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IMPORTANT NOTICE REGARDING
CONTENTS OF THIS REPORT

Please Read Carefully

The only undertaking of General Electric Company respecting information in
this document is contained.in the BWR Owners' Group funding.atthorization

-

number 8-37-0, and nothing contained in this document shall_-be construed as' ,

[. char.ging the funding authorization. The use of this'information by anyone-
other than the-BWR Owners' Group, or for any purpose other than that for
which it is intended, is not authorited; and with respect to any
unauthorized use, General Electric Company makes no representation or
warranty, and assumes no liability as to the comnleteness, accuracy, or.-
usefulness of the information contained in this u,cument,
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UNITED STATES' ,g

~i_ NUCLEAR REGULATORY COMMISSION*

of WASHINoToN, D.C. 20%6o
%_-'.....f July 21, 1992

.

Mr. R. D. Binz IV, Chairman.
BWR Owners Group
c/o Public Service Electric and Gas Company
Hope Creek Generating Station

p P.O. Box 236, Mail Code N51
.

Hancocks Bridge, NJ 08038

Dear Mr. Binz:

SUBJECT: GENEP'-L ELECTRIC COMPANY (GE) TOPICAL REPORT GENE-770 06-1,
" BASES FOR CHANGES TO SURVEILLANCE TEST INTERVALS AND ALLOWE0p-
OUT-OF-SERVICE TIMES FOR SELECTED INSTRUMENTATION TECHNICAL
SPECIFICATIONS"

We have completed our review of the subject topical report submitted by the
p BWR Owners Group by letter dated February 19, 1991. Enclosure 1 provides our

Scfety Evaluation Report (SER), which was prepared after reviewing the
Technical Evaluation Report (TER) and responses to NRC staff questions (TER
and responses to NRC staff questions attached to the SER), developed under
contract by EG&G Idaho-Washington Technical Office (WTO). Our SER concurs
with the findinos contained in the TER.

We find that GENE-770-06-1 provides an acceptable basis for extending
surveillance test intervals (STIs) and allowed outage times (A0Ts) for the
following actuation instrumentation:

For the BWR4 plants: Plant Systems Actuation Instrumentatica, Main
Control Room Environmental Control Systemp.
(MCRECS), and Safety / Relief Valves low Low Set
(LLS) Function.

For the BWR6 plants: Plant Systems Actuation Instrumentatic,, Control
Room Fresh Air Actuation Instrumentation (CRFx),
Safety / Relief Valves, and Safety / Relief Valvesy
low Low Set (LLS) Function.

For the BWR4 and
BWR6 plants: End of Cycle-Recirculation Pump Trip (E0C-RPT)

System Actuation Instrumentation, ATWS-RPT
System Actuation Instrumentation, and Controlp-
Rod Block Instrumentation.

It should be noted that BWC and BWR6 RCIC System Actuation
Instrumentation A0T and STI relaxations were granted in the NRC staff
SER of September 13, 1991, on topical report GENE-770-06-2 (an addendum

-

to-GENE-770-06-1).y

D l
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-2- July 21, 1992'

- As: noted in the enclosed SER, applicants _for proposed Technical Specification
[; changes for individual plants must:

1. Confirm the applicability of the generic analyses of GENE-77.0-06-1 to
the plant,

2. Confirm that any increase in instrument drift due_to the' extended STIs
) is properly accounted for in the setpoint calculation methodology,- (for-

additional-information on this issue, see letter from C. E. Rossi to
R. F. Janecek, dated April 27,1988.)

Enclosure 2 provides an acceptable format for proposed TS changes based on
GENE-770-06-1. Our review of plant-specific changes will consider the

)' applicability of the topical report to the specific plant,

Licensees and applicants are encouraged to propose changes to TS that are
consistent with the guidance provided in the enclosures. Proposed license
amendments conforming to this guidance will be expeditiously reviewed-by the
NRC Project Manager for the facility. Proposed amendments that deviate from

..

)- this guidance and propose less stringent technical specifications will require
' a longer, more detsiled review. Please contact the Project Manager if yoc

have questions on this matter.

In accordance with procedures established in NUREG-0390, " Topical Reports
Review Status," we request that the BW", Owners Group publish accepted

} revisions of GENE-770-06-1, both proprietary and non-proprietary, within three
months of receipt of this letter. The accepted versions should (1)
incorporate this letter and the enclosed Safety Evaluation Report including
the Technical Evaluation Report, between the Title page and the abstract and

'

(2) include an -A (designated accepted) following the report identification
symbol,

4

y
Should our acceptance criteria or regulations-change so that our conclusions
as to the acceptability of the report are no longer valid, the BWR Owners
Group and/or the applicants referencing this topical report will be expected -
to revise and resubmit their respective documentation, or submit justification
for the continued applicability of the topical report without revision of-its

} documentation.

Sincerely,

}harles E. Ross[i,irec ort
'

Division of Operational Events Assessment
Office of Nuclear Reactor Regulation

,

p Enclosures

)E
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M"ps saag''o UNITED STATES

NUCLEAR REGULATORY COMMISSION[" <

5' +E WASHINGTON, D. C, 20S55
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ENCLOSURE 1

0 SAFETY EVALVATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
REyXW 0F BWR OWNERS GROUP REPORT GENE-770-06-1

ON JUSTIFICATION FOR EXTENDING SURVEILLANCE TEST INTERVALS AND
All0WED OUT-0F-SERVICE TIMES FOR SELECTED BWR

ACTUATION INSTdVMENTATION

;O

1.0 SUMMARY

The staff has reviewed the General Electric Company (GE) Topical Report GENE-
770-06-1, " Bases for Changes to Surveillance Test Intervals and Allowed Out-

.O of-Service Times for Selected Instrumentation Technical Specifications" (Ref.
1), issued by the BWR Owners Group to support proposed extensions of selected
actuation instrumentation surveillance test intervals (STIs) and allowed out-
of-service times (A0Ts) for test and repair. In.particular, bases are
provided for extending STIs from 31 days to 92 days. Additional
justifications are provided for extending 1) A0Ts for surveillance test from 2-

.O hours to 6 hours and 2) A0Ts for repair from 1 or 2 hours to 12 hours for
'nstrumentation common to the RPS or 24 hours for all other instrumentation
considered.

,

2.0 BACKGROUND

O The procedure used by the BWR Owners Group (BWROG) in GENE-770-06-1 to justify
STI and A0T relaxation was to demonstrate similarity in components,
configuration, and function with previously reviewed actuation instrumentation
for which STI and A0T relaxations were approved. This procedure was applied
to all the identified actuation instrumentation except for that for RCIC; RCIC
actuation instrumentation proposed relaxations were evaluated in topical

O report GENE-770-06-2 (Ref. 2) and approved in a separate SER (Ref. 3),

3.0 APPROACH

Instead of applying criteria consisting of specific percent limits on changes
in system unavailability or failure frequency due to STI and A0T changes, as

.O- utilized in previous NRC staff SERs granting STI and A0T relaxations, the
staff judges that if STI and A0T changes are proposed for actuation
instrumentation of type similar to that used in .the Reactor Protection System
(RPS), Emergency. Core Cooling System (ECCS), or Containment Isolation, which
have been previously analyzed and approved, the previous analyses may be used
to justify the proposed relaxations. This approval approach is justified.

.O provided that component, configuration, redundancy, and action similarity is
demonstrated in each case being examined for~ approval of proposed STI and A0T
relaxation.

'O
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4.0 HRC ACTION
>

The NRC staff engaged the ;crvices of EG5G Idaho (WTO) to review the approach
used and coniparative analyses performed -in Ref.1. -This review was performed
to determine the adequacy of the comparative methodology used to establish the
bases for the modifications of STis and A0Ts for the following BWR actuation

.

instrumentation:
>

For the BWR4 plants: Plant Systems Actuation instrumentation, Main
Control Room Environmental Control System
(MCRECS), and Safety / Relief Valves low Low Set
function.

> For the BWR6 plants: Plant Systems Actuation Instrumentation, Control
Room Fresh Air Actuation Instrumentation (CRFA),
Safety / Relief Valves, and Safety / Relief Valves
low Low Set (LLS) Function.

For the BWR4 and
> BWR6 plants: End of Cycle-Recirculation Pump Trip (E0C-RPT)

System Actuation Instrumentation, ATWS-RPT
System Actuation Instrumentation, and Control
Rod Block Instrumentation.

The NRC staff finds the BWROG comparative analysis, as augmented by
> acceptable BWR Owners Group (BWROG) responses to NRC staff questions,

sufficient to justify the requested STI and A0T relaxations.

5.0 CONCLUSIONE

On the basis of its review of the EG&G Idaho (WTO) TER, as augmented by
> acceptable BWR Owners Group (BWROG) responses to NRC staff questions, the

staff endorses the finding therein that the methods used-and results obtained
in GENE-770-06-1 were verified.

The staff finds the bases provided for extending STIs from 31 days to 92 days
adequate. The staff also finds adequate justification in the BWROG analyses

> for extending, for the actuation instrumentation enumerated in Section 4.0,
A0Ts for surveillance test from 2 hours to 6 hours, and A0Ts for repair from 1
or 2 hours to 12 hours for instrumentation common to the RPS, or 24 hours for
all other instrumentation considered.

Table 1 lists plant-specific conditions that each licensee or applicant must
> meet. to make any proposed STI or A0T changes fully acceptable. Table 2

summarizes the approved changes.

6.0 REFERENCES

1. W. P. Sullivan, et al., " Bases for Changes to Surveillance Test
F Intervals and Allowed Out-of-Service Times for Selected Instrumentation

Technical Specifications," General Electric Company, GENE-770-06-1,
February 1991,
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TABLE 1

b CONDITIONS TO CLOSE OUT PLANTS

For plant-specific application of the technical specification (TS) changes for
the actuation instrumentation that are proposed, the licensee must:

b

(1) Confirm the applicability of the generic analyses to the plant.

(2) Confirm that any increase in instrument drift due to the extended STIs
is properly accounted for in the set point calculation methodology.
(For additional information on this issue, see letter from C. E, Rossi

D to R. F. Janecek, dated April 27, 1988).
-

D

D

D

D

i

D
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TABLE 2

O|
A_CTUATION INSTRUMENTATI01l

APPPOVED STI AND A0T CHANGES.

,

O. Plant
System' Type STI Test A0T Repair A0T

FW/MTT BWR4 31d - 92d 2hr - 6hr

EOC/RPT BWR4/6 31d - 92d. 2hr - 6hr Ihr -+ 12hr
_

.O ATWS/RPT BWR4/6 31d - 92d 2hr - 6hr Ihr - 24hr

SR Valves BWR6 31d - 92d 2hr.- 6hr

LLS BWR4 -31d - 92d 2hr - 6hr

LLS BWR6 31d - 92d 2hr - 6hr

-O- RHR Cont.Spr. BWR6 31d - 92d 2hr - 6hr Ihr - 24hr*
-

FW/MTT BWR6 31d - 92d 2hr - 6hr

SPMU Sys. BWR6 31d - 92d 2hr - 6hr Ihr - 24hr*

MCRECS BWR4- 31d - 92d- 2hr - 6hr 2hr - 24hr

CRFA BWR6 31d - 92d Ehr - 6hr

CR Block BWR4/6 '2hr - 6hr Ihr - 12hr

SP & DW Spr. BWR4 31 d -+ 92 d * * 2hr - 6hr**

O
* Approval contingent upon removal of channel (s) for repair not causing loss of
function.

**For automatically initiated systems conformi_ng to GENE 770-06-1 Bases only.

' Nomenclature
FW/MTT: Feedwater/ Main Turbine Trip SPMU: Suppression Pool Makeup

EOC/RPT: End-of-Cycle Recirculation MCRECS: Main Control Room Envi--
Pump Trip ronmental Control-

System

ATWS/RPT: _ Anticipated _ Transient Without CRFA: Control Room Fresh Air
:O Scram-Recirculation Pump Trip CR Block: Control Rod Block

SR: Safety / Relief
LLS: Low-Low Set SP & DW Spr: Suppression Pool &:

RHR Cont. Drywell Spray System
'

Spr.: Residual Heat Removal
Containment Spray-

O.

L

:O-
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- ABSTRACT

OL

This-EG&G Idaho, Inc. report-provides a review of the subject topical report
and subsequent submittals from the Boiling Water Reactors Ownerf s. Group which-
present reliability analyses as the bases for-increasing the surveillance test
intervals and allowed out-of-service times for testing and repair for certain
instrumentation systems included in the BWR4 and BWR6 TechnicalO: Specifications.

FOREkORD

O~

This report is supplied as part of the review work performed for the Technical
Specification Improvement Program under which the BWROG and G.E.-sup' plied a--
series of topical reports which provide reliability centered bases for making
changes to the Surveillance Test Intervals and Allowed-Out-0f-Service Times -
for certain instrumentation systems included in the BWR4 and BWR6 Technical'o This work is being done for the U.S. Nuclear RegulatorySpecifications.
Commission, .0ffice of Nuclear Reactor Regulation, Division of Operational
Events Assessment by EG&G Idaho, Inc., NRR&T - Washington Technical Office.

The U.S. Nuclear Regulatory Commission funded this work under the

O
authorization B&R No. 220-19-15-04-0, FIN No. 0604S.

O:

O.
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ii

1-

!!

'O
|-

.



_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,

)

CONTENTS

)
ABSTRACT ........................................................... 11

FOREWORD .......................................................... 11

1. INTRODUCTION ................................................. 1

) PROPOSED CHANGES TO TECHNICAL SPECIFICATIONS ................. 3-
!!.

111. ACCEPTANCE CRITERIA .......................................... S

IV. EVAltlATION OF BASES FOR STI AND A0T CHANGES .................. 7

) Section 3.1 - BWR4 Plant Systems Actuation
Instrumentation .............................................. 7

Section 3.2 - BWR4 and BWR6 EOC RPT Actuation
Instrumentation .............................................. 8

Section 3.3 - BWR4 and BWR6 ATWS RPT Actuation
Instrumentation .............................................. 8

Section 3.4 BWR4 and BWR6 RCIC System Actuation
Instrumentation .............................................. 9

3 Section 3.S - BWR4 Safety / Relief Valves (S/RV) and
*

Safety / Relief Valves Low Low Set (LLS) Function
Instrumentation...............................................

10

Section 3.6 - BWR6 Safety / Relief Valves (S/RV)
and Safety / Relief Valves Low Low Set (LLS) Function) Instrumentation ............................................. 11

Section 3.7 - BWR6 Plant Systems Actuation
Instrumentation .............................................

