are consistent with
the changes approved by NRC, to ensure that the NRC requirements are
properly addressed, and to ensure proper public notice.

2.011.Gli!El.CRE HAZARDS EVALUATION

Significant Hazards Consideration Analysis - Pursuant to 10CFR50.91 and
10CFR50.92 For The Proposed Amendment to [Name of Plant] Reactor Protection

System instrumentation Technical Specifications

Pronosed Change.s

Revisions to [Name of Plant] Reactor Protection System (RPS)
instrumentation Technical Specifications are proposed as follows:

2
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1. Increase the surveillance Interval for RPS analog channel operational,

tests from once per month to once per quarter,

2. Increase the time during which an inoperable RPS analog channel may be
maintained in an untripped condition from one hour to six hours,

3. Increase the time an Inoperable RPS analog channel may be bypassed to
allow testing of another channel in the same function from two hours
to four hours, and

4. Allow RPS analog channel testing in a bypassed condition Instead of a
tripped condition.

Analvsts

[Name of Utility] has reviewed the requirements of 10CFR50.92 as they
relate to the proposed RPS technical specification changes for the [Name of
Plant] and determined that a significant hazards consideration is not
involved. In support of this conclusion, the following analysis is
provided.

Criterion 1 - Operation of [Name of Plant] in accordance with the proposed
license amendment does not involve a significant increase in the
probability or consequences of an accident previously evaluated,

implementation of the proposed changes is expected to result in an

acceptable increase in total Reactor Protection System yearly
unavailab il ity. This increase, which is primarily due to less frequent Rev. I
surveillance, results in e increase of similar magnitude in the probability
of an Anticipated Transient Without Trip (ATWT) and in the probabliity of
core melt resulting from an ATWT.

Implementation of the proposed changes is expected to result in a
significant reduction in the probability of core melt from Inadvertent
reactor trips. This is a result of a reduction in the number of
inadvertent reactor trips (0.5 fewer inadvertent reactor trips per unit per
year) occurring during testing of RPS Instrumentation. This reduction is
primarily attributable to testing in bypass and less frequent surveillance.
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The reduction in inadvertent core melt probability is suf ficiently large to
counter the Increase in ATWT core melt probability resulting in an overall Rev. I
reduction in total core melt probability.

The proposed changes do not result in an increase in the severity or
consequences of an accident previously evaluated. Implementation of the
proposed changes af fects the probability of f ailure of the RPS but does not
alter the manner in which protection is af forded nor the manner in which
limiting criteria are established.

Criterten 2 - The proposed license amendment does not create the

possibility of a new or dif ferent kind of accident from any accident
previously evaluated.

The proposed changes do not result in a change in the manner in which the
Reactor Protection System provides plant protection. No change is being
made which alters the functioning of the Reactor Protection System (other
+han in a test mode). Rather, the likelihood or probability of the Reactor
Protection System functioning properly is af fected as described above.

Therefore, the proposed changes do not create the possibility of a new or
dif ferent kind of accident nor Involve a reduction In c rntsin cf safety as
defined in the Safety Analysis Report.

The proposed changes do not involve hardware changes except those necessary
to implement testing in bypass. Some existing instrumentation is designed
to be tested in bypass and current technical specifications allow testing
in bypass. Testing in bypass is also recognized by lEEE Standards.
Therefore testing in bypass has been previously approved end implementation
of the proposed changes for testing in bypass does not create the

possibility of a new or dif ferent kind of accident from any previously
evaluated. Furthermore since the other proposed changes do not alter the
functioning of the RPS the possib!!Ity of a new or dif ferent kind of
accident from any previously evaluated has not been created.

criterion 3 - The proposed license amendment does not involve a significant
reduction in a margin of safety.
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The proposed changes do not alter the manner in which safety limits,-

limiting safety system setpoints or limiting conditions for operation are
determined. The impact of reduced testing other than as addressed above is
to allow a longer time Interval over which instrument uncertainties (e.g.,
drift) may act. Experience at two Westinghouse plants with extended
surveillance Intervals has shown the initial uncertainty assumptions to be
valid for reduced testing,

implementation of the proposed changes is expected to result in an overall
improvement in safety by:

a. 0.5 fewer inadvertent reactor trips per unit. This is due to less
frequent testing and testing in bypass which minimizes the time spent

.

In a partial trip condition.
i

b. Higher quality repairs leading to improved equipment rellebility due
to longer repair times.

Improvements in the ef fectiveness of the operating staf f in monitoringc.

and controlling plant operation. This is due to less frequent
distraction of the operator and shift supervisor to attend to
instrumentation testing.

Examnie

10CFR50 - Statements of Consideration contains, " Examples of Amendments

that are Considered Not Likely to involve Significant Hazards
Considerations". One of the examples provided is:

(vi) A change which either may result in some increase to the

probebility or consequences of a previously-analyzed eccident or may
reduce in some way a safety margin, but where the results of the
change are clearly within all acceptable criteria with respect to the
system or component specified in the Standard Review Plan: for

example, a change resulting from the application of a small refinement
of a previously used calculational model or design method.

|
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', As previously stated Implementation of the proposed changes results in an
acceptable increase in the probability of ATWT and ATWT core melt.
Overall core melt probability decreases. Implementation of the proposed
changes does not increase the consequences of a previously analyzed
accident nor reduce a margin of safety. Functioning, at the RPS and the
manner in which limiting criteria is established is unaf fected. The stated
example of a change which is |Ikely not to involve a signifIcant hazards
cons *deration is applicable therefore to the proposed changes.