12

Section 3 " - BWR4 Main Control Room Environmental) Control System (MCRECS) Instrumentation . . . . . . . . . . . . . . . . . . . . . 15

Section 3.9 BWR6 Control Room Fresh Air (CRFA)
Actuation Instrumentation ................................... 15 j

!

Section 3.10 BWR4 and BWR6 Control Rod Block) 16
Instrumentation .............................................

19
V. REFERENCES ..................................................

1-1-
ENCLOSURE I .................................................

y-

111

y



ry - , - -m- - -------,-r,.------- - - - - - - - - - - - - ------ -------------- - - - - - - - - - - . - - . - - , - - - - - - , - - - - - , - - - - - - - - - , , . - - - - - - , - - , . . - - - - - - - - - - - - - - - - - - - - - . - - - - . - , - - - - - - . - - - - - - - -

i

.

P

*-

~$
,

h
6

Y

.

,-

.

$

.

$

!

) '|
.

t

t

f
e

.,

!
r

l

$

;
9
r

.

4*

*

!

<)

-' .

;

*

a

n

4

$

4 s

k'

i+

i'
1"'

d

,

.

.w

,

' a\

.

.

8 i
-

- .... .. __-...~., ....--- . . - ., -,__,_- _ - - - . . -...._,._..,~. . . . . , . _ . . . - _ . . . . - . , . . . - - . ~ . , . ~ . , - . . . . ~ . . . . . . - . . . ,. -



9

REVIEW 0F TOPICAL REPORT
GEf1E 770 06-1

" BASES FOR CHAl1GES TO SURVEILLAllCE TEST IfiTERVALSI

!e AfiD ALLOWED OUT 0F-SERVICE TIMES FOR SELECTED
liiSTRUMEliTAT1014 TECHfilCAL SPECIFICAT10!iS"

FEBRUARY 1991

1. If1TRODUCT1011

O This topical report presents analyses intended to support changes in
surveillance test intervals (STis) and allowed out of-service times (A0Ts) for
actuation instrumentation for selected systems for BWR 3,4,5,6 (Relay) and BWR
6 (Solid State) Plants. These systems include:

For the BWR4: Plant Systems Actuation Instrumentation, Main Control3 Room Environmental Control System (MCRECS), Safety / Relief Valves, and
Safety / Relief Valves low Low Set (LLS) Function.

For the BWR6: Plant Systems Actuation Instrumentation, Control Room
Fresh Air Actuation Instrumentation (CRFA), Safety / Relief Valves, and
Safety / Relief Valves Low Low Set (LLS) Function..g

I
For the BWR4 and BWR6: E0C-RPT System Actuation Instrumentation, ATWS-
RPT System Actuation Instrumentation, RCIC System Actuation
Instrumentation and Control Rod Block Instrumentation.

The changes to STis and A0Ts proposed in this report are for actuation3 instrumentation for systems not covered in previous analyses of RPS, ECCS, and
Containment Systems by the BWROG and are intended to be consistent with
similar previously reviewed and accepted changes to the RPS, ECCS, and
Containment System actuation instrumentation.

The procedure adopted by the BWROG in this report differs from that used in3 previous Technical Specification Improvement reports in that the systems were
not directly modelled, but instead attempts were made to show similarity in
components and function with previously reviewed and accepted actuation
instrumentation. This procedure was applied to all the identified actuatica
instrumentation, however, the f1RC staff required further, more detailed
analysis be performed for the RCIC actuation instrumertation, therefore the3 RCIC analysis in the current report will not be evaluted or reported on here.
This additional analysis is presented in a separate topical report (GENE-770-
06-2) and its review reported on in a separate TER.

O

O

1

e
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G
11. PROPOSED CHANGES TO TECliNICAL SPECIFICATIONS '

) The changes to the technical spacifications for the identified actuation "

instrumentation proposed in this topical report include: ,

(a) Change the Surveillance Test Interval (STI) from once every 31
days to once every 92 days.

D
(b) Change the Allowed Out-of Service Time (A0T) for repair from 1 or

2 hours to 12 hours for equipment common to the RPS or 24 hours
for all other equipment.

(c) Change the Allowed Out of-Service Time (A0T) for test from 2 hours
D to 6 hours.

These proposed changes are the same as those previously approved for the RPS,
ECCS, and Containment isolation actuation instrumentation.

D

D

D

D

D

D

3

p
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111. ACCEPTAt4CE CRITERIA

9
The general criteria for acceptance of the proposed changes to the actuation
instrumentation technical specifications differ in this topical report from
the criteria in the previous topical reports in this series. Instead of
specific percentage limits on increases in system unavailability or failure
frequency or specific absolute limits on those increases as before, in this
topical report, the new criteria are that if these changes are made toEb instrumertation of similar type to that used in the RPS, ECCS, or containment
isolation instrumentation which has been previously analyzed, then this
previous analysis can be used to justify the proposed changes. This can be a
reasonable procedure provided that equivalence in components, configuration,
redundancy, and action performed is demonstrated in each case.
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IV. EVALVATION Of BASES FOR STI AND A0T CHANGES
O

Topical Report GENE 770-06-1 presented the bases for STI and A0T changes in
separate subsections of Section 3 for the various actuation systems.
Therefore the evaluations of these bases are presented in this report as
subsections which are numbered to correspond to the subsections in the topical
report. Enclosure 1 presents a tabulation of the review results.

0- Section 3.1 - BWR4 Plant Systems Actuation Instrumentation

Changes requested include: Change the Channel functional Test frequency from
monthly to quarterly, and add a note establishing an allowed out-of-service

O time of 6 hours for surveillance testing. These proposed changes to the STI
and the A0T for testing are consistent with similar changes to ST!s and A0Ts
previously made and approved for other similar actuation instrumentation. .

Evaluation of Basis for Change

O a) The basis for including the feedwater System / Main Turbine Trip in
the technical specifications is that this trip is applicable only
to plants which do not have a direct reactor trip on reactor
vessel water level 8 signals. The trip is provided mainly as
equipment protection against excessive moisture carryover into the
main steam system and trips the reactor incidentally on main

O turbine trip. The trio has no safety significance because three
other functions trip tie reactor for this initiating event, thus
the effect of losing this trip should be much less than the effect
of losing the direct reactor vessel water level 8 reactor trip
which was shown to be insignificant by the analysis in Ref. 1
(Page 7 6). We therefore agree that it is acceptable to justify
the increase in STI and test A0T on the basis of this previousO- analysis,

b) This topical report shows actuation instrumentation for the
Suppression Pool (and Drywell) Spray System consisting of Drywell
Pressure- High; containment Pool Pressure--Hight Reactor Vessel

O Water Level--Low Low Low, Level 1; and Timers, Systems A & B.
However, the basis states that the BWR4 design for this system is
manually initiated and controlled and that there are no automatic
functions or initiation instrumentation for this system.- This
appeared contradictory and we requested clarification from the
BWROG. Their response confirmed that these systems are manually

0- initiated and controlled for most BWR4 plants. However, should a
plant have automatic initiation and control, it will be similar to
that for the BWR6 design and the bases for STI and A0T changes
will be as those for the BWR6 given in Section 3.7. The manual
initiation and control statement in the basis and the response
agrees with the Hatch 2 BWR4 plant design as an example. We

O conclude that these systems for most BWR4s are manually initiated

7
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and controlled. However, for those plants which have these
systems automatically initiated and controlled, the bases
presented in Section 3.7 of the topical report as modified by the
response to Question 7 may be used to justify STI and A0T changes

P

to these systems.

Section 3.2 - BWR4 &_BWR6 EOC - RPT Actuation instrumentation

>
Changes requested include. Change the Channel Functional Test frequency from
monthly to quarterly, change the allowed out of service time for surveillance
testing from 2 to 6 hours, and change the allowed out-of-service time for
repair from I hour to 12 hours. These propcsed changes in STI and A0Ts are
consistent with similar changes previously made and approved to STIs and A0Ts
for other similar actuation instrumentation.6

Evaluation of Basis For Change

Tht: current topical report states that the End of Cycle-Recirculation Pump
Trip (E0C-RPT) is initiated by the Turbine Stop Valve (TSV) Closure and
Turbine Control Valve (TCV) Low Hydraulic Pressure signals which are common to

p
the RPS and that the STI and A0T changes for these signals were analyzed in
Ref. 1. It further states that although the EOC RPT trip functions were not
explicitly identified in that analysis, the changes to the STI and A0Ts can be
considered bounded by that analysis. We noted that the logic arrangement is
significantly different for these initiating signals (two-out-of-two TSV

These two sets ofclosure and two out-of-two for TCV low oil pressure).
p

signals are then "anded" with two channels of turbine first stage pressure >
30% RTP which act as a permissive. It was not evident that the analysis of
Ref. I covered this logic configuration nor was it evident that the Ref. I
analysis results bounded this case. Additional information was provided by
the BWROG which described the instrumentation differences between the RPS and
E0C-RPT functions together with calculations which compared the, unavailabilities of the RPS and EOC-RPT functions. These comparisons
indicated that the unavailabilities for the two functions were nearly the
same, thus we now conclude that the proposed STI and A0T changes for the E0C-
RPT are acceptable on this basis.

> Section 3.3 ER4 & BWR6 ATWS-RPT Actuation Instrumentation

Changes requested include: Change the Channel Functional Test frequency and
the trip unit calibration frequency from monthly to quarterly; change the
allowed out-of service time for surveillance testing from 2 to 6 hours; change

) the allowed out-of-service time for repair from I hour to 24 hours.

Evaluation of Basis For Change

We did not agree on the ATWS-RPT logic for the BWR4 Improved Standard
Technical Specifications (ISTS) Lead Plant (Hatch 2) which is given in the,
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topical report as one-out-of-two per trip system with the tripping of both
trip systems needed to trip both recirculation pumps. Our logic diagram as
obtained from the Hatch 2 UFSAR showed a two out-of-two logic per trip system
on either high reactor pressure or low reactor vessel water level and trip ofg either trip system trips both pumps. After discussion with G.E., it appears

that the newer BWR4 ATWS-RPT logic arrangement and that which is or will be
installed on most BWR4 plants is the logic arrangement from the Hatch 2 UFSAR.
The Hatch 1 plant was stated to have been modified to this newer design at the
last outage and the utility indicated that Hatch 2 (the lead ISTS plant)d bewill

be so modified during the upcoming outage. This newer information shoul
3 made part of the topical report.

The current topical report stated that the effect of changes to STI and A0Ts
for ATWS-RPT instrumentation on the reactivity shutdown failure frequency is
negligible because the RPS failure frequency is low (-5.4E 06/yr. from Ref.1,
page 5-29) and the change in overall ATWS-RPT function unavailability due to3 the STI and A0T changes (<1E-02/ demand) is small. This indicated that even
though the ATWS-RPT failure frequency may be higher, when it is combined with
RTS, the combined effect is small. Additional information was provided by the
BWROG which showed the calculation of the changes in ATWS-RPT channel
unavailabilities and the small effect of these changes on the reactivity

~ shutdown failure frequency when the test interval is extended from one to
3 three months. Our review of this information confirmed the small effect of

the ATWS-RPT STI and A0T changes on the reactivity shutdown failure frequency.
Thus we conclude that the basis for these changes is acceptable.

|

The last sentence on page 6 of the topical report states that the same small
change in ATWS-RPT unavailability due to STI and A0T changes can be expected3 for other logic designs. It was not clear how this could result since it
would appear that the logic arrangement should influence the fault trees and :

their evaluation which means that a change in the logic configuration could
result in a change in unavailability and hence failure frequency. Additional
information provided by the BWROG indicated that the referenced statement was
not intended to indicate that the reliability of a system is nearlyg independent of its logical arrangement, but that logic designs having similar
degrees of redundancy could be expected to have similarly small- changes in
ATWS-RPT unavailability. This is a reasonable postulate and we conclude the
statement as modified is acceptable.

I

Section 3.4 - BWR4 & BWR6 RCIC System Actuation Instrumentation

The analysis of the RCIC actuation instrumentation and the results of changing
STIs and A0Ts is more thoroughly presented in Ref. 7, therefore its review and

j evaluation is presented in a separate technical evaluation report.
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Section 3.5 - BWR4 Safetv/ Relief Valves and Safetv/ Relief
Valves LLS Function Instrumentation

3 Changes requested include: Change the Channel functional Test frequency from
monthly to quarterly and change the allowed out of-service time for
surveillance testing from 2 to 6 hours.

Evaluation of Basis for Change

J For the BWR4, it is stated that there is no automaticRelief Function:
initiation instrumentation associated with the relief function, therefore,
there is nothing to review or report on.

LLS Function: We agree with the statement in the topical report that failure
of the LLS function to initiate is not likely to-have an immediate effect on

3- the plant safety and therefore, that any small change in actuation
instrumentation unavailability due to changes in the STI and A0Ts may be
neglected. However, the changes in the SRV LLS function actuation
instrumentation unavailability ca.used by changes in the STI and A0Ts had not
been shown to be small enough to neglect. The argument was made that the
reasoning which supports _ making the requested changes was bounded by the

3 analyses aerformed for the ECCS and isolation actuation instrumentation and
further t1at the analyses should apply because the components used in the
systems were the same or similar and the number of failures needed to disable
the system were comparable. We found this argument, as presented, was not
acceptable because it failed to consider the manner in w11ch those components
are assembled into the LLS logic. For example, the LLS logic is an armedy logic which is not similar to any of the ECCS or isolation actuation logic.
Some of the subsystems may be similar but the manner in which they are
organized into the logic is different, therefore the fault trees and their
evaluation may differ and the results may not be bounded by the previous
analyses,

b In response to our Question four, the BWROG submitted additional information
consisting of fault trees and evaluations for the BWR4 LLS logic. In our
review of this information, we agree that four-of the eleven S/RVs can be
actuated by the LLS logic and that only one.of.the-four needs to o)en to-
fulfill the LLS function. We_did, however, question whether the clannel logic
used for the fault trees followed the channel logic as presented, for example,

3 in the Hatch, Unit 2, BWR4 plant. 0ur review showed two LLS logic channels in
each Division: Channels A&C for Division I and channels B&D for Division II.
with each channel actuating one of the four LLS valves-as follows. A
permissive relay receives a signal on reactor vessel high pressure from
PTI(x)[N120(x)]. These relays are assigned as follows: Channel A-K340A,
Channel C-K370A, Channel B K340B and Channel D-K3708.- The contacts of each

3 -such aermissive relay are wired in series with the coil of the arming relay
and tie paralleled contacts _of the tail pipe switches associated with'that '
channel. The arming relays are: Channel A-K313A, Channel C-K314A,ichannel B-
K313B and Channel D-K3148.- Actuation of an arming relay seals it. in through-a
set of auxiliary contacts. Each of the 11. S/RV ta11 pipes is equipped with two

y pressure switches which senses actuation of the S/RV. -One of these switches
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fro: each tailpipe is assigned to one trip system and the other to the ether
trip system. One channei in each trip system receives input from five of
these pressure switches and the other receives input from the remaining six

> tatipipe pressure sw'tches. Arming of one channel in a trip system provides
an arming signal to the other channel in the trip system through auxiliary
contacts on its arming relay. The reactor high pressure inputs are derived
from two pressure transmitters per channel, PTI(x)[N120(x)) for the permissive
and arming function and P12(x)(N122(x)) to cutrol the S/RV opening and
closing. The two-out-of-two logic per channel will open the S/RV assigned to

> that channel at its LLS setpoint once the channel is armed. Fault trees based
on this logic were constructed by us to compare with those submitted by the
BWROG. Initially the two sets of fault trees did not agree, principally with
respect to the interpretation of the Hatch 2 logic configuration. After
further contact and discussion, comparability between the two sets of trees
was established.