Conclusion

The foregoing analysis demonstrates that the proposed amendment to [Name of

Plant] technical specifications does not involve a significant increase in
the probability or consequences of a previously evaluated accident, does
not create the possibility of a new or dif ferent kind of accident and does
not involve a significant reduction in a margin of safety. Additionally
fewer inadvertent reactor trips are expected, equipment reliability is
expected to increase and operator ef fectiveness is expected to improve.

Based upon the preceding analysis, [Namo of Utility] concludes that the
proposed amendment does not involve a significant hazards consideration.

3.0 TECHNICAL SPECIFICAT.I.ON CHANGES.RPROVED

Four specific changes were approved by the Nuclear Regulatory Commission.
These changes are Iimited to the specific RPS channels evaluated in the

WCAP and are subject to the specific conditions specifled by NRC. The NRC
conditions that must be addressed by each utility are addressed elsewhere

in this document. No changes to the testing of the actuation logic and
reactor trip breakers were approved at this time.

3.1 The surveillance or test frequency may be changed from monthly to
quarterly.

3.2 The time allowed for a channel to be Inoperable or out of service in
an untripped condition may be changed from one hour to six hours.

6
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3.3 The time a channel in a functional group may be bypassed to perform-

testing may be increased from two to four hours. This bypass tire
applies to either en inoperable channel when testing is done in the
tripped mode or to the channel in test when testing is done in the
bypass mode.

3.4 Routine channel testing may be performed in the bypassed condition
instead of the tripped condition.

Appendix A of this document provides proposed technical specifications
which implement the approved revisions described above and in the SER.

Additionally, proposed revisions which address the contingencies contained
in the SER are included. NUREG-0452 Rev. 4 was used in developing the
proposed technical specifications. However, WCAP-10271 and Supplement 1
and the SER are applicable to all Westinghouse plants regardless of the
type or revision of technical specification used. The proposed technical
specifications contained in this document are to be used as an example in
preparing plant specific submittals. It is expected that proposed changes
to plant technical specifications contained in plant specific submittais
will vary in content from the specifications contained in this document
,though incorporating the principle of the proposed specifications.

The RPS functions which were evaluated in WCAP-10271 and Supplement 1 and

to which the SER is applicable are listed below. Technical specification
revisions may be requested for those functions using the technical

,

specification format in use at the respective plant.

Protective Function
1

1. High Flux Power Range, High Setpoint
2. High Flux Power Range, Low Setpoint

{ 3. High Negative Flux Rate
4. High Positive Flux Rate
5. High Flux intermediate Range,

6. High Flux Source Range

| 7. Overtemperature Delta-T
8. Overpower Delta-T

| 9. Pressurizer Pressure, Low
|
,
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10. Pressurizer Pressure, High.

11. Pressurizer Water Level, High
12. Loss of Flow, Single Loop
13. Loss of Flow, Two Loop
14. Steam Generator Water Level, Low-Low

15. Steam Flow / Feed Flow Mismatch With Low Steam Generator Level
16. RCP Bus Undervoltage

17. RCP Bus Underfrequency
18. RCP Underspeed, Low

19. RCP Underspeed, Low-Low

20. Turbine Trip
,

4.0 NRC 1MPOSED C0bD.I.T.lDNS

The NRC has imposed five conditions on utilities seeking to implement the
technical specification chenges approved generically as a result of their
review of WCAP-10271. These conditions must be addressed by each utility
in the plant specific technical specification change request. A
Westinghouse Owners Group position is provided for each condition.

4.1 The first condition requires the use of a staggered test plan for the
RPS channels changed to the quarterly test frequency. As stated by
NRC in the safety evaluation for WCAP-10271:

,

System unavaliability, or probability of f ailure due to common
cause, is proportional to the time between staggered tests.
Therefore, if the test interval is expanded, the failure
probability will increase. A staggered plan which " spreads" the
channel testing over the quarter rather than " concentrating" the
channel testing would reduce the potential for common cause

function f ailure and at the same time still accomplish the goals
set forth by the Owners Group. Accordingly, the staff's
acceptance of less frequent surveillance is contingent on the
implementation of a staggered test plan.

The WOG recommends that each utility implement a staggered test plan
at the time quarterly testing goes into effect to satisfy the NRC
condition of acceptance contained in the SER. For example, under this

8
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plan one channel of a four channel function must be tested every three.

weeks such that all channels are tested each quarter. One channel of
a three channel function must be tested every month. One channel of a
two channel function must be tested every six weeks.

The Westinghouse Owners Group recommends that the staggered testing

requirement be made part of the technical specification change. This
can be accomplished by the addition of a new note to the surveillance Rev. I
schedule table using the standard technical specification definition
for STAGGERED TEST BASIS. The surveillance table would then be
modified to reference the footnote wherever quarterly testing is
specified.4

Revised pages from the Westinghouse standard technical specifications
are included in the Appendix to illustrate these changes.

4.2 The second condition requires that plant procedures require a common
mode evaluaticn for failure in the RPS channels changed to the
quarterly test frequency and additional testing for plausible common
cause failures. As stated by NRC in the safety evaluation for
WCAP-10271:

The staf f's evaluation of RPS unavailability assumed that comnon
cause failures would be identified during testing. The staff's
assumption was that the identification would occur because all

the additional channels in a function would be tested whenever
one channel failed a test. However, from a practical standpoint,
there are several kinds of f ailures which the staf f does not
regard as common cause f ailures, e.g., instrument drift and
failure of power to a single channel. Additional testing is not
necessary for these f ailures or other f ailures if the cause of

those other failures can be evaluated and shown not to af fect
multiple channels. In order to validate the staf f's underlying
assumption, the staf f's acceptance of less frequent surveillance
is contingent on Irplementation of procedures to identify common
cause failures and to test the other channels which may be
af fected by the common cause.

9
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The Westinghouse Owners Group recommends that each utility implement,
,

or confirm the existence of procedures which require the evaluation of
a f ailure of any RPS channel on the quarterly test program to
determine if that f ailure could be a common cause failure, to satisfy
the NRC condition of acceptance contained in the SER. The plant
procedure should require that the appropriate remedial action, such as
additional testing of the other channels in that function, occur if
the f ailure is determined to be a plausible common cause f ailure. As>

noted above, failures such as Instrument drift and power supply
f ailures to a single channel are not considered common cause

failures. Additional testing is not required for these types of
failures. Additionally, f ailures of the sort that are " announced"
through control room alarms or annunciation or through other readily
observed means need not be considered to be plausible cocmon cause

problems and do not require additional testing. Any additional
testing that is performed should be consistent with the types of
problems to be found. For example, if the failure cannot be detected
by standard channel tests, testing other than the standard channel
test should be performed.

.

In making a determination about conmon cause, the utility may consider
the nature of the f ailure, the experience of their equipment, and
industry experience in general. For example, a transistor fall'ure may
be considered a plausible common mode failure because that type of
transistor is used in other circuits. However, a utility may conclude
that it is not a plausible common mode failure if similar failures in
their equipment have been rare and no significant problems have been

identified through the utility's industry experience review program.

Plausible common cause problems should be Identifled only where
failure can be shown to be attr!butable to processes which are common
to redundant equipment. That is, the underlying failure mechanism

i

must be shown to have had the potential for causing failures in
redundant channels. Failures and/or f ailure mechanisms which do not f
satisfy this criteria should not be considered as a plausible common i

icause problem. Some examples of plausible common cause problems are

presented. A simple transistor failure that has no distinguishing |
characteristics may be considered a random f ailure. However, if the

1
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f ailure is attributed to a temperature excursion in the rack cabinet,,

it may be considered a plausible common cause problem. In this case
testing of the circuits af fected by the temperature excursion may be
warranted. The failure may also be considered a plausible common
cause problem if the f ailure was attributed to an Improper test method
that duevi (cr.rcrcn's and that damage can only be found by
subsequent testing. In this case a review of the test records may
indicate other channels subjected to the improper test method that
warrant additional testing.

It is the position of the Westinghouse Owners Group that the Intent of
this condition is not to judge every failure as a potential common
cause problem. Equipment is expected to fail. Rather, the Intent is
to make the utility conscious of common mode problems and to take
additional action when a plausible common mode problem is identified.
This condition need not require supplemental experience review when a
channel problem is identified. The normal Industry experience review
programs currently in piece are sufficient to identify problems that
may contain elements of common cause.

Each utility request for amendment must contain a confirmation of the
existence of a program or procedures which address the identification
of and required actions associated with plausible common cause
problems. The program and/or procedures need not be submitted to the
NRC.

4.3 The third condition requires installed hardware capability for testing
in the bypass mode. As stated by NRC in the safety evaluation for
WCAP-10271:

Testing of the RPS analog channels in the bypassed condition by
use of temporary jumpers or by lif ting leads is not acceptable.,

The chance of personnel errors leaving a number of channels in
the bypassed condition would be too large for the routine use of
such methods. Therefore, licensees choosing this option to
perform routine channel testing in the bypass mode should ensure

that the plant design allows testing in bypass without lifting

11
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leads or installing temporary jumpers. The staff's acceptance of.

this option is contingent on confirmation of this capability.

To satisfy the conditions of acceptance contained in the SER the
Westinghouse Owners Group recommends that each utility commit to test
in bypass only after any hardware changes necessary (if any) to allow
testing in bypass without reliance on lifted leads or jumpers (oiher
than those necessary to connect test equipment) are implemented. The

~

Westinghouse Owners Group recommends utilities with plants that

currently have bypass capability, to test in bypass and to request
appropriate technical specification revisions to allow testing in
bypass. Utilities which have plants which do not have bypass
capability may defer submittal of this portion of the optimization
package until suc6 time as the capability to test in bypass is
Installed. Deferment of this portion in no way precludes submittal of
any or-all other portions of the optimization package. Each utility

i should reference any such future plar.s in any submittals made now.

All such future submittels should be made in accordance with the
' guidelines containod in this documenti o facilitate NRC review.

Proposed technical specifications are contained in Appendix A of this
; document. Referring to Appendlx A, specifIcel|y part b of Actions 2

and 6, the following should be noted:

1. The action for channels without bypass capability which allows
testing of additional channels with one channel Inoperable can be
used for channels with bypass capability. However, compliance
with this action requires the Inoperable channel to be taken out
of trip and placed in bypass. The operable channel to be tested
would be tested in the tripped mode. Following testing the Rev. I
tested channel would be restored to normal operetion and the

Inoperable channel returned to the tripped condition. During the
,

flip-flopping of channels from trip to bypass, etc. a potential
|

exists for two channels to be inadvertently placed in trip. i

2. The action for channels with bypass capability which allows
testing of additional channels with one channel inoperable cannot
be used for channels without bypass capability. C6annels without,

12
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bypass cepability cannot be tested without actuating the
.

associated bistable. Actuation of the bistable of the channel
being tested would in conjunction with the tripped inoperable
channel result in a reactor trip.,

It is acceptable to include either or both actions into the technical

specification depending uponthe hardware installed. if no bypass,

capability currently exists, it is recommended that action b.2 only be;

included. For plants with bypass capability for one or more channels
iboth actions or either action may be included depending upon the Rev. I
situation and utility preference. Action b.2 does allow testing in
bypass and may be used for this purpose but does have the disadvantage
described above. Action b.1 cannot be used for channels with no
bypass capability. Each utility may choose action statements as the
hardware situation and utility preference dictate and revise the
technical specifications accordingly.