>
Evaluation of the fault trees showed the change in unavailability due to the
change in surveillance intervals from one to three months was 3.92 E 05 por
demand which is relatively small. Because the change in unavailability is
small, the changes in surveillance interval and allowed out-of-service times
for testing are comparable to those for other similar systems, and failure of
the LLS function does not have an immediate direct impact on plant safety, we)
conclude these changes are acceptable for this system.

Section 3.6 - BWR6 Safety / Relief Valves and Safetv/ Relief
(S/RV) low low Set (LLS) Function Instrumentation

)

Changes requested include: Change the Channel Functional Test and the trip
unit calibration frequencies from monthly to quarterly and add a note,

establishing the allowed out-of-service time for surveillance testing as 6
hours.

> Evaluation of Basis For Change

LLS Function: The same arguments were made for the BWR6 LLS actuation
instrumentation as were made for the BWR4 LLS actuation instrumentation,
therefore the same concerns that were identified in the comments for the BWR4

i should also apply for the BWR6 case. In addition, since the same initiating
instrumentation may be used to actuate both the Safety / relief and LLS
functions, single failures could possibly result in the loss of actuation
inputs te both the LLS and relief functions.

The additional information supplied by the BWROG in response to our Question
> Five addressed our concerns as follows. The information provided a more

complete description of the LLS logic and suoplied the results of the fault
tree evaluation. There are three groups of .LS valves. The high group,
consisting of four valves: F047D&G and F051A&F; the mid group, consisting of
F051B; and the low group consisting of F051D. Each group is sealed-in or
anned by a one-out-of-three-twice logic per division. After arming, the high
group of four S/RVs is opened on two-out-of-two reactor vessel high pressurei

11
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per division and the mid and low groups of one S/RV each are opened on one-
.out-of-one reactor vessel high pressure per division. One-out-of-two
divisions is required for both seal in and S/RV actuation. The changes in

p unavailability caused by the increased surveillance intervals and the-A0T were
calculated and shown to be 4.48 E-08 for one logic group and negligibly small
for the one out-of-three logic groups. Therefore, since the changes in
unavailability are small, the failure of the LLS mode does not have a direct|-

impact on plant safety, and the proposed changes in the surveillance intervals
and A0Ts are comparable to those for Jimilar safety systems, we conclude they >

O- are acceptable. :

Relief Function: Some concerns with the statements in the last paragraph on
'

page 14 of the topical report arose. First, in the level of redundancy
argument, it was not clear just what was being taken as redundant. The three
actuation logic sets did not appear to be entirely redundant because in two

O out of three cases, tvo of the sogic sets plus part of the third were needed -
!to open 13 out of the 20 relief valves required to preclude reactor

overpressurization. Second, it was not clear how it is known that the relief r

actuation function is a small contributor to-the overall S/RV function
unavailability. Third, it was not clear what the term "overall S/RV function
unavailability" referred to, nor how it was determined. Fourth, it was not

O clear how it has been determined that changes in STI and A0Ts for the S/RV-
actuation logic result in small contributions to the S/RV actuation logic
unavailability. A areviously reviewed actuation instrumentation syn, tem or .

'

subsystems had not seen identified which this actuation instrumentation system.
or its subsystems could be compared against. Also, an analysis or calculation
of the actuation instrumentation system unavailability did not appear to have

0- been performed. - Therefore, there criginally appeared to be no basis for .

accepting the statement that the contributions to-unavailability caused by
'

increases to ST!s and A0Ts are insignificant and therefore acceptable.

Additional information supplied by the BWROG in res3onse to our Question Six.
addressed the definition of what was redundant by slowing that the ASME Code

o allows the relief (logic actuated) and safety (spring) modes of_ actuation to
be taken as redundant. This infonnation also included _ fault trees and their
evaluation ta show the changes in unavailabilities which occurred when the
surveillance intervals were changed from one to three months. The changes in ,

unavailability were found to be 2.37 E-03 for the relief mode and 7.14-E-06
forethe relief and safety mode which are relatively small, and the changes in
surveillance intervals and allowed out-of-service times for testing are 1

Q comparable to those granted for other similar systems. We therefore conclude
the change in surveillance intervals from one to three months and the.
inclusion of a six hour A0T for testing are acceptable.

,

.

Section 3.7 - BWR6 Plant Systems Actuation Instrumentation
O_

e

This section contains three subordinate systems: The RHR Containment Spray-~ >

-

System' instrumentation.-the feedwater and Main Turbine Trip System
instrumentation, and the Suppression' Pool Makeup System instrumentation. 'Each

g of these systems will be addressed independently,
p
h
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a) RHR Containment Spray Instrumentation

Changes requested include: Change the Channel Functional Test and
O the trip unit calibration frequencies from monthly to quarterly,

the allowed out-of-service time for repair from I hour to 24
hours, and the allowed out of-service time for surveillance
testing from 2 hours to 6 hours. These proposed changes are
consistent with those proposed and accepted for other BWR6
actuation instrrmentation.

.

O Evaluation of Basis for Change

The actuation instrumentation performs functions similar to those
performed by the isolation actuation instrumentation, therefore
since the configuration is similar to that for the isolation

0 actuation instrumentation, we agree that the analyses performed
for that instrumentation can be extended to this instrumentation
also. Our review of the referenced analyses showed only a
statement thct valve unavailability is the dominant contributor to
system unavailability. We were unable to confirm the dominance of
the valve unavailability because information on this

O unavailability analysis and its results was not presented.
Additional information was provided by the BWROG in response to
our Question Seven which included a more complete system
description, a fault tree for the initiation system and
calculation of the increase in unavailability caused by the
increases in surveillance interval and A0T. The increase in

O unavailability for one-out-of-two trip systems is a relatively
small 1.45 E-04 for the most conservative case and the valve
opening and closing is shown to be the largest contributor.to the
individual trip system unavailability. On the basis of this
information and the actuation system's similarity to those
previously reviewed and accepted for the Emergency Core Cooling
and containment Isolation Systems, we conclude the proposed STIO and A0T changes are acceptable.

b) feedwater and Main Turbine Level 8 Trip Instrumentation

Changes requested include: Change the Channel functional Test

O frequency from monthly to quarterly and the allowed out-of-service
time for surveillance testing from 2 hours to 6 hours. These
proposed changes are consistent with those proposed and accepted t

for other BWR6 actuation instrumentation.

Evaluation of Basis For Change

O The actuation instrumentation for the Feedwater/ Main Turbine Level
8 Trip uses output from level transmitters that are similar to
those for the RPS Level 8 trip units. These compose a two-out-of-
three logic for a single trip system. The single trip system does-

|

not meet the single failure criterion but because BWR6 plants have
O a direct reactor trip on Reactor Vessel Water Level--High, level 8
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that is part of the RPS, the feedwater and main turbine trip on- '

high reactor vessel water level 8 does not serve a safety -
function, but is for equipment protection only. It was not clear

# however, that the RPS Level 8 trip analysis bounds the feedwater
and main turbine trip ~because the feedwater and main turbine trip
instrumentation is a single trip system using a two out of-three
logic where the RPS Level 8 trip is a one out of-two'per trip
system with both trip systems required for trip. Additional
information describing the system and calculating the increase in

# system unavailability caused by increasing the surveillance
interval to three months and the A0T from two to six hours was
provided by the BWROG. The most conservative calculations using
design analysis failure rates show an increase in single trip .

system unavailability of 1.8E-03. Using more realistic current
experience failure rates shows an increase of 1.2E 04.- These

e values for singic system unnallability are small enough to
conclude the requested increases in surveillance interval and A0T
are acceptabic. ;

c) Suppression Pool Makeup System Instrumentation

3 Changes requested include: . Change the Channel Functional Test and
the trip unit calibration frequencies from monthly to quarterly,
the allowed out-of-service time for repair from 1 hour to 24-
hours, and the allowed out-of-service time for surveillance

'

testing from 2 hours to 6 hours. These proposed changes are
consistent with those proposed and accepted for other BWR6

3 actuation instrumentation.

Evaluation of Basis For Change.

The actuation instrumentation for the Suppression Pool Makeup
System (SPMS) does perform functions similar to those performed by

'

3- the isolation system actuation instrumentation. However, the
initiation and actuation logic configuration'for this system; ,

appears to be quite different from that in the isolation actuation
logic referred to.- Our review of the referenced analyses shows=
only a statement-that valve unavailability is the-dominant
contributor to system unavailability. Additional information was-

0- provided by-the BWROG in response to our Question Seven which
included a more detailed system description which showed-
similarity to the LPCS ECCS initiation logic and cert:in
primary / secondary isolation valve logic and calculation of the
increase in'SPMS unavailability caused by the increasas in
surveillance interval and A0T. Using the more conservative design-

O. failure rates gives a change in . system unavailability of 2.0E-05:
in going from one month to three month surveillance intervals
which is small enough to conclude.the requested increases in
surveillance interval and A0T- are acceptable, o

9
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Section 3.8 - BWR4 Main Cqntrol Room Environmental-
Control System (MCRECS) Actuation Instrumentation

O
Changes requested include: Change the Channel Functional Test frequency
from monthly to quarterly, change the allowed out of service time for
repair from 2 hours to 24 hours, and change the allowed out of service
time for surveillance testing from 2 hours to 6 hours. These changes
are consistent with those proposed and accepted for other BWR4 actuation

O instrumentation.

Evaluation of Basis for Change

lhe reference given for the reactor vessel water level 1, high drywell
pressure, and main steart line high flow inputs to the MCRECS was not

O acceptable because it did not appear to provide analyses against which
to compare the reactor vessel water level 1 and main steam line high . i

flow inputs. Further, in the basis, such a comparison was not made and
initiation of MCRECS was not addressed.

The current basis should also provide additional information on how the
O high control room and the refueling floor area radiation functions are

similar to the reactor building exhaust high radiation function to
enable judgement to be made as to whether the fault trees and their
evaluation are ~pplicable to the high control room and the refueling
floor area radiation functions. Additional information provided by the
BWROG in response to our Question Eight addressed our concerns by.

'O providing, for each of six initiating events, the applicable logic
configuration per subsystem, references to previously reviewed actuation
instrumentation, and logic diagrams. Each subsystem was shown to be
similar to a previously analyzed system, thus the change in
unavailabilities previously calculated for that system should also apply
to this system. References were also provided to similar previously

O reviewed systems for the Refueling Floor Area High Radiation, Control
Room Inlet High Radiation, and Control Room Inlet High Chlorine Level
Function actuation instrumentation. The small increases in-
unavailability previously calculated for the referenced systems were
found acceptable for justifying similar changes in surveillance
intervals and A0Ts for those systems. Therefore, by similarity, they

O will also be acceptable justification for the requested similar changes
in surveillance intervals and A0Ts for the HCRECS actuation
instrumentation.

Section 3.9 - BWR6 Control Room Fresh Air (CRFA)
O Actuation Instrumentation

Changes requested include: Change the Channel Functional Test and the
trip unit calibration frequencies from monthly to quarterly and the
allowed out-of-service time for surveillance testing from 2 hours to 6-

O hours. These changes are consistent with those proposed and accepted

15
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for other BWR6 actuation instrumentation.

Evaluation of Basis for Change

) The reference given for the reactor vessel water level 2 and the high |'

!drywell pressure inputs to the CRFA system in Ref. 5. page 5-11 was not
satisfactory because it did not present any information on these two
trip inputs and it presented no information which would indicate that ,

the CRFA system initiation instrumentation was included in the analysis.
'

) The secondary containment statement mentions only the fuel handling area
ventilation exhaust high radiation and the pool sweep exhaust radiation

,

inputs to the secondary containment isolation actuation system. No

|
fault trees or other analysis is presented in that reference for

' initiation of secondary containment isolation or isolation of the MCR
and initiation of the CRFA system. Additional information wovided by

|

) the DWROG in response to our Question Nine addressed the lack of
information in the topical report for the Control Room Fresh Air (CRFA)
actuation instrumentation by confirming that the same isolation logic
which isolates the secondary containment isolation valves also actuates
the CRFA system. Also provided were logic diagrams that identify the

'

equipment and logic configurations for the subsystems-which actuate the
) CRFA system. These logic configurations have been previously analyzed

in similar systems for the secondary containment isolation system and
found acceptable for justifying similar requested changes in
surveillance intervals and A0Ts for that actuation instrumentation.
Therefore, by similarity, the results will also be acceptable
justification for the requested similar changes in surveillance

) intervals and A0Ts for the CRFA system actuation instrumentation.

Section 3.10 - BWR4 and BWR6 Control Rod Block Instrumentation

) Changes requested include: Change the allowed out of-service time for
repair in Table 3.3.6-1, Items 5 and 6 from I hour to 12 hours and'
establish the allowed out of-service time for surveillance testing at 6
hours by adding a note to Surveillance Requirement 4.3.6. These

|
requested changes are consistent with similar changes proposed and
accepted for other BWR4 and BWR6 actuation instrumentation that is

j common to the RPS and ECCS actuation instrumentation.

Evaluation of Basis for Change

The basis for justifying these requested changes is stated to be
included as part of the basis for changing the STI given in Ref. 2. We

)
reviewed this reference and found that it does not ex) licitly. address,

the extension of the A0Ts. However, in the case of tie S0V level rod
block, the same type of instrumentation is used to provide the rod block-
as is used to provide the RPS scram W jal. From Ref. 1, the effect on
core damage frequency of changing the repair A0T-to 12 hours and the<

surveillance testing A0T to 6 hours was found to be negligible for the
) RPS. Since the rod block instrumentation is similar in type and

16
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| configuration to that used for the RPS trip, it is reasonable to assume
that the increase in rod block unavailability caused by the increases in'

the A0Ts for the SDV level input is also negligible. On this basis we

) conclude the requested changes are acceptable.
1

For the RCS Recirculation Flew sensors, the increase in A0Ts for test
and repair was not explicitly addressed. However, in Ref. 1 increa*ing-
the STI from 31 to 92 days dcas not result in a significant increase in.
the APRM Flow Biased Neutron flux scram unavailability and it is further !