Utilities need not include detailed descriptions or discussions of
hardware changes in Individual plant submittals. Rather, the
Westinghouce Owners Group recommends that each utility commit to

design and Install any cnd all hardes.ro (Itrges necessary to ellow
testing in bypass in accordance with the existing licensing basis and,

to review the hardware changes in accordance with 10CFR50.59. NRC

notification of hardware changes would be made in accordance with the
10CFR50.59 review conducted. It is recommended that each utility
submittal list the RPS functions with Installed bypass capability or
for which the utility intends to install bypass capability. The NRC
safety evaluation granting approval of the capability to test in
bypass is not limited to any particular logic configuration. The

,

Westinghouse Owners Group considers test in bypass to be applicable to
all logic combinations for the channels listed in WCAP-10271
Supplement 1.

f

4.4 The fourth condition involves chanr,ets that provide input to both the
RPS and the er.gineered safety featu're actuation system (ESFAS). As
stated by NRC in the safety evaluation for WCAP-10271:

13 '
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- In order to avoid confusion in plant technical specifications
regarding such dual function channels, the staf f concludes that
either (1) the channels should not be changed in the RPS tables
until the ESFAS review is finished or (2) cautionary notes in the
RPS tables shoulf refer to the more stringent ESFAS requirements.

Each utility must decide how they want to control the dif ference in
requirements between the RPS and ESFAS. The Westinghouse Owners Group

recommends that the proposed changes to the RPS technicel

specifications be made for all evaluated channels and that appropriate
cautionary statements be added to the action statements referencing
the more stringent requirements for the ESFAS channels. It is

recommended that administrative controls be established to ensure that
the more restrictive requirements are observed. For the utilities
that choose not to change the RPS part of the dual function channels,
the changes to the channels that are strictly RPS may_ be pursued
independently of the future ESFAS work.

For those channels which have both RPS and ESFAS functions all
f ailures and testing will either involve parts of the channel that are
common to both the ESFAS and RPS function or they will be limited to
one or the other. Testing and f ailures in the common part of the
channels must follow the more restrictive technical specification
requirements for the E3FAS equipment. Testing and failures that are
limited to the RPS portion of the channel may follow the relaxed
requirements. For example, a failure of a RPS bistable card would be
subject to the relaxed RPS portion of the system. On the other hand,
a f ailure of the transmitter that provides a signal to both RPS and
ESFAS bistables would be subject to the more restrictive ESFAS action
time. Also, in cases where a separate bistable card is used for RPS
and ESFAS setpoints, the RPS card may be tes+m an the relaxed RPS
schedule.

An example of proposed Westinghouse standard technical specifications
to address the cautionary notes is included in the Appendix.
Concerning the proposed technicel specifications, specifically the
cautionary notes and the affected channels or surveillance
requirements, the following should be noted:

,
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1. The channels noted as requiring special attention due to
dif ferences in outage tines and surveillance intervals are
typ ical . Each utility should determine those channels which have
dual function on a plant specific bases and make revisions

!!:

) accordingly.

2. The cautionary notes do not change existing technical
specification requirements. That is, the requirements to test
ESF channels monthly and to place Inoperable ESF channels in trip>

within one hour remain limiting with respect 1o RPS channels with
dual function regardless of the cautionary note. The cautionary
note is for clarification purposes only. It serves as a reminder
to dininish Ahe poss'lbility of an unintentional technical
s.pc if icti lcn v iol ation.

3. The cautionary note is applicable to the conditions in which RPS
requiremenis ~are less restrictive than ESF requirements and to
the condition in which RPS and ESF requirements are Identical.
In this' regard the cautionary note may be retained in the
technical specifications or it may be deleted, as the utility
prefers, 'pon Implementation of similar revision to ESFu

instrumentation requirements.

4.5 The fif.th. condition addresses setpoint drift. As stated by NRC in the
safety eyeluation for WCAP-10271:

Based on review of previous Westinghouse topical reports, the
staff notes that margin is included in the channel setpoint
determination to account for possible instrument drift over a one
month surveillance Interval. Accordingly, the staf f's acceptance
is contingent on confirmation that the instrument setpoint
methodology includos suf ficient adjustments to of fset the drift
anticipated as a result of less fr.equent surveillance.

The setpoint methodology allowance for drift is chosen to
conservatively bound any anticipated drift over a one month
survelliance interval. The Westinghouse Owners Group does not have

n ,

f
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suf ficient data to conclude that the setpoint allowance also
conservatively bounds any anticipated drift over a quarterly
surveillance Interval. Each utility will have to address this
condition and should choose one of two options to address instrument
setpoint drift. One choice is to review plant specific Instrument,

calibration records for these channels to determine equipment
performance. The bistable equipment is inherently stable and should
show good performance. In many cases, channels are not recalibrated
for many months. A review of the "as found" and "as left" data over a
twelve month period should provide suf ficient information to address
the adequacy of the existing setpoints and allowable values. The

second choice is to make a commitment to collect the "as found" and
"as left" data for each channel over a one year period after quarterly
testing has begun and to make any necessary changes to the setpoints
and allowable values, as necessary, after the data has been reviewed.

5. 0 .dU ST I F I CAT I OfLEORIEC@ l CAL SPEC I F I CAT I ON CHANGE S

To f acilitate NRC review of submittels the Westinghouse Owners Group
recommends that each utility reference WCAP-10271-A and Supplement 1 and

the NRC safety evaluation for WCAP-10271 as justification for their plant
specific technical specif ications. The WCAP safety evaluation and the
utility specific responses to the five conditions identified above are all
that is required to support these technical specification changes.
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APPENDIX A
!

PROPOSED CHANGES TO STANDARD TECHNICAL SPECIFICATIONS

3/4.3 INSTRUMENTATION

:

3/4.3.1 REACTOR TRIP SYSTEM INSTRUMENTATION

LIMITING CC : TION FOR OPERATION

3.3.1 As . minimum, the reactor trip system instrumentation channels and

interlocks of Table 3.3-1 shall be OPERABLE with REPONSE TIMES as
shown in Table 3.3-2.

-

APPLICABILITY: As shown in Table 3.3-1
!

ACTION: As shown in Table 3.3-1.

SURVEILLANCE REQUIREMENTS

4.3.1.1 Each reactor trip system instrumentation channel and interlock and
the automatic trip logic shall be demonstrated OPERABLE by the per-
formance of the reactor trip system instrumentation surveillance;

requi- 'ents specified in Table 4.3-1.

4.3.1.2 The REACTOR TRIP SYSTEM RESPONSE TIME of each reactor trip function

shall be demonstrated to be within its limit at least once per 18
months. Each test shall include at least one train such that both
trains are test at least once per 36 months and one channel per
function such tt . all channels are tested at least once every N
times 18 months where N is the total number of redundant channels in
a specific reactor trip function as shown in the " Total No. e Chan-
nels" column of Table 3.3-1.

)

i.

.

.

;
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TABLE 3.3-1
.

,

REACTOR TRIP SYSTEM INSTRUENTATION

MINIMON
TOTAL NO. CHANNELS CHANNELS APPLICABLE

FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE MODES ACTION

1. Manual Reactor Trip 2 1 2 1, 2 1
2 1 2 3*, 4*, 5* 13

2. Power Range, Neutrun Flux - High 4 2 3 1, 2 2#
Setpoint
Low 4 2 3 11## , 2 2#
Setpoint

3. Power Range, Neutron Flux 4 2 3 1, 2 2#
High Positive Rate

4. Power Range, Neutron Flux, 4 2 3 1, 2 2#
y High Negative Rate
to

5. Intermediate Range, Neutron Flux 2 1 2 1 ###, 2 3

6. Sourte Range, Neutron Flux
A. Startup 2 1 2 2 ## 4
B. Shutdown 2 1 2 3*, 4*, 5* 13
C. Shutdown 2 0 1 3, 4, and 5 5

7. Overtemperature aT
A. Four Loop Plant

Four Loop Operation 4 2 3 1, 2 6#
Three Loop Operation 4 1** 3 1, 2 9

B. Three Loop Plant
Three Loop Operation 3 2 2 1, 2 6#<

Two Loop Operation 3 1** 2 1, 2 9

. --_--____________-___x .-
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TABLE 3.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUPENTATION

MINIMUM
TOTAL No. CHANNELS CHANNELS APPLICABLE

FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE M00ES ACTION

8. Overpower aT
A. Four Loop Plant

Four Loop Operation 4 2 3 1, 2 6#

Three Loop Operation 4 1** 3 1, 2 9

B. Three Loop Plant
Three Loop Operation 3 2 2 1, 2 6#

Two Loop Operation 3 1** 2 1, 2 F

9. Pressurizer Pressure--Low
A. Four Loop Plant 4 2 3 1 6#

B. Three Loop Plant 3 2 2 1 _7
3

10. Pressurizer Pressure--High
A. Four Loop Plant 4 2 3 1, 2 6#

B. Three Loop Plant 3 2 2 1, 2 6#

11. Pressurizer Water Level--High 3 2 2 1 6#

12. Loss of Flow
A. Single Loop (Above P-8) 3/ loop 2/ loop in 2/ loop in 1 6#'

-

any opera- each opera-
ting loop ting loop

B. Two Loops (Above P-7 and 3/ loop 2/ loop in 2/ loop in 1 6#

below P-8) two opera- each opera-
-

ting loops ting loop
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TABLE 3.3-1 (Continued) -
,

REACTOR TRIP SYSTEM INSTRUMENTATION

HINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE

FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE HUDES ACTION

13. Steam Generator Water 3/stm. gen. 2/stm. gen. 2/sta. gen. 1, 2 6 8, * * *
Level--Low-Low in any opera- each opera- ~~

ting stm. ting stm.
gen. gen.

14. Steam Generator Water Level - Low 2 stm. gen. I stm. gen. I stm. gen. 1, 2 6#
Coincident With Steam / level and level coin- level and -"

Feedwater Flow Mismatch 2 stm/ feed- cident with 2 stm/feeu-
flow mismatch I stm/ feed- flow mismatch
in each stm. flow mismatch in same stm.
gen. in same stm. gen, or 2 stm.

3, gen. gen. level and
;, I stm/feedflow

mismatch in same
steam gen.