) stated that analyses indicated that increasing the test A0T to 6 hours .

.

and the repair A0T to 12 hours would produce an even smiller effect on i

the system unavailability. Therefore, if these increases are acceptable
for the signal input to the flow biased APRM trip, similar test and
repair A0T increases should also be acceptable for the same type of-

|input to the rod block instrumentation since it should produce a
) correspondingly insignificant effect on the rod block instrumentation !

unavailability. On this basis we conclude the requested changes are
acceptable,

b

.
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Enclosure 1
REVIEW 0F TOPICAL REPORT GENE 770-06-1

TABLE OF RECOMMENDATI0fiS
FOR PROPOSED CHANGES

CFT Surv. Int. Surv. Test ACT Repair A0T

System Appl Curr Prop Rec. Act. Curr Prop Rec. Act. Curr Prop Rec. Act.
'

FW/MTT BWR4 31d 92d Accept. 2 hr 6 hr Accept. fir NR* FIR *

SP&DW SPR BWR4 N/A**

EOC-RPT Both 31d 92d Accept. 2 hr 6 hr Accept. I hr 12 hr Accept.

ATWS-RPT Both 31d 92d Accept. 2 hr 6 br Accept. I hr 24 hr Accept.

RCIC Inst Both N/A))

S/R Valves BWR4 N/A**

S/R Valves BWR6 31d 92d Accept. 2 hr 6 hr Accept. NR NR* NR*

LLS BWR4 31d 92d Accept. 2 hr 6 hr Accept. fir NR* fir *

LLS BWR6 31d 92d Accept. 2 hr 6 hr Accept. NR NR* NR*

RHR Con Sp BWR6 31d 92d Accept. 2 hr 6 hr Accept. I hr 24hr) Accept.

FW/MTT BWR6 31d 92d Accept. 2 hr 6 hr Accept. NR NR* NR*

SPMU Sys BWR6 31d 92d Accept. 2 hr 6 hr Accept. I hr 24hr) Accept.

| HCREC BWR4 31d 92d Accept. 2 hr 6 hr Accept. 2 hr 24 hr Accept.

' CRFA BWR6 31d 92d Accept. 2 hr 6 hr Accept. NR NR* NR*
I

CR Block ,Both 92d NR Accept. 2 hr 6 hr Accept. I hr 12 hr Accept.
|

NR - Not Requested in topical report*

N/A - No Auto initiation involved- If taking channel for Surveillance does not cause loss of functions, otherwise no change.
**

}
)) - Refer to Review of T.R. GENE 770-06-2
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BWROG'S RESPONSE TO NRC OVESTIONS ON TOPICAL REPORT GENE 770 06-1

l

} Reference:

1) Nine (9) questions from Don Lasher, EG&G, faxed May 13, 1991,
:

2) GENE-770-061, " Bases for Changes to Surveillance Test Intervals
; and Allowed Out-Of-Service Times for Selected Instrumentation
) Technical Specifications", february 1991.

3) NEDC-30851P A, " Technical Specification Improvement Analysis for
BWR Reactor Protection System", March 1988.

4) NEDC-30936P A, " Technical Specification improvement Methodology

) (With Demonstration for BWR ECCS Actuation Instrumentation, Part
2", December 1988.

5) NEDC 30936P A, " Technical Specification improvement Methodology
(With Demonstration for BWR ECCS Actuation Instrumentation, Part
1", December 1988.

6) NEDC-31677P A, Technical Specification Improvement Analysis for
BWR ! solation Actuation Instrumentation", July 1990.

OVEST10N 1

For the Suppression Pool (and Drywell) Spray System (BWR4), the basis) presented appears contradictory in that actuation instrumentation
consisting of Drywell Pressure-High; Containment Pool Pressure High (1
don't know where this comes from); Reactor Vessel Water Level-Low
low Low, Level 1; and Timers, Systems A&B is listed but in the Basis it
is stated that the BWR design for this system is manually initiated and
controlled and that there are no automatic functions or initiation) instrumentation. Can you clarify and correct this apparent
contradiction?

RESPONSE TO OUEST10N 1

in the proposed BWR 4 Improved Standard Technical Specification (ISTS),j the suppression pool and drywell spray auto initiation signals have
been removed (See Enclosure 1 for reason for removal). The only

i
remaining auto initiation signal from Table 3.3.9-1 that will appear in
the BWR 4 ISTS is for the Feedwater System / Main Turbine Trip System.
If a plant should have suppression pool and drywell spray auto
initiation similar to that in a BWR 6 plant, the bases for STI and A0T,

) changes are as provided in Section 3.7 for BWR 6 plants.
.

OUESTION 2
:

For the EOC-RPT (BWR4 and BWR6), we need more specific reference to the
system or subsystems in NEDC 30851P because it appears that the logic

) arrangement is significantly different for these initiating signals
(two-out-of-two TSV closure and two-out-of-two TCV Low 011 Pressure).
These signals are "anded" with two channels of Turbine 1st Stage
Pressure >30% RTP, It is not evident that the analysis of NEOC 30851P

-1-
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O BWROG'S RESPONSE TO NRC OVESTIONS ON TOPICAL REPORT GENE 770 06 1

covered this particular logic configuration or that the results of that
analysis bound this case.O

FESPONSE TO 00ESTION 2t

The logic for the turbine control valve (and turbine stop valve)T) is
trip

for RPS Scram and End of Cycle (E0C) Recirculation Pump Trip (RP
oresented in Enclosure 2. The same sensors and logic relays perfonn

p"
soth the RPS Scram and EOC-RPT functions. The dual trip functions are
achieved by different contacts in the logic relays. The RPS-Scram
logic is 1 out of 2 channels twice required for trip. For the turbine
stop trip function, two signals from individual stop valve position
switches are required to trip an individual channel. For the turbine
control valve closure, one sensor input is required to trip an

q' individual channel. A trip t.1rcuit bypass is provided in each channel
for reactor operation below 30% aower. For reactor operation above 30%
power, a relay contact in each clannel opens. If a bypass relay fails
to transfer out of the bypass position, the failure is annunciated in
the control room. Therefore, a failure to remove the bypass would be
detected within a short time period.

O
The EOC-RPT logic is 2 out of 2 channels required to trip.an individual
logic Division. Each of the two logic Divisions trip both
recirculation pumps. Failure of the E0C RPT function therefore
requires a failure of both logic Divisions. Each logic Division has
contacts from two of the bypass relays. These contacts are in the

O closed position when reactor power is above 30% (trip function not
bypassed). This is different than the bypass relay contacts in the RPS
trip circuit which are open during operation above 30% power. As with
the RPS trip circuit, a failure to remove the bypass would be detected
within a short time period.

O A calculation of the unavailability of the two trip functions of each
trip logic is provided in Enclosure 2. The change in EOC-RPT trip
function unavailability when the surveillance interval is extended from
1 to 3 months is lower for the turbine stop valve trip function and
slightly higher for the turbine control valve trip function than the
same trip functions for RPS Scram. However, the small increase in
E0C-RPT unavailability (represented by small increase risk of an MCPRnv
violation) is judged to be offset by the benefits associated with the
similar approved STI and A0T changes for the RPS Scram function.
Therefore, it can be concluded that the STI and A0T changes for EOC RPT
trip function is bounded by the approved RPS analysis.

O OVEST10N 3

For the ATWS-RPT (BWR4) as we discussed over the phone, the newer BWR4
(Hatch) logic configuration and the one you indicated is implemented
for most BWR4s, is the two out-of-two per trip system on either reactor
high pressure or reactor vessel water level low with trip of either

.O trip system tripping both Recirculation Pumps.

O 2-
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BWROG'S RESPONSE TO NRC QUESTIONS ON TOPICAL REPORT GENEo770 06 1)

The topical report states that the effect of changes to STI and A0Ts
for ATWS RPT instrumentation on the reactivity shutdown failure
frequency is negligible because the RPS failure frequency is low

)' (5.4E 06/yr from NEDC 30851P. page 5-29) and the change in overall
ATWS RPT function unavailability due to the STI and A0T changes
(<1E 02/ demand) is small. This appears to say that even though the
ATWS RPT failure frequency may be higher, when it is combined with that i

for the RPS, the combined effect is small. It is not clear how this
combination is made or how the numbers were calculated. Can you supply

) some additional information explaining how these numbers were arrived
at and how they were combined with the RPS?

The last sentence on page 6 of the report seems to state that the same
small change in ATWS RPT unavailability due to STI and A0T changes can
be expected for other logic designs. It is not clear how this can

) result since it would appear that the logic arrangement should have a
large influence on the fault trees and their evaluation which means a
change in the logic configuration could result in a large change in
unavailability and hence failure frequency. This would indicate that
the reliability of a system is nearly independent of its logical
arrangement. Please clarify this concern.

)
R[iPONSE TO OVESTION 3:

It was stated in Reference 2 that the tri) logic for ATWS-RPT for the
Hatch 2 lead ITS plant is one out of two ciannels per trip system for
each trip function. Both trip systems are required to trip the two

) recirculation pomps. This was the configuration at the time of the
analysis. The ATWS-RPT configuration that is being installed during
the current Hatch-2 refueling outage has the same type logic as the BWR
6 lead plant.

The ATWS-RPT logic for the BWR 6 lead plant (currently being installed
) for the BWR 4 lead plant) is two out of two channels required to trip

each trip system for each trip function (low water level and high
reactor oressure), it was stated in Reference 2 that the change in
unavaila)ility when the surveillance interval is extended from I to 3
months is small (< IE 02/ demand). Calculation of this unavailability
change is presented in Enclosure 3. Unavailabilities are calculated

) using trip unit failure rates from original design analyses and failure
rates that reflect more current operating experience. The calculated
change in unavailabilities for each trip function is approximately
2E-03/ demand based on failures rates from the original design analysis
and 2E-04/ demand based on failure rates reflecting current operating
experience.

).
The relative effect of the ATWS-RPT unavailability change on the
reactivity shutdown failure frequency is also shown in Enclosure 3.
Assuming only one ATWS-RPT trip function (low water level or high
reactor pressure) and the RPS failure frequencies calculated in
Reference 3, the relative change in reactivity shutdown failure|

frequency when the ATWS-RPT channel functional test is extended from 1
This calculation does notto 3 months is negligible (<2.0E-08/ year).

include other ATWS-RPT components which are not part of the channel
|

-3-
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|
i functional tests (e.g., circuit breakers). However, the'model provides

adequate indication of the small relative effect of the surveillance
interval extension. This negligible change in reactivity shutdown

D failure frequency is offset by the benefits from reduced inadvertent'

scrams which is discussed in Reference 3.
,

It is also stated in Reference 3 that a san,a small change in ATWS RPT
. unavailability due to STI and A0T extensions can be expected at other'

D BWR plants. This does not imply that the reliability of the ATWS RPT
is independent of logic arrangement. However, the logic designs of the
different BWR plants can be expected to have redundancy comparable to
the above analyzed design based on the specified design requirements
for ATWS RPT. A small change in ATWS-RPT unavailability can be
expected if comparable redundancy exists.

OVESTION 4

For the BWR4 LLS function, it is stated that failure of the LLS
function to initiate will not have an immediate adverse effect on the
plant safety and therefore, that any small change in actuation
instrumentation unavailability due to changes in the STI and A0Ts mayj be neglected. However, the changes in the SRV LLS function actuation
instrumentation unavailability caused by changes in the STI and A0Ts
have not been shown to be small enough to neglect. The argument is
made that the reasoning which supports making the requested changes is
bounded by the analyses performed for the ECCS and isolation actuation
instrumentation and further that the analyses apply because the .9 components used in the systems are the same or similar and the number
of failures needed to disable the system are comparable. This argument
as presented is unacceptable because it appears to fail to consider the

Formanner in which thota components are assembled into the LLS logic.
,

example, the LLS logic is an armed logic which is not similar to any of
the ECCS or isolation actuation logic. Some of the subsystems may.be

j similar but the manner in which they are organized into the logic is
different, therefore the fault trees and-their evaluation may differ
and the results may not be bounded by the previous analyses. This has
not been shown and neither has it been shown that the number and type
of failures needed to disable the LLS actuation instrumentation is
comparable to that for an identified previously reviewed ECCS or3 isolation actuation system. The topical report should be revised to
demonstrate the similarity of this logic system to a specific reference
logic system or systems.

|

RESPONSE TO 00ESTION 4:

Enclosure 4 provides a fault tree of the low low set (LLS) for the
Hatch 2 plant. There are 11 safety / relief valves (S/RVs) at the Hatch

Four of these are actuated by the LLS. Failure of the LLS2 plant.|

function requires failure of all 4 LLS valves. Each LLS valve is armed
by a relay in a logic channel initiated by a high reactor pressure trip
unit and one of the S/RV tail pipe pressure switches. Two of the valve

3 arming logic channels receive trip signals from 5 tail pipe pressure
switches. The remaining two arming logic channels receive trip signals
from 6 tail pipe pressure switches. Each of the 11 S/RV tail pipes

-4-
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have two pressure switches. After arming, each LLS valve is actuated
by two out of two relays each initiated by a high reactor pressure trip
unit. There are a total of 22 individual pressure switches (2 perg S/RV) and and 12 individual reactor pressure trip units.

A calculation of the LLS unavailability as a function of surveillance
interval is given in Enclosure 4. Two LLS valves were assumed to open.
The change in LLS unavailability when the surveillance interval is
extended from 1 to 3 months is 3.92E 05/ demand. This change is

D acceptably low based on the function and failure constouences of the
LLS (i.e., reduce the number of load cycles on the containment and S/RV
discharge lines and reduce the number of S/RV actuations during the
plantlifetime).

OUESTION 5,
For the BWR6 LLS function, the same erguments are made for the
actuation instrumentation as were made for the BWR4 LLS actuation
instrumentation, therefore the comments made for the BWR4 case apply
for the BWR6 case also. In addition, since the same initiating
instrumentation may be used to actuate both the relief mode and the LLS

, mode, it appears that single failures could result in the loss of
actuation inputs to more than one relief function. These concerns
should be addressed to first demonstrate the similarity of the LLS
actuation instrumentation logic to an identified previously reviewed
ECCS or isolation actuation system logic and second to analyze the
apparent condition in which a single failure could result in the loss

* of actuation inputs to more than one relief function.