15. Undervoltage-Reactor Coolant Pumps
A. Four Loop Plant 4-1/ bus 2 3 1 #6,***
B. Three Loop Plaat 3-1/ bus 2 2 1 86,***

16. Underfrequency-Reactor Coolant Pumps
A. Four Loop Plan 4-1/ bus 2 3 1 6#
B. Three Loop Plant 3-1/ bus 2 2 1 by

17. Turbine Trip
A. Low Fluid Oil Pressure 3 2 2 1 68
8. Turbine Stop Valve Closure 4 4 4 1 U_

18. Safety Injection Input from ESF 2 1 2 1, 2 12

i

_ _ _
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TABLE 3.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICA8LE

FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE MODES ACTION

19. Reactor Coolant Pump Breaker
Position Trip
A. Above P-8 1/ breaker 1 1/ breaker 1 10
B. Above P-7 and below P-8 1/ breaker 2 1/Dreaker 1 11

per opera-
ting loop

20. Reactor Trip System Interlocks
A. Intermediate Range

Neutron Flux, P-6 2 1 2 2## 8

8. Low Power Reactor
?" Trips Block, P-7
o' P-10 Input 4 2 3 1 8

of
P-13 Input '

1 2 1 8

C. Power Range Neutron Flux, P-8 4 2 3 1 8
*

D. Low Setpoint Power Range
Neutron Flux, P-10 4 2 3 1, 2 8

,

'

E. Turbine impulse Chamber
Pressure, P-13 2 1 2 1 8

21. Reactor Trip Breakers 2 1 2 1, 2 12
2 1 2 3*, 4*, 5* 13

22. Automatic Trip Logic 2 1 2 1, 2 12
2 1 2 3*, 4*, 5* 13

1
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Table 3.3-1 (Continued)

TABLE NOTATION

O With the reactor trip system breakers in the closed position, the control
rod drive system capable of rod withdrawal.

CD The channel (s) associated with the protective functions derived from the

out of service Reactor Coolant Loop shall be placed in the tripped
condiffon.

cu* The anolleable MODES and ACTION statements for these channels noted in ReV. I
Tab le 3.3-3 are more restr ict ive and. theref ore. anolfeable.

# The provisions of Specif ication 3.0.4 are not appl icable.

## Below the P-6 (Intermediate Range Neutron Flux Interlock) Setpoint.

### Below the F-10 (Lew Setpoint Power Range Neutron Flux Interlock) Setpoint.

ACTION STATEMENTS

ACTION 1 - With the number of OPERABLE Channels ono less than the Minimum
Channels OPERABLE requirement, restore the Inoperable channel to

OPERABLE status within 48 hours or be in HOT STANDBY within the
next 6 hours.

ACTION 2 - With the number of OPERABLE Channels one less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may proceed

provided the following conditions are satisfied:

a. The Inoperable channel is placed in the tripped condition
within fi hours,

b.1 For Channels With Bypastf3tp.abjLLig_,ane additional channel

may be bypassed for up to a hours for surveillance testing

A-6
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TABLE 3.3-1 (Continued).

ACTION STATEMENTS (Continued)

per Specification 4.3.1.1 nrovided the InopDTAbjD_shAnneJ_Js
In the trioned condition,

b.2 For Channels ytth No Bvpa_ss Canabilltv the Minimum Channels

OPERABLE requiremeni is met; however, the Inoperable channel

may be bypassed for up to 4 hours for surveillance testing
! of other channels per Specification 4.3.1.1.

Either, THERMAL POWER Is restricted to less than or equal toc.

75 percent of RATED THERMAL POWER and the Power Range

Neutron Flux trip setpoint is reduced to less than or equal
to (85 percent) of RATED THERMAL POWER within 4 hours; or,

the QUADRANT POWER TILT RATIO is monitored at least once per
12 hours per Specif ication 4.2.4.2.

ACTION 3 - With the number of channels OPERABLE one less than the Minimum
Channels OPERABLE requirement and with the THERMAL POWER level:

a. Below the P-6 (Intermediate Range Neutron Flux interlock)
setpoint, restore the Inoperable channel to OPERABLE status

prior to increasing THERMAL POWER above the P-6 Setpoint.

b. Above the P-6 (Intermediate Range Neutron Flux Interlock)
setpoint but below 10 percent of RATED THERMAL POWER,

restore the Inoperable channel to OPERABLE status prior to
increasing THERMAL POWER above 10 percent of RATED THERMAL

POWER.

ACTION 4 - With the number of OPERABLE Channels one less than the Minimum

Channels OPERABLE requirement suspend all operations involving
positive reactivity changes.

ACTION 5 - With the number of OPERABLE Channels one less than the Minimum
Channels OPERABLE requirement, verify compilance with the

SHlITDOWN MARGIN requirements of Specif Ication 3.1.1.1 or 3.1.1.2,

as applicable, within I hour and at least once per 12 hours
thereafter.

A-7
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TABLE 3.3-1 (Continu d) |.

ACTION STATEMENTS (Continued) I

ACTION 6 - With the number of OPERABLE Channels one less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may proceed

provided the following conditions are satisfied:

a. The Inoperable channel is placed in the tripped condition
wIthin 1 hours.

b.1 Epr_ Channels With Bypass Canabilltv one additional channel

may be bypassed for up to a hours for surveillance testing
per Specif Ication 4.3.1.1 nrov Idad the Inocerable channel is
in the trinced corutLt,[nn,

b.R_.fpr Channels With No Byonss Canabil ity the Minimum Channels

OPERABLE requirement is eret; however, the Inoperable channel

may be bypassed for up to A hours for surveillance testing
of cther channels per Specification 4.3.1.1.

ACTION 7 - to w n.

ACTION 8 - With less than the Minimum Number of Channels OPERABLE, within

ore hour determine by observation of the associated permissive
annunciator window (s) that the Interlock is in its required state
for the existing plant condition, or apply Specification 3.0.3.

ACTION 9 - With a channel associated with an operating loop Inoperable,
restore the Inoperable channel to OPERABLE status within 6 hours

or be in at least HOT STAT 0BY within the next 6 hours. One
channel associated wIth an operating loop may be bypassed for up
to d hours for surveillance testing per Specification 4.3.1.1.

ACTION 10 - With the number of OPERABLE Channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel to

OPERABLE status within f hours or reduce THERMAL POWER to below

the P-8 (Power Range Neutron Flux Interlock) setpoint within the
next 2 hours. Operation below the P-8 setpoint may continued
pursuant to ACTION 11.

A-8
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TABLE 3.3-1 (Continued)* i

ACTION STATEMENTS (Continued) ;

.

ACTION 11 - With the number of OPERABLE Channels one less than the Minimum
Channels OPERABLE requirement, operation may continue provided

the Inoperable channel is placed in the tripped condition within
si hours.

ACTION 12 - With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, be in at least HOT STANDBY within

6 hours; however, one channel may be bypassed for up to 2 hours
for surveillance testing per Specification 4.3.1.1, provided the
other channel is OPERABLE.

ACTION 13 - With the number of OPERABLE Channels one less than the Minimum
Channels OPERABLE requirement, restore the Inoperable channel to

OPERABLE status within 48 hours or open the reactor trip breakers
within the next hour.

i

,
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TABLE 4.3-1

REACTOR TRIP SYSTEM INSTRUENTATION SURVEILLANCE REQUIREEW'es

TRIP
ANALOG ACTUATING MODES FOR

I CHANNEL DEVICE WHICH
CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION SURVEILLANCEFUNCTIONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST IS REQUIRED

'

1

j 1. Manual Reactor Trip N.A. N.A. N.A. R N.A. 1, 2, 3*, 4*, 5*;

! 2. Power Range, Neutron Flux
High Setpoint S D(2, 4) . (11) N.A. N.A. 1, 2Q

M(3, 4)
Q(4,6)
R(4, 5)

Low Setpoint S R(4) S/U(1) N.A. N.A. 1***, 2

g 3. Power Range, Neutron Flux, N.A. R(4) .(11) N.A. N.A. 1, 2QHigh Positive Rate,

4. Power Range, Neutron Flux, N.A. R(4) .(11) N.A. N.A. 1, 2QHigh Negative Rate

5. Intermediate Range, S R(4, 5) S/U(1) N.A. N.A. 1 ***, 2'

Neutron Flux

6. Source Range, Neutron Flux S R(4, 5) S/U(1),0(9,ll) N.A. N.A. 2 **, 3, 4, 5
7. Overtemperature aT S R . (11) N.A. N.A. 1, 2Q

,

) 8. Overpower AT S R Q(11) N.A. N.A. 1, 2

9. Pressurizer Pressure--Low S R Q(ll) N.A. N.A. 1

i
!

. _ . _ _ _ _ _ _ _ _ _ _ _ _



_ _ _ _ - _ _ - . __ - . _ _ _ . ._ _

.
i .

.

.

.

.
'

i

TABLE 4.3-1 (Continued)
i

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS
.

TRIP
ANALOG ACTUATING

MODES FORCilANNEL DEVICE WHICHCHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION SURVEILLANCEFUNCTIONAL UNIT CHECK CALIBRATION TEST TEST
LOGIC TEST IS REQUIRED

10. Pressurizer Pressure-High S R (fi1[ N.A. N.A. 1, 2
11. Pressurizer Water Level--High S R (X11) N.A. N.A. 1
12. Loss of Flow S R (X11) N.A. N.A. 1

T= 13. Steam Generator Water Level-- S R (K11,12) N.A. N.A. 1, 2
- Low-Low

14. Steam Generator Water Level-- S R
Low Coindicent With Steam / Q[l1J N.A. N.A. 1, 2
Feedwater Flow Mismatch

15. Undervoltag - Reactor Coolant N.A. R N.A. (X11,12) N.A. 1Pumps

i 16. Underfrequency - Reactor N.A. R N.A. (X11) N.A. 1Coolant Pumps

17. Turbine Tri
A. Low Fluie, i l Pi e ture N.A. N.A. N.A. S/U(1, 10) N.A. 18. Turbine Stop Valve Closure N.A. N.A. N.A. S/U(1,10) N.A. I

18. Safety Injection Input From N.A. N.A. N.A. R W.A. 1, ?ESF

. _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - .
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i TABLE 4.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION . SURVEILLANCE REQUIREMENTS.