RESPONSE TO OVESTION 5:

Enclosure 5 provides information on the LLSL for BWR 6 Grand Gulf
plant. Thero are a total of 20 S/RVs of which 6 perform the LLS

* function. The seal in logic is the same for all 6 LLS valves (i.e.,1
out of 3 twice/ Division). The LLS logic is 2 out of 2 per Divi 5 ion for
one logic group contro111no 4 LLS valves and 1 out of 1 per Division
for the remaining two logic groups which each control one LLS valve.
One out of 2 Divisions are required to initiate the LLS function for
both the seal in logic and LLS logic. There are a total of 12

* individual reactor pressure trip units for the seal in logic
(f/ Division) and 8 individual reactor pressure trip units for the LLS
logic (4/ Division).

The unavailability as a function of the test interval was calculated at
the LLS logic channel level. The change in LLSL unavailability for a

8 single logic group when the surveillance interval is extended from 1 to
3 months is 4.5E 08/ demand. The change in LLSL unavailability for 1
out of 6 LLS valves (or 1 out of 3 logic groups) is negligible. This
change is acceptably low based on the function and failure con::equences
of the LLSL (i.e., reduce the number of load cycles on the containment
and S/RV discharge lines and reduce the number of S/RV actuations

8 during the plant lifetime).

-5-
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OVESTION q

> For the BWR6 Relief function, several concerns with statements in the
last paragraph on page 14 need to be addressed in the topical report.
First, in the level of redundancy argument, it is not clear just what
is being taken as redundant, The three actuation logic sets are not
entirely redundant because in two out of three cases, two of the logic
sets plus part of the third are needed to open 13 out of the 20 relief

> valves required to preclude reactor overpressurization. (The safety
mode may not be truly redundant because of the different (higher)
opening pressures.) Second, it is not clear how it is known that the
relief actuation function is a small contributor to the overall S/RV
fenction unavailability. Third, it is not clear what "overall S/RV
function unavailability" refers to, nor how it is determined. Fourth,

> it is not clear how it has been determined that changes in STI and A0Ts
for the S/RV actuation logic result in small contributions to the S/RV
actuation logic unavailability. A previously reviewed actuation
instrumentation system or subsystems have not been identified which
this actuation instrumentation or its subsystems can be compared. An

analysis or calculation of the actuation instrumentation system
> unavailability does not appear to have been performed. We do not

appear to have a firm basis for accepting the statement that the
contributions to unavailability caused by STI and A0T increases are
insignificant and therefore, are acceptable.

RESP 0NSE TO OVESTION 6:
>

For the BWR 6 lead plant 13 of the 20 S/RVs are required to prevent
reactor overpressure. The S/RVs are designed to limit the primary
system pressure, including transients, to the requirements of the ASME
Section III. The ASME code allows one-half of the S/RVs to open in the
safety (spring) mode and one-half to open in the pressure relief mode.

Enclosure 6 provides a description of the pressure relief logic. One
group of 9 S/RVs are actuated by 1 out of 2 logic Divisions. Each
Division is actuated by tripping 2 out of 2 reactor pressure trip unit
channels. A second group of 10 S/RVs are tripped by another set of
reactor pressure trip units using a similar logic configuration. One

> S/RV is tripped by a third set of reactor pressure trip units. As
discussed in response (5), 6 of the 20 S/RVs also have a LLS function
in addition to the pressure relief function. The LLS seal in logic
uses the same trips units as the pressure relief logic. Because of
this commonality, no credit was taken for the LLS relief mode when
calculating the pressure relief function unavailability.

>
A fault tree model of failure of the S/RV relief and safety mode at the
logic channel level is provided in Enclosure 6. The unavailability was
calculated using trip unit failure rates from original design analyses
and failure rates that reflect more current operating experience. The
calculated change in relief and safety mode unavailab111 ties when the

P surveillance test interval is extended from 1 to 3 months is
approximately 7E-06/ demand based on failures rates from the original
design analysis and 4E-08/ demand based on failure rates reflecting

-6-
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current operating experience. This increase in calculated
unavailability is insignificant and is offset by the similar benefits

) of reduced testing discussed in Section 4.2 of the ECCS Actuation
Instrumentation Analysis, Reference 4.

OVESTION 7

for the BWR6 Plant Systems Actuation Instrumentation (RHR Containment
> Spray System. Feedwater & Main Turbine Trip- System, and Suppression

Pool Makeup System Instrumentation) provide a more specific reference
system to which each of these three systems can be compared. Also
provide additional information describing the valve unavailability
analyses and results.

> RESPONSE TO OVEST10N 7:

a) RHR Containment Sorav System Instrumentation - The containment spray is
initiated by 1 out of 2 trip systems. Each system has a 10.85 minute
timer which is initiated by either high drywell pressure or low reactor
water level in a 1 out of 2 twice logic. One RHR valve is opened and
closed in each system after the time delay when both high containmentp
pressure and high drywell pressure are present in a 1 out of_two logic.
The reactor level and drywell pressure trip units are common to the
ECCS initiation logic which were considered in the Reference 4
analysis.

A fault tree of the containment spray initiation including the valves
p

that have to open and close is presented in Enclosure 7. The
unavailability was calculated as a function of the level / pressure trip
c.hannel surveillance interval for a single trip system and 1 out of 2
trip systems. Using a level / pressure trip channel failure rate based
on current experience, the change in calculated unavailability when the
surveillance interval is extended from 1 to 3 months isy

8.75E-05/ demand. No credit is taken here for manual actuation if the
automatic initiation-logic should fail. This small increase in
calculated unavailability is insignificant and is offset by the similar
benefits of reduced testing discussed in Section 4.2 of the ECCS
Actuation Instrumentation Analysis, Reference 4.

P Feedwater and Main Turbine-Level 8 Trio - This trip system is notb) included in the the BWR 6 Improved Standard Technical Specification.
The reason for this is because a direct scram is provided for the level.
8 trip (uses separate set of trip units and logic that was considered
in the Reference 3 analysis). For those plants that do not have a
direct scram on level 8 trip (such as BWR 4 plants), the effect of

p-
changes to the surveillance intervals of the feedwater and main turbine
level 8 trip system is discussed in Section 3.1 of Reference 2.
Calculations of the unavailability for this specific trip function for
different surveillance intervals are provided in Enclosure 7. The

calculated change in unavailabilities when the surveillance interval is
extended from 1 to 3 months is acceptably low (1.24E-04/ demand),

p

c) Suncression Pool Makeue System Instrumentation - The same sensors that
initiate the low pressure ECCS and certain primary / secondary
containment isolation valves are also used in tha suppression pool

-7- ),
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makeup system initiation logic. The logic is discussed in Enclosure 7.
Also included in Enclosure 7 is calculated change in unavailability

D when the surveillance intervals are changed from 1 to 3 months. The
small increase in calculated unavailability is insignificant and is
offset by the similar benefits of reduced testing discussed in Section
4.2 of the ECCS Actuation Instrumentation Analysis, Reference 4.

OVESTION 8
8

For the BWR4 Main Control Room Environmental Control (MCREC) Actuation
Instrumentation, please provide specific references for the reactor
vessel water level 1, high drywell pressure, and main steam line high
flow inputs to the MCREC systems. The quoted reference did not address
the water level 1 and main steam line high flow inputs. More specific

D references should be provided for the MCREC inputs and the similarities
in configuration, components and qualification addressed to allow
comparison to be made and conclusions drawn. Also, please provide
additional information on how the high control room and the refueling
floor area radiation functions are similar to the reactor building
exhaust high radiation function to enable judgement to be made as to
whether the fault trees and their evaluation are applicable to the high9 control room and the refueling floor area radiation functions.

RESPONSE TO OVESTION 8:

The trip unit channels and logic that actuate the BWR 4 Main ControlD Room Environmental Control (MCREC) are provided in Enclosure 8.
MCREC is made up of two redundant independent subsystems which are
initiated by Trip System Logic A & B (one subsystem by logic A and one
subsystem by logic B). The following is a sumary of the different
trips, type of logic, and where covered by previous analysis.

D-
LOGIC PER

EVENT SUBSYSTEM ANALYSIS REFERENCE

LOCA 1 out of 2 Reference 5 Page B-5
twice & Reference 6 Page 5-21

S
Main Steam Line 2 out of 2 Reference 6 Page 5-21

High Rad

Main Steam Line 2 out of 2 Reference 6 Page 5-21

Break
9

Refueling Floor 1 out of 1 Reference 6 Page 5-21

Area High Rad

Control Room 1 out of 1 Reference 6 Page 5-21

Inlet High Rad
D

Control Room 1 out of 1 Reference 6 Page 5-21

Inlet High Chlorine

-8-D
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The logic tFat initiates MCREC is similar to the logic given in the
case studies for BWR plants. Instead of closing an inboard and
outboard valve, the logic initiates redundant MCREC subsystems. The

p.
logic therefore is analogous to the logic given under the column headed
" Logic Type Per Valve Per Variable". The only exception is the logic
for a LOCA signal. The trip units and logic for the LOCA signal is the
same signal that actuates the ECCS low pressure systems analyzed in
Reference 5. The LOCA signal is also similar to the 1 out of 2 twice
logic in Reference 6 except there are 2 variables instead of 4.

>

00ESTION 9

In the BWR6 Control Room Fresh Air (CRFA) Instrumentation, the
reference given for the reactor water level 2 and the high drywell
pressure trip in NEDC 31677P-A, page 5-11 does not present any

> information on these two trip inputs and it presents no information
that would indicate that the CRFA systen initiation was included in the
analysis. The secondary containment statement mentions only the fuel
handling area ventilation exhaust high radiation and the pool sweep
exhaust radiation inputs. No fault trees or other analysis is
presented in that reference for initiation of secondary containment

, isolation or isolation of the MCR and initiation of the CRFA system.
Please provide more complete references which describe the system and
show the similarities between the referenced instrumentation and this
actuation instrumentation so we can complete our evaluation and reach a
conclusion regarding the acceptability of this instrumentation.

>

RESPONSE TO OVESTION 9:

The BWR 6 CRFA is actuated by the same isolation logic that isolates
the secondary containment isolation valves. The trip unit channels and
logic for the BWR 6 CRFA are presented in Enclosure 9. The BWR 6 logic
is the same type of logic that initiates the BWR 4 HCREC. The same,

case studies given in Reference 6, page 5-21, and Reference 5 for the
LOCA initiated signal (reactor Level 1 or high drywell pressure) apply
for the BWR 6 CRFA.

>
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DISCUSSION OF CHANGES TO STS REV. 4
(Addendum)

O
LCD 3.3.2.2: FEEDWATER AND MAIN TURBINE TRIP INSTRUMENTATION (continued)

2. The Level B Function is assumed to function in plant specific HCPR
analyses (if it is not, this specification would not be applicable to
that plant). MCPR limits are only required to be met when 2 25% RTP,

O therefore this function, which only serves to support MCPR, has its
applicability consistent with Specification 3.2.2.

4. The BWR design for suppression pool and drywell spray (where included in
the design) are manually initiated and controlled systems. There are no
automatic functions and therefore no corresponding instrumentation.

5. The requirement for system operability in the LCO requires the same three
channels to be operable. The specific number of channels in the
FW/ turbine Level 8 trip system is a detail of the system design which is
located in the Bases.

.

O

,

O

O

.

O
.

.

.

O

O

o BWR/4 3/4 3 91 7/31/89

-__ __ _____- -______-__ _ _ _ _ - - _ _ _ _ _ - _ _ -



.07 $F' "Oi i .. O . 6! TO '- 'iO ~ IOL LO.- id?
~ '

,

ENCLOSURE'2 -
<

' QUESTION 2- PAGE l'OF'3
TURBINE. CONTROL VALVE /STOP VALVE TRIP

'

RPS TRIP
TRIP SYSTEM A TRIP SYSTEM B

K10A- K10E K10B- K10F
.

K9A. K9B
CONTACT OPENS CONTACT-OPENS

K8A - > 30 % POWER - K8B > 30'% POWER'

K10C- K10G K10D- K10H

K9C K9D-
,.

-CONTACT OPENS CONTACT. OPENS
~

K8C- . > 30 % POWER K8D > 30 % POWER-

,

EOC RECIRC PUMP TRIP

K1GA- K10F
DIVISION 1 |

.K9A K9B TRIPS BOTH
CONTACTS OPENS RECIRC PUMPS

K8A-- K8B > 30 % POWER-

K10D-- K10G
DIVISION 2 ,

i
K9C- K9D TRIPS BOTH

CONTACTS OPENS RECIRC PUMPS
K8C--K8D > 30 % POWER .

t'

. K8A,B,C,D - CHANNEL IDGIC ' RELAYS : CONTROL VALVE TRIP
K10A,B,C,D,E,F,G,H - CHANNEL. LOGIC RELAYS - STOP. VALVE TRIP >

' K9A,B,C,D - CHANNEL LOGIC'' RELAYS'-' REACTOR PRESSURE: BYPASS FOR
> REACTOR POWER >-30 %_ 'RPS IDGIC CONTACTS OPEN-,

- EOC-RPT LOGIC CONTACTS .CIDSED .'

.
.

.

-+p.- , - - +i-.-6--- w *--. 4 .y +
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ENCI4SURE 2
PAGE 2 OF 3

O QUESTION 2
TURBINE CONTROL VALVE /STOP VALVE TRIP

REFERENCE IEEE - 352

TURBINE CONTROL VALVE TRIP FUNCTION UNAVAIIABILITY
0

RPS = 2 ( (XY)2j3 , (77)(pBP) , (pBP) ) + CCF

+ (2PBP) + CCFEOC-RPT = (2XY) /3 + ( 2XY) (2 Pgp)

[O
l WHERE: X = CHANNEL FAILURE RATE (FAILURES /HR.)

Y = CHANNEL SURVEILLANCE INTERVAL (HRS. )

P = BYPASS FAILURE PROBABILITYp gp

TURBINE STOP VALVE TRIP FUNCTION UNAVAILABILITY

RPS = 2 ( (2XY)2/3 + (2XY) (PBP) + I BP) )+ F

r0
+ I BP)

+ FEOC-RPT = (2XY) /3 + (2XY) (2PBP)

WHERE: X = CHANNEL FAILURE RATE (FAILURES /HR.)
O Y = CHANNEL SURVEILLANCE IlrI'ERVAL (HRS.)

P = BYPASS FAILURE PROBABILITYgp

CCF = COMMON CAUSE MISCAL. OF TRIP UNITS PROB.
O

6

O

O
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ENCICSURE 2
PAGE 3 OF 3

0 QUESTION 2 - TURBINE CONTROL VALVE /STOP VALVE TRIP

FAILURE RATE
FAILURES /HR.
------------

TB STOP VALVE 6.00E-06
O

TB CONTROL VALVE 2.00E-07

IST STAGE PRESSURE 2.00E-05
(BYPASS)
------------------------------------

O RELAY 4.00E-07
............................... ...