TRIP
ANALOG ACTUATING MODES FOR
CHANNEL DEVICE WHICH

CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION SURVEILLANCE4

: FUNCTIONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST IS REQUIRED

19. Reactor Ccolant Pump Breaker N.A. N.A. N.A. R N.A. 1
'

Position Trip

'

20. Reactor Trip System Interlocks

A. Intermediate Range
Neutron Flux, P-6 N.A. R(4) R N.A. N.A. 2**

8. Low Power Reactor
j[ Trips Block, P-7 N.A. N.A. N.A. N.A. N.A. I

< n>

C. Power Range Neutron
Flux, P-8 N.A. R(4) R N.A. N.A. 1

O. Low Sctroint Power Range'

Neutron Flux, P-10 N.A. R(4) R N.A. N.A. 1, 2

E. Turbine Impulse Chamber
Pressure, P-13 N.A. R R N.A. N.A. 1

21. Reactor Trip Breaker N.A. N.A. N.A.
. M(7) N.A. 1, 2, 3*, 4*, 5*

<

22. Automatic Trip Logic N.A. N. A. . N.A. N.A. M(7) 1, 2, 3*, 4*, 5*

a

i

,

1

2
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, TABLE 4.3-1 (Continued)

TABLE NOTATION

* With the reactor trip system breakers closed and the control rod-

drive system capable of rod withdrawal.<

**
Below P-6 (Intermediate Range Neutron Flux Interlock) setpoint.-

4

***
Below P-10 (Low Setpoint Power Range Neutron Flux Interlock)-

setpoint.

If not performed in previous 3JI days. "V'I(1) -

.

'

(2) Heat balance only, above 15 percent of RATED THERMAL POWER. Adjust-

channel if absolute difference greater than 2 percent.

(3) Compare incore to excore axial flux difference above 15 percent of-

RATED TERMAL POWER. Recalibrate if the absolute difference is
greater than or equal to (3) percent.

(4) Neutron detectors may be excluded from CHANNEL CALIBRATION.-

(5) Detector plateau curves shall be obtained and evaluated. For the-

Intermediate Range and Power Range Neutron Flux Channels the

provisions of Specification 4.0.4 are not appitcable for entry into4

MODE 2 or 1.

(6) Incore - Excore Calibration.-

1

i

(7) Each train shall be tested at least every 62 days on a STAGGERED-
;

TEST BASIS.

! 46850:1/080383 A- 3
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TABLE 4.3-1 (Continued)

TABLE NOTATION

(8) Delete.-

,Rev.1

(9) - Quarterly Surveillance in MODES 3*, 4* and 5* shall also include
verification that permissives P-6 and P-10 are in their required
state for existing plant conditions by observation of the permissive
annunciator window.

(10) Setpoint verification is not applicable.-

(11) Each channel shall be tested at least every 92 days on c STAGGERED-

TEST BASIS.

(12) The surveillance frequency and/or MODES specified for these channels-

in Table 4.3-2 are more restrictive and, therefore, applicable.

4685Q:1/080383 A-14
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| 3/4.3 INSTRUENTATION

BASES

3/4.3.1 and 3/4.3.2 REACTOR TRIP AND ENGINEERED SAFETY FEATURE ACTUATION
SYSTEM INSTRLMENTATION

<

1

j The OPERABILITY of the Reactor Protection System and Engineered Safety Feature
Actuation System instrumentation and interlocks ensure that 1) the associated

action and/or reactor trip will be initiated when the parameter monitored by
i each channel or combination thereof reaches its setpoint, 2) the specified

coincidence logic and sufficient redundancy is maintained to permit a channel,

to be out of service for testing or maintenance consistent with maintaining an
appropriate level of reliability of the Reactor Protection and Engineered
Safety Features instrumentation and, 3) sufficient system functions capability
is availat'' om diverse parameters.

1

} The OPERAuRITi of these systems equired to provide the overall reli-
'

ability, redundancy, and diversity ssumed available in the facility design
'

for the protection of each of. these systems is consistent with the assumptions
used in the accident analyses. The surveillance requirements specified for
these systems ensure that the overall system functional capability is main-

i
'

! tained comparable to the original design standards. The periodic surveillance
i

tests perfomed at the minimum frequencies are sufficient to demonstrate this
capability. Specified surveillance intervals and surveillance and maintenance
outage times have been determined in accordance with WCAP-10271, " Evaluation;

of Surveillance Frequencies and Out o_f Service Times for the Reactor Protec-;

Rev.1i
tion Instrumentation System", and supplements to that report as approved by
the NRC and documented in the SER (letter to J. J. Sheppard from:

j Cecil 0. Thomas dated February 21, 1985.

4

e

r
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The measurement of response time at the specified frequencies provides assur-
ance that the reactor trip and the engineered safety feature actuation asso-
ciated with each channel is completed within the time limit assumed in the
accident analyses. No credit was taken in the analyses for those channels '

; with response times indicated as not applicable. Response time may be demon-
strated by a series of sequential, overlapping or total channel response time
as defined. Sensor response time verification may be demonstrated by either
1) in place, onsite, or offsite test measurements or, 2) utilizing replacement

i

sensors with certified response times.
4

The Engineered Safety Feature Actuation System senses selected plant param-
eters and determines whether or nor predetermined limits are being exceeded.
If they are, the signals are combined into logic matrices sensitive to com-

| binations indicative of various accidents, events, and transients. Once the
required logic combination is completed, the system sends actuation signals to
those engineered safety features components whose aggregate function best

serves the requirements of the condition. As an example, the following
actions may be initiated by the Engineered Safety Features Actuation System to
mitigate the consequences of a steamline break or loss of coolant accident 1);

i safety injection pumps start and automatic valves position, 2) reactor trip,
3) feedwater isolation, 4) startup of the emergency diesel generators, 5)
containment spray pumps start and automatic valves position, 6) containment
isolation, 7) steamline isolation, 8) turbine trip, 9) auxiliary feedwateri

-

pumps start and automatic valves position,10) containment cooling fans start
and automatic valves position,11) essential service water pumps start and
automatic valves position,12) control room isolation and ventilation systemsj

i

1 start) .
! |

|
l

: i

i

l

i
'

|

|
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