Failure Rate (FR) (SENSOR + RELAY)
_---------------------------

TB STOP VALVE 6.40E-06

O TB CONTROL VALVE 6.00E-07

IST STAGE PRESSURE 2.04E-05
(BYPASS)

UNAVAILABILITY (RPS)
RPS

O TRIP FUNCTION 1 MONTH 3 MONTHS CHANGE
-------------------- ------------ ------------ ----------

TB STOP VALVE 4.41E-05 2.08E-04 1.64E-04

TB CONTROL VALVE 2.04E-05 2.11E-05 7.70E-07

O UNAVAILABILITY (EOC-RPT)

EOC-RPT
TRIP FUNCTION 1 MONTH 3 MONTHS CHANGE

-------------------- ------------ ------------ ----------

TB STOP VALVE 3.45E-05 1.21E-04 8.68E-05

O.
TB CONTROL VALVE 2.08E-05 2.23E-05 1.54E-06

WHERE RPS UNAVAILABILITY =
2*(((FR*T)*2)/3+(FR*T)*PF+(PF)*2] + CCF (STOP VALVE)
2*[((2FR*T)*2)/3+(2FR*T)*PF+(PF)*2] + CCF (CONTROL VALVE)

O FR = CHANNEL FAILURE RATE
T = CHANNEL = FUNCTIONAL TEST INTERVAL-
PF = PROBABILITY OF BYPASS FAILURE
CCF = COMMON CAUSE MISCAL. OF TRIP UNITS

2.00E-05=

O EOC-RPT UNAVAILABILITY =
( (2 * FR*T) * 2 ) /3+ (2 *FR*T) * (2 *PF) + (2 * PF) * 2 + CCF

1ST STAGE PRESSURE - IF ANY OUTPUT RELAY ENERGIZES (BYPASS
(BYPASS) POSITION) FAILURE WILL BE ANNUNCIATED

O

_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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ENCLOSURE 3
PAGE 1 OF 2

. QUESTION 3 - ATWS-RPT LOGIC,

ATWS-RPT

DIV. 1 DIV. 2 TRIP BOTH
I K43A- K43C RECIRC PUMPS

>

DIV. 1 DIV. 2 TRIP BOTH
K43B K43D FICIRC PUMPS

>

TRIPS ON LOW REACTOR WATER LEVEL

I OR

HIGH REACTOR PRESSURE

>

>

>

>

>

_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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ENCLOSURE 3
PAGE 2 OF 2

I QUESTION 3 - ATWS-RPT LOGIC
FAILURE RATES (FAILURES /HR.)
_______________ --_ ______

DESIGN CURRENT
ANALYSIS EXPERIENCE

___ --_____ . _____ . .

> LEVEL 2.00E-05 5.00E-06

PRESSURE 2.00E-05 5.00E-06
- ___________ ___ __ _ . _---____ _ --_-- _

RELAY 4.00E-07 4.00E-07
=====================================_______-____

> Failure Rate (FR) (SENSOR + RELAY)
________________ _____-_____________

LEVEL 2.04E-05 5.40E-06

PRESSURE 2.04E-05 5.40E-06

> UNAVAILABILITY (ATWS-RPT) PER FUNCTION

ATWS-RPT
FUNCTIONTRIP

FUNCTION 1 MONTH 3 MONTHS CHANGE
__________ _ - __ . __ --___ ___

_ ___ _ ____
*

> (1) DESIGN ANALYSIS FRs
_________--_________

LOW LEVEL 3.16E-04 2.6BE-03 2.37E-03

HIGH Rx PRESSURE 3.16E-04 2.68E-03 2.37E-03

(2) OPERATING EXPR. FRs
____________________p

LOW LEVEL 4.07E-05 2.06E-04 1.66E-04

HIGH Rx PRESSURE 4.07E-05 2.06E-04 1.66E-04

WHERE: ATWS-RPT FUNCTION UNAVAILABILITY =
(1/3)*(2*FR*T)*2 + CCF

>
CCF = COMMON CAUSE MISCAL. OF TRIP UNITS = 2.00E-05

____ __ __ __ _-_____ _ _-_-_ . . -_ -__ . - _ -__- -_ __

REACTIVITY SHUTDOWN FAILURE FREQUENCY

1 MONTH 3 MONTHS CHANGE
)

__________ . _____-___--_ ______-__

RPS FAILURE FREQ. 4.60E-06 5.40E-06 8.00E-07

(EVENTS / YEAR)

ATWS-RPT UNAVAIL. (1) 3.16E-04 2.68E-03 2.37E-03

! (/ DEMAND) (2) 4.07E-05 2.06E-04 1.66E-04

REACTIVITY SHUTDOWN (1) 1.45E-09 1.45E-08 1.30E-08

FREQ. (EVENTS / YEAR) (2) 1.87E-10 1.11E-09 9.28E-10

l |

-- - _ - - - _ _ - _ _ _ _
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ENCLOSURE 4
PAGE 1 OF 13

D QUESTION 4
FAILURE RATES USED IN LLS FAULT TREE FOR HATCH 2

. . .. _________. . __. . __-

FAILURE TEST [(1)*(2)]/2
COMPONENT RATE (1) INTERVAL (2) UNAVAIL.

__ _____ _ ____ _ __ __________ ____ _____ .

D RESET SWITCH 1.30E-08 730 4.75E-06
1.30E-08 2190 1.42E-05

RELAY 4.00E-07 730 1.46E-04
4.00E-07 2190 4.3BE-04

TRIP UNIT 2.00E-05 730 7.30E-03
2.00E-05 2190 2.19E-02

9 PRESSURE SWITCH 2.00E-07 730 7.30E-05 _

2.00E-07 2190 2.19E-04

DEMAND
FAILURE FAILURE

COMPONENT RATE PROB.
____________

D ____________________ _________

CCF OF S:.'NSORS 2.00E-05 2.00E-05

DC DIVISION POWER 2.00E-03 2.00E-03

LLS SOLENOID VALVE 1.31E-03 1.31E-03

TRANSMITTER 1.30E-05 1.30E-05

B
FAILURE PROB. OF LOW-LOW SET

_ . _ ___ _____ _ . . __ . __ ___________ __

TEST INTERVAL FAILURE PROB.
____ __

. __ _ ___ __ _

1 MONTH 2.66E-05

D
3 MONTHS 6.58E-05

CHANGE FROM 1 TO 3 MONTHS 3.92E-05

9

.

D

D

D

L _ - - _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



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

8

y
Enclosure 4
Pa g e 2 o f - 13 '

]-

3

D. ,

x

h, ipY$..a
tV O NI w
g wNi -

) j.w

U l

C

9 Nw [ "i *d

J O N f- G
.,.

.

.

g H '

|a E d ''

G E
i D "

=- e-
-- w >d r = a.e 34 w a ,

p j
w j. - b -

g"!
' g

d .$D hg
g

'

: t 9-o -. 421 - 1 >d 6 6 --o
b d
a ...o *-

u n- -u.>b M

5 h 1- = - -. a q>e - a34b' e.
.

i

g ) .)
'

M- h, O.

.

>d
E*6

[

,

.

t
>

. 1

):-
,



! !.|iiI !!1|| l|Il iiii'!II I! ||||i ! |)' ;\1||! \ | f 1I

.

:

-

.s lE1O zi
*

i* " O* wU%

0

0

0 i

0 R
0 ss6

Or
uot
t -i

sm
t

CN CaI

hF
C

G
C 2

H0
.M

l

C
T

A.FL. ( l

A
S R
IL O
A FF '

E2 4E2
vS
l

S
t O L f R0 L L T

2 e i

TrN uLD
s ig Ut

Ai5 F FvLI

5 siAD TT .

Oe -
t . neLt E

cl

v sA S
! F i!

i

0 ivI < Vn

D E O
S L1 E
R -

G V!

f O
D L
I

R
E
V
O0

Oe a
P e
C vcD ienon11S

L
vIiA
DF

-

0 e

~

<

O

--

| ' l | | .||



]
1| |.f ,\ ! ''

~

~

V
3~!:.

g a s.-

w

w

)aw -

n/3, g -, -

,g g,/
.

o

J ,,1
otcv 1

(<3-
m 0

- 0v
es.

t., i.

g$, )g4x (6

$, 3, A

no Ao,G f 2. Ic 3F l
M H
D&, B, ,

L.( P I

mss a
i 6 Al

Il " f

. f<p, ,

R -
_

(e . - O
1 F

L

)a,
_

S ( l Eg 93$L M Es At (L 2 Rc.Ie.H

\ ,.GA, oyt C T

Is e3 rS Ia /
CON 4WLY. ( m x

t

UR

m<
s A'i S f

s 1

O
t>

< f FL

8
u Sr a, T

O
. .r S

EC\ 9

< a</ E
L

h V

)s4 )s3 @b
,

M w
e Oc.A LHi

c. F
-

Ac.G|I
i cm,

C
Vc I

O U.r e
0 - LDNR1 s

mm. 6
<

,

u
r

i

Ir L ||||. | !|I| | |||' ! I|1 . ||I|!I 1



T

~
-

y '

,

w

' g8!QV
-.. g

' g5! Q G p

.

',

w

y. ,

g

.

-

g

-

-m,
,

y

~

7
-

v
-

,

-

,

,

-

#

,

)D
-

4

C)
.

g

yi

)s [R 3,
1

(5x )gA0
2 -

_ 2 [0n m3 ~ g
A I

- 2 a RU O 1

v
4 x (7I
3 A Z2 '

ON t
y4* F 4 A

D3
-

JH d ic -E T e
KY tt

9

E
-

' ) LS
A( 4 zA

.

t g

E L1 S C - RI
,L / A g

Q
I

A A .F -

2 -

F m^F 20 -
-

v. "TI 23 H -f
67 CM N0

L 0 T

AP
I HR
I R W

.

O
F

.

E1 E

% .

3 R
T

e
Tr

uLigUA
'i F

T

E
f.-

) . )B 6o

S

y' . |

'V
. h.R

-

O
11 / L

.m
- 74 4 7 -) y

O3t K
1A0$ V3'3 K [NA .

.kYF
-4- OG

2 [e Lf

KeA
t

N3 A(u R t
8 LSA 3s R E L1

RI4 T
-

Ax - F
3

$
K

-

b
g

.

-
) 9

j S1 5 ( R L g

L I

A A ($I A

B,M TI 9(
F ^F A - 4

F
0t 0 3f 23 7l 67 A N 0

-

H N0 0U 4 g

y ' (2J
1 D. -

P 6P
NII RR 1

I

9

y
y. g

p p ,

,

-

-



'

{ti \1|Ii,)!j| |\ ! Ii|ii ;\ \ i!| !||I|!

T

J
p0o E 3
y 7 S y>t-

w

w

y

y

(B
Mk (8 )B Y h4* /

Y3 (s 3 0 2
/

f: 3N )3ao3xt : tK 3-
i

Kvy - 3 ls / C(oy sA 3
e 3mta - T

ts

34 (Ks>
L mnrt A t

)d
A

f }q M3u \ n ia1t R
n r OE t a

)M , / ve
t FYy

(e r (T$
3tA

ts E
1 s ,A T 3 Mt
A rt < E3

7 (pu A 4 R3 x ss , r Ttymy rf ' )'t4A, e
fTrpFgJ

t uLtsag ^s o sgUtc( L J, A
et R /5 T Fec (AJ

tA d s, s Tt

\ Aar
er ElE

[\ )B UP t /o9s n 5

ue
t

Vd, (A AA, 2r Or

) s> Ao&
0 c

B 3v L2 4 Z Ns0 -
4 0 (G 2F VG: 3 7 \ sr3

A1
Oxr 9

K /- 3nRi
a

f Ls v aot a rI
ts k ort t <et RFA

r
{

'

_
_

|||t!Iill||!i> \ ||' ' | I f



,

L

n"%
Oe5*

^ M o" U

.

O - ,

.

2

O
-

O
.

c,d
1

0,.4
/0 . '

3 eh

M(
. -

t .dy .e[

A .
si

2 t' 3 .tO 3

q,=
AN I

.

m= r )s

0 Mc
2 k: /

.b H
O A Q ,. E

0 J Ce,, 3

O'=
(f' 7 I

* A
H-

R
m. D

F

m E
E

5 R
O I

e Tr
uLigUA
F F

T

E
S

O -
V
O1

w. L L

o_I O_7
-A

P V
0 OT 3

L

o_1
4

2
. 7

LA4 0

)BP

Y
c 4

l
3 R- (eE 1

O __ n-> o

eu-

?c m
s,a,g , ~ o

e.0
..

, . <4.,

O,E> M .-.EA F
.

6
(

4,.

O m5LI
4 A

e,_.
F

9

,

o
,

O. .

-



'
1

| l \I i i !

'

v
9,h L'8n" -

M y* 2 0 c

O
-.

~

O

.

O
-

-,

m

w i e
e

,,.* t
e l. c

_ - A! Oe3,@ i Lf
m
- 0

!

h )
t m _p- ~

~R )DP'

O ,o ~ O FI- o (R )(e1

-o .f 1NN

f

G i ,.C
-

2 M C Nu, i i
,

. ) A S ,

ia R Im,,L q
e_0

L
T

A
F, 4 2

O0 i

,N
-, E\ ,

l

O / F >6, C.( 4
I8

mi At

f. . A
lt
f

Fs, Rr, O,

l'
o,

E
E

O 6 R
I

e ,

Tr
uLgU
. A
r r

)3 T

o E ;
S)r

mO B v
u

B L.
-., 43 > .

O>.0
Vh . -

(K C O,0
F 6 L,

. _4I

i*

N
1

" mSLI3 A" F

'O
k.,m. 3,,

[
m,,. )< c6.

.
i7

A A,>.i
, f

3 .F
, M
. O

O ms
R
rt t

f.,

f
o,
,

o
i

~
o

O

I11,fi ;| | | '



m

-.

v
-

v

m ;
~ ::"

-

y

-

-

v p-

D n
3B

f
,

e<N
, ',
,

,,

" ch, "

n~
v (K 1 f

Am |
-

~E'* l/ _ " E_
4 ,'

'
g _\\,
3 r

I 3n )
W

- w
p E )ury

~tA -

- }bf LSv ,soa,f LPt k r
- tA|

f ; 7

1, s %
)

|

3
- -

()q ::,(x'f _ t

k .'
'

N(5
,'$ ' (l( ' ,-

0c 0
A

m. F 2 -0E nH 3 C

"13 <C
1 ,
1

V N .
TT n
O .

u
o
r

t-

v t
- ,e-

r

n.a
i

J
/r

-

o
y s

v
o

~-
w

-

e

_

-

~

e.



.

'O Enclosure 4
Page 10 of 13

roncay Septencer 23, 1991 15:08 LL11.RPT Paget 1

C:\BVROG\ GENE 770\LL51.CAF CAFTA Fault Tree Report 9*03-91 1:43 Pag

e 1

0 T,,,ii,1:

LLS AND DIV1 O!V2

0!v1 CR 01V1P 01VIR LLS1 CCF$EN$

LL51 AND CHA CHC

Olvt OR O!V2P DIV2R LL52 CCFSEN5

O Lts2 AND CHS CHD

CHA OR 041A 042A 013A F0138

CHB OR 041B 0 428 K313B F013G

CHC OR K371A G72A K314A F013F

CHD OR 0 718 0 728 0 148 F0130

041A OR N621A N120A N620A RO41A

O K341B OR N62iB N120B N6208 RK341B

G71A OR N621C N120C N620C RO71A

G71B OR N6210 N1200 N6200 RK371B

G42A OR N622A N122A RO42A

G428 CR N622B N1228 RO42B

K372A OR N622C N122C RO72A

O 0 728 On N622D N122D RK3728

K313A OR 040A RK313A TPA

013B OR G408 RK313B TPB

K314A OR K370A RK314A TPC

K314B OR G708 RK314B TPD

K340A OR RQ40A N620A N120A

O K340B OR RK340B N6208 N120B

070A OR RK370A N620C N120C

K3708 OR RK3708 N620D N1200

TPA AND h302A K314A1

TPB AND N301A K31481

TPC AND N302C K313Al

O TPD AND N301C 01381
N302A OR N302A1 K14A

N301C OR N301C1 K14C

K314A1 CR K370A RK314A

K31481 OR 070B RK3148

K313Al OR K340A RK313A

Q K31381 OR K3400 RK313B

O

o.

Monday Septemoer 23, 1991 15:08 LLSI.RPT Pagti: 1
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a 3

y .6 ate oescriptions:

Gate hame Description

CHA CHAhNEL A FAILS

CHB CHANNEL B FAILSg.
CHC CHAhhEL C FAILS

CHD CHANNEL D FAILS

DIV1 0!V1510N 1 LOGIC FAILS

OlV2 OlVISION 2 LOGIC FAILS
K313A RELAY K313A FAILS

K313Al RELAY K313A FAILS OPENg
K3138 RELAY K313B FAILS

K31381 RELAY K313B FAILS OPEN

014A RELAY K314A FAILS

K314A1 RELAY K314A FAILS OPEN

K3148 RELAY K314B FAILS

K31481 RELAY K314B FAILS OPENg
K340A RELAY K340A FAILS

K3400 RELAY K3408 FAILS

G41A RELAY K341A FAILS

K341B RELAY K341B FAILS

K342A RELAY K342A FAILS

K3428 RELAY K342B FAILS

K370A RELAY K370A FAILS

K3708 RELAY K370B FAILS

K371A RELAY K371A FAILS

K371B RELAY K371B FAILS

.K372A RELAY K372A FAILS

K3728 RELAY K3728 FAILS

LLS FAILURE OF LOV-LOV SET LOGIC

LL51 LLS LOGIC 1 FAILS

LL52 LLS LOGIC 2 FAILS

N301C N301C PRES 5URE SV FAILS

N302A N302A FRES$URE SV FAILS

IPA PRESSURE $V LOGIC A FAILS

TPD PRESSURE SV LOGIC B FAILS

TPC PRES SV LOGIC C

TPD DRES SV LOGIC D

D

>

Monday September 23, 1991 15:08 LL51.RPT Page: 3

I
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' Baste Event Desertptions:-

. Basic Event Name Prob. Description

.... ......................................---....-.... ----- ....-------.------.-... . . ........

CCF$tNS 2.00E 05 CCF OF SEN50R _4
/ 0! VIP- 2.00E-03 O!V I DC POVER FAILS

O!VIR 4.75E 06 O!V 1 LLS RESET FAILS
OlV2P 2.00E-03 OlV 11 OC POVER FAILS

O!V!R 4.75E-06 OlV 11 LLS RESET FAIL 5

F013B 1.31E 03 LLS VALVE F0138 FAILS
F0130 1.31E-03 LLS VALVE F0130 FAILS

). F013F 1.31E-03 LLS VALVE F013F FAILS

: F013G 1.31E-03 LLS VALVE F013G FAILS

'K14A 1.46E-04 RELAY K14A FAILS OPEN

K14C 1.46E-04 RELAY K14C FAIL 5 OPEN

NIECA 1.30E-05 N120A TRANSMITTER Fall $

N120B 1.30E-05 N1200 TRANSMITTER FAILS

) N120C 1.30E-C$ -N120C TRANSMITTER FAILS

N1200 1.30E-05 N1200 TRANSMITTER FAILS

N122A 1.30E-05 N122A TRANSMITTER FAILS

N1228 1.30E-05 N1228 TRAN5 HITTER FAILS

N!22C 1.30E 05 N122C TRANSMITTER FAILS

N1220 1.30E-05 N1220 TRANSMITTER FAIL 5

h N301A 7.30E-05 N301A PRES 5URE SVITCH FAILS OPEN

N301C1 7.30E-05 N301C1 PRES $URE SVITCH FAILS OPEN

N302A1 7.30E-05 N302A1 PRES 5URE $VITCH FAILS OPEN

N302C 7.30E-05 N302C PRES $URE $VITCH FAILS OPEN

N620A 7.30E-03 N620A MASTER TRIP UNIT _ FAILS

N6208 7.30E-03 M6206 MASTER TRIP UNIT FAILS

)
..

.N620C 7.30E 03 N620C MASTER TRIP UNIT FAILS

: N6200 7.30E-03' N6200 MASTER TRIP UNIT FAILS
N621A- 7.30E-03 N621A SLAVE TRIP UNIT FAILS

N621B 7.30E-03 N6218 SLAVE TRIP UNIT FAILS

N621C '7.30E-03 N621C SLAVE TRIP UNIT FAILS -
- N6210 7.30E-03 N6210 SLAVE TRIP UNIT FAILS

k N622A 7.30E-03 N622A HASTER TRIP UNIT FAILS

N6228 ~7.30E-03 N6228 MASTER TRIP _ UNIT FAILS

N622C- 7.30E-03 N622C MASTER TRIP UNIT FAILS

-N6220 7.30E-03 N6220 MASTER TRIP UNIT FAILS

RK313A 1.46E-04 RELAY K313A FAILS OPEN

RK3138 1.46E-04 RELAY U138 FAILS OPEN

)- RO14A -1.46E-04 RELAY K314A FAILS OPEN

RO148 1.46E-04-- RELAY K3148 FAILS OPEN

RK340A- 1.46E-04 RELAY K340A FAILS OPEN

.RK3408 .1.46E-04 RELAY K340B FAILS OPEN'

RK341A 1.46E 04 RELAY K341A FAILS OPEN

)-
RK341B 1.46E 04 RELAY K3418 FAILS OPEN

4

'RK342A -1.46E-04 _ RELAY K342A FAILS OPEN

.RK342B 1.46E-04 RELAY K3428 FAILS OPEN

Monday .5eptember 23, 1991 15:08 LLS1.RPT Page: "
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- Monday ; September 23,L1901. - 15:08 .LLSI.RPI
' D '

Paget 7''
-

~C:\BVROG\ GENE 770\tL51.CAF- CAFTA Fault Yree Aeport 9-03 91- 143 Pag
-a. ;7

'O - Baste Event Descriptions: -

Basic Event, hame--Prob. Desertption
................ ........ ................................................................................

RG70A 1.46E 04 RELAY 0 70A FAIL $ OPEN

'O'; RQ708 - 1.46E 04 RELAY 0 708 FAILS OPEN
RG71A 1.46E 04 RELAY 0 71A FAILS OPEN

-20718 1,46E-04- RELAY 0 71B FAILS OPEN

RO72A 1.46E-04 RELAY G 72A FAILS OPEN

2072B 1.46E-04 RELAY 0 728 FAILS OPEN

~O

O-
>

LO

O

:0

fo:

0;
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ENCLOSURE 5-
PAGE 1 OF 2

QUESTION 5

GRAND GULF LLS/ RELIEF LOGIC

o TOTAL OF 20 S/RVs

o 6 OF THE S/RVs PERFORM A LLS FUNCTION

LLS FUNCTION

SEAL-IN LOGIC LLS LOGIC
LOGIC DIV 1 DIV 2 DIV 1 DIV 2

~LLS VALVES EACH DIVISION Tlla 'Uh|! 2lla : IEE
F047D,G 1 OUT OF 3 TWICE N668A N668B N618A N618B
F051A,F SEAL-IN LOGIC N669A N669B N618E -N618F

N670A N670B
2 OUT OF 2
LLS LOGIC N668E N668F

N669E N669F
N670E N670F

F051D 1 OUT OF 3 TWICE N668A N668B N616E N616F
SEAL-IN LOGIC' N669A N669B.

N670A N670B
1 OUT OF 1-
LLS LOGIC N668E N668F

N669E N669F
N670E- N670F

F031B 1 OUT OF 3 TWICE N668A- N668B N617A N617B
SEAL-IN LOGIC N669A N669B

N670A N670B
1 OUT OF 1

"

LLS LOGIC N668EL N668F
NG69E N669F
No70E N670F

,.

r

L

,

-



ENCLOSURE 5

f -QUESTION 5

GRAND GULF BWR 6 LOW-LOW SET FUNCTION UNAVAILABILITY

FAILURE RATE

f- FAILURES /HR.
_ __,._______

PRESSURE TRIP UNIT 2.00E-05

. ___________ _______ _________________

RELAY 4.00E-07

) .................................... ...

FAULT TREE INPUTS
____ ______ _ .

Failure Rate STI (HOURS) UNAVAIL.
_ __ ___ __ . . _____ . . __ . ____

)- LLS LOGIC CHANNEL 2.04E-05 730 7.45E-03
(TRIP UNIT + RELAY) 2190 2.23E-02

2.00E-03-DIVISION POWER 2.00E-03 -----

SUPPLY
2.00E-05CCF OF SENSORS 2.00E-05 -----

) LLSL UNAVAILABILITY

1 MONTH 3 MONTHS CHANGE

)
_____ ______ ____ _ _____ _________

1 LOGIC GROUP '2.40E-05 2.40E-05 4.48E-08

1 OUT OF 6 LLS VALVES 2.40E-05 2.40E-05 NEGLIGIBLE
-(1 OUT OF 3 LOGIC GROUPS)

y

):

:

)-

- . - _ -
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ENCLOSURE 6
PAGE 1 OF-3 -

'

)?' . QUESTION -_6

: GRAND GULF'LLS/ RELIEF LOGIC'

=0 TOTAL OF,20 S/RVs

)--- o 6 S/RVs HAVE-LLS FUNCTION

NO. IN Rx PRESSURE
S/RV IDGIC GROUP GROUP TRIP UNITS _ M)GIC
F041 A,B,C,D,E,F,G,K 9 N670 A,B,E,F 2 OUT 0F 2/DIV.
F051 C 1 OUT OF 2 DIV.

F047.A,C,H,L- 5 N669 A,B,E,F' 2 OUT OF 2/DIV. ,
,.

F051 K 1 OUT OF 2 DIV.'
.

'F047 D,G 4 N669 A,B,E,F 2 OUT OF 2/DIV. o

)- F051 A,F OR 1 OUT OF 2 DIV..
'

LLSL LLSL-

(SEE ENCL. 5) (SEE ENCL. 5)-

F051 B- 1 N669 A,B,E,F 2 OUT OF.2/DIV..
OR 1 OUT'OF 2 DIV.'

p
LLSL' LLSL.

(SEE ENCL, 5) .(SEE ENCL. 5)

F051 D 1 N668 A,B,E,F 2 OUT'OFL2/DIV.
OR 1 OUT ' OF : 2, DIV. ~p

LLSL LLS L' '

(SEE ENCL. 5)- (SEE--ENCL. 5):

20

NOTE: TRIP UNITS N668.A,B,E,F PROVIDE THE SEAL-IN-
N669 A~,B,E,F FUNCTION FOR THE;LLSL.-

'

N670 A,B,E,F

i

): 13 OUT..OF 20 S/RVs.ARE REQUIRED'TO PREVENTJREACTOR
- OVERPRESSURE. ASME CODE ALLOWS 1/2 TO~OPEN'ON RELIEF MODE'

(I.E., AT.LEAST.7.S/RVs).AND 1/2-TO OPEN:ON THE SAFETY': MODE-
:(I.E., AT LEAST 6 S/RV).

L

;
..

.-

-

.



ENCLOSURE 6
PAGE 2 OP 3

QUESTION 6 ;

GRAND GULF LLS/ RELIEF LOGIC

FAILURE OF '

S/RV RELIEF &
SAFETY MODE

'

-

:

'

FAILURE OF REllEF FAILURE OF REllEF FAILURE OF
LOGIC GROUP 1 LOGIC GROUP 2 BOTH RELIEF ,

& SAFETY MODE & SAFETY MODE LOGIC GROUPS

D A D

,

RELIEF LOGIC RELIEF-LOGIC REllEF LOGIC
GROUP 1 GROUP 2 GROUP 1

FAILURE FAILURE FAILURE

(1) (2) (??

FAILURE OF FAILURE OF RELIEF LOGIC
SAFETY SAFETY GROUP 2

MODE MODE j FAILURE

(2) (3) [21 -

[1] RELIEF LOGIC GROUP 1 FAILURE (9 S/RVs AFFECTED) . .

FAILURE OF Rx PRESSURE TRIP UNIT CHANNELS N670AM QR N670E A!iQ N670B QB
NE70F

l- _[2] RELIEF LOGIC GROUP 2 FAILURE (10 S/RVs AFFECTED)
| FAILURE OF Rx PRESSURE TRIP DNIT CHANNELS N669AM QR N669E AliD N669B QB

N669F
'

| [3] FAILURE TO ACTUATE AT LEAST 6 S/RVs IN SAFETY MODE
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ENCLOSURE 6

) QUESTION 6

GRAND GULF LLS/ RELIEF LOGIC

) FAILURE RATE (FAILURES /llOUR)
DESIGN CURRENT

ANALYSIS EXPERIENCE
___. ._ . . .._. ...

PPESSURE TRIP UNIT 2.00E-05 5.00E-06

)- - ..... ...._________ ._____________ .....___ __

RELAY 4.00E-07 4.00E-07
................................................

Failuro Rato (FR) (TRIP UNIT + RELAY)
.. ..____ . .. . . . ___ ...

PRESSitRE TRIP CHANNEL 2.04E-05 5.40E-06
)

UNAVAILABILITY - S/RV RELIEF FUNCTION

SURVEILLANCE INTERVAL

I 1 M01 Tl 3 M01 Tl S CIIANGE
__ .__ ____ . .. ______ _____ .

RELIEF MODE
(SINGLE LOGIC GROUP)
DESIGN ANALYSIS FR 3.16E-04 2.6BE-03 2.37E-03

) CURRENT EXPR.-FR 4.07E-05 2.06E-04 1.66E-04

RELIEF &-SAFETY MODE
DESIGN ANALYSIS FR 1.06E-07 7.24E-06 7.14E-06
CURRENT EXPR. FR 2.47E-09 4.68E-08 4.43E-08

WHERE:

RELIEF MODE UNAVAILABILITY (SINGLE LOGIC GROUP)=

RM(1) = RM(2) = (1/3)*(2*FR*T)*2 + CCF

CCF = COMMON CAUSE MISCAL. OF TRIP UNITS
2.00E-05 / DEMAND=

RELIEF & SAFETY MODE UNAVAILABILITY =

I RM(1) * SM (1) + RM(2)*SM(2) + RM(1)*RM(2)

SM(1) = SM(2) --UNAVAILABILITY OF S/RV SAFETY MODE ACTUATION
. <1.00E-05/ DEMAND |

..
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' QUESTION 7L PLANT SYSTEMS ACTUATION- ENCLOSURE 7.

.

- A) . BWR 6 CONTAlfetENT SPRAY FAIL TO ACTUATE PAGE I 0F 6
'CONTA11etENT |

SPRAY
,

'

O

|
'

. ii .

;

| I
q

SYSTEM A SYSTEM B )

i FAILS FAILS
4

.

:wc
3

| -

VALVES

TIMER A(B) F024A(B) &
FAILS F028A(B) FAIL

O O
i t'n

l I | 1

LOGIC.IA(8) - TIMER LOGIC 2A(B) LOGIC 3A(B) VALVES LOGIC 4A(B)'

FAILS ' K93A(8)- FAILSL FAILS' F042A(B) & FAILS
." - FAILS ~ F028A(8) FAIL

.

n O ~ r3 O

I,

LEVEL TU W PRESS. ' LEVEL TU DW PRESS.: CONT. PRESS. CONT. PRESS DW PRESS. DW PRESS.

-N691A(B) TU M94A(8) M91E(F) TU M94E(F) TU M62A(C) TU N6628(D) TU M694A(B) TU M694E(F)'

FAILS-- : FAILS FAILS- FAILS FAILS FAILS ~ FAILS FAILS
,

1

, .-- . .m.,w m- ,+-.5,-,t--. , , .-.%- ,%- y- -. .---r 4 -w+--wS,. -cy n , r.%w ,,e. e, , -w.,- -
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D

ENCLOSURE 7
PAGE 2 0F 6

O QUESTION 7 PLANT SYSTEMS ACTUATION
A) BWR 6 CONTAINMENT SPRAY

FAILURE RATE (FAILURES / HOUR)
O DESIGN CURRENT

ANALYSIS EXPERIENCE ,

_____ - . ___

LEVEL / PRESSURE 2.00E-05 5.00E-06
TRIP UNIT

___. ____ . ._ . ..

O RELAY 4.00E-07 4.00E-07
................................................

Failure Rate (FR) (TRIP UNIT + RELAY)
. _ .. . . . .. . .

LEVEL / PRESSURE 2.04E-05 5.40E-06
TRIP CHANNEL

0
UNAVAILABILITY - CONTAINMENT SPRAY AUTO INITIATION

SURVEILLANCE INTERVAL
_. . . .

1 MONTH 3 MONTHS CHANGE

3 ________ _ _ _ __ _ __ _____ __ _

SINGLE TRIP SYSTEM
DESIGN ANALYSIS FR 6.29E-03 1.36E-02 7.31E-03

CURRENT EXPR. FR 6.02E-03 1.11E-02 5.11E-03
D

1 OUT OF 2
TRIP SYSTEMS
DESIGN. ANALYSIS FR 5.96E-05 2.05E-04 1.4SE-04

CURRENT EXPR. FR 5.62E-05 1.44E-04 8.75E-05

D- WHERE:
.. _ . ... _ _ -__- .. _ ___

SINGLE SYSTEM (TRAIN) UNAVAILABILITY =

2*(2/3)*(FR*T)*2 + CCF +VLV + TIMERSYS(1) = SYS(2) =

1

D VLV = PROB 0F FAILURE TO OPEN ONE VALVE AND TO CLOSE ANOTHER
| = 2*(1.6E-06/HR)*(2160 HRS)/2-

TIMER = TIMER -UNAVAIL. = (6.77E-06/HR) * (TEST INTERVAL)/2
; FR = LEVEL OR PRESSURE TRIP CHANNEL FAILURE RATE (FAIL./HR)

.T = SURVEILLANCE INTERVAL-(HOURS)
.

CCF a COMMON CAUSE MISCAL. OF TRIP UNITS = 2.00E-05 / DEMAND
) ________ ______ __ _____________________________ . __ _____

1 OUT OF 2 SYSTEMS UNAVAILABILITY = SYS(1) *SYS(2) + CCF

i
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ENCLOSURE 7-
PAGE-3 OP 6 i

I

O ouEsTron 7- PLANT SYSTEMS ACTUATION

FEEDWATER/ MAIN TURBINE TRIP !

i

LEVEL 8
0 sWrrents i

K62 4 A -- }1

d62 4 B -- TWO OUT OF THREE TO TRIP.-----
,

O x62 4 c -- <

1

s.

T

O
-

h-

.;

I

i

-. O
t

O.

:s

O

.

F

O!

0..
'4

5

- ;,
.,,[-,-y .- . .- _ . _ . . . . - ,.

'7 . . ~ . r r<-.



ENCLOSURE 7
PAGE 4 OF 6

.

. -QUESTION 7 PLANT SYSTEMS ACTUATIOli-

FEEDWATER/ MAIN TURBINE TRIP

)
FAILURE RATE (FAILURES / HOUR)

DESIGN CURRENT
ANALYSIS EXPERIENCE

_. . . . .. .

LEVEL 8 2.00E-05 5.00E-06
) TRIP UNIT

- .. .. .... . .. ... ... .... .. ....

RELAY 4.00E-07 4.00E-07
==........................n.....................

Failure Rate (FR) (TRIP UNIT + RELAY)
. .. .-. . . . . .. .

) LEVEL 8 2.04E-05 5.40E-06
TRIP CHANNEL

UNAVAILABILITY - FEEDWATER/ MAIN TURBINE TRIP ON LEVEL 8

SURVEILLANCE INTERVAL
) __. __ ___ -- _ .._

1 MONTH 3 MONTHS CHANGE
. ..

2 OUT OF 3
) DESIGN ANALYSIS FR 2.42E-04 2.02E-03 1.77E-03

CURRENT EXPR. FR 3.55E-05 1.60E-04 1.24E-04

WHERE
. . . .. . . -- ..-- .. . -- --

FEEDWATER/ MAIN TURBINE LEVEL 8 TRIP UNAVAILABILITY =
.

(FR*T)*2 + CCF

FR = FAILURE RATE (FAILURES /HR)
T = SURVEILLANCE INTERVAL (HRS)

): CCF - COMMON CAUSE MISCAL. OF, TRIP UNITS = 2.00E-05 / DEMAND

)

L

.'- -

.
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E!1 CLOSURE 7
PAGE 5 OF 6

) QUESTIoli 7 PLAllT SYSTEMS ACTUATION

SUPPRESSIoli POOL MAKEUP IllITIATIoli

TRIP
UNIT #

)
N691 A(B) Rx LEVEL 1

- EITHER -
N694 A(B) DRYWELL PRESSURE HIGH -

BOTH

N691 E(F) Rx LEVEL 1
) - EITHER -

N694 E(F) ORYWELL PRESSURE HIGH - - EITHER -

LPCS (RHR B/C) MANUAL INITIATION BOTH --

N600 A(B) SUPPRES$10N POOL LEVEL LOW -

)
N600 C(D) SUPPRESSION POOL LEVEL - LOW ANY ONE

MANUAL INITIATION
EITHER

N682 A(B) Rx LEVEL 2
- EITHER -

N650 A(B) DRYWELL PRESSURE HIGH -

BOTH 30 MINUTE -MANUAL INITIATION -

TIMER
)

N682-0(C) Rx LEVEL 2
- EITHER -

N650 D(C) DRYWELL PRESSURE HIGH -

MANUAL INITIATION

' NOTES:

LETTERS IN PARENTHESES REPRESENT TRIP SYSTEM B

TRIP SYSTEM A OPENS VALVES F001A AND F002A

TRIP-SYSTEM B OPENS VALVES F001B AND F0028

)

7
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ENCLOSURE 7

'
QUESTION 7 PLANT SYSTEMS ACTUATION

SUPPRESSION POOL MAKEUP INITIATION

' UNAVAILABILITY SUPPRESSION POOL MAKEUP AUTO INITIATION
fallullE RATE (FAllVRES/HOVill

DESIGN CURRENT

ANALYSIS EXPERIENCE

LEVEL / PRESSURE b$bbkbb b$bbb$bb
' TRIP UNIT

...............................................

RELAY 4.00E 07 4.00E.07
...............................................

Failure Rate (FR) (TRIP UNIT + RELAY)

' LEVEL / PRESSURE b$bkk$bb b$kbk$bb
TRIP CHANNEL

SURVEILLANCE INTERVAL
..........................

1 MONTH 3 MONTHS CHANGE
> ............ ............ ..........

LOW SUPPR POOL LEVEL INITIATION . SYSTEM A(B)
DESIGN ANALYSIS FR 3.75E-03 5.52E.03 1.77E 03
CURRENT EXPR. FR 3.54E 03 3.66E.03 1.24E 04

ANTICIPATORY TlHE DELAY INITIATION . SYSTEM A(B)
' DESIGN ANALYSIS FR 6.14E.03 1.23E.02 6.12E-03

CURRENT EXPR FR 6.01E.03 1.10E.02 5.02E 03

LOW SUPPR POOL OR ANTICIPATORY TlHE DELAY INITIATION - SYSTEM A (B;
DESIGN ANALYSIS FR 3.52E.03 3.54E-03 1.69E.05
CURRENT EXPR. FR 3.52E.03 3.53E.03 1.01E.06

> WHERE:
.........................................................................

LOW SUPPR POOL LEVEL SYSTEM A(B) INITIATION UNAVAILABILITY . LSPL

2*(1/3)*(FR*T)*2 + (1/3)*(FR*T)*2 + CCF + VLV
1.48E.04 + 7.39E.05 + 2.00E.05 + 3.50E 03 - 3.75E.03 1 MONTH)

> 1.33E.03 + 6.65E-04 + 2.00E.05 + 3.50E.03 - 5.52E-03 3 MONTHS)
VLV . PROB. OF FAILURE TO OPEN TWO VALVES

= 2*(1.6E.06/HR)*(2190 HRS)/2 3.50E.03
FR = LEVEL OR PRESSURE TRIP CHANNEL FAILURE RATE (FAILURES /HR)
T = SURVEILLANCE INTERVAL (HOURS)
CCF - COMMON CAUSE MISCAL. OF TRIP UNITS = '2.00E.05 /DERAND

.........................................................................

(CONTINUE 0 ON NEXT PAGE)
1

1

_
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ENCLOSURE 7
PAGE 6B 0F 6

QUESTION 7 PLANT SYSTEMS ACTUATION
)

SUPPRESSION POOL MAKEUP INITIATION (CONTINUED)

ANTICIPATORY TIME DELAY SYSTEM A(B) INITIATION = ATD

2*(1/3)*(FR*T)*2 + CCF + TIMER + VLV
1.40E-04 + 2.00E-05 + 2.47E 03 + 3.50E 03 - 6.14E 03 (1 MONTH)
1.33E 03 + 2.00E 05 + 7.41E 03 + 3.50E 03 - 1.23E 02 (3 MONfHS)

TIMER UNAVAll. - (0.77E 06/HR)*(TEST INTERVAL)/2 2.47E 03 (1 MONTH)
=7.41E03(3 MONTHS)

Lbiib'PkPbbtbkkhkibiPkkbkhkikEbELkhibihikkkbh"hhhhEkk(b)"'"') P

(LSPL-VLV CCF)*( ATD VLV CCF)+VLV4CCF =
{ 3.75E 03 - 3.52E 03 )*( 6.14E 03 3.52E 03 ) + 3.52E 03

3.52E 03 (1 MONTH)

( 5.52E-03 - 3.52E-03)*( l.23E-02 - 3.52E 03 ) + 3.52E 03
)- = 3.54E 03 (3 MONTHS)

)

)

)

)

)

i
)
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ENCLOSURE 8

QUESTION 8 i

EWR 4 MCRECS INSTRUMENTATION,

|

LOCA OR MCRECS ACTUATION

N691A LEVEL 1 --

EITHER --- TRIPS-

N694A - DRYWELL PRESSURE -- MCRECS
BOTl! A-

N691C LEVEL 1 * --

EITi!ER -----
-

N694C DRYWELL PRESSURE --

N691B LEVEL 1 --

EITHER --- TRIPS-

N694B DRYWELL PRESSURE -- MCRECS
'

BOT 11 B---

) N691D LEVEL 1 --

EITl!ER ----

N694D DRYWELL PRESSURE --

HIGil RADIATION IN STEAM LINE

) K603A HIGli MSL RADIATION --- TRIPS
BOTH MCRECS--

K603C HIGH MSL RADIATION --- A

K603B HIGil MSL RADIATION --- TRIPS
BOTH MCRECS--

) K603D HIGli MSL RADIATION --- B

MAIN STEAM LINE BREAK

N686A - N687A - N688A - N689A - STEAM- LINE FLOW -- TRIPS
BOTH MCRECS--

) N686C - N687C - N688C - N689C - STEAM LINE FLOW -- A

N686B - N687B - N688B - N689B - STEAM LINE FLOW -- -TRIPS
BOTH MCRECS-

N686D - N687D - N688D - N689D - STEAM LINE FI4W -- B

).

f

M

e *y-v--i sp y - - - -m- w ,y * O zi ,a w-++- p- w- ++ tom-- aw.-i-- y ,, iv- up -- - n+-e+-e-e m
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ENCLOSURE 8
PAGE 2 0F 2 ,

) QUESTION 0

13WR 4 MCRECS INSTRUMENTATION

HIG11 RADIATION / CHLORINE LEVEL

)
TRIPSK002A REFUELING FLOOR AREA RAD. --

MCRECS
-- ANY ONE AR615A CONTROL ROOM AIR INLET RAD. -

NO22A CONTROL ROOM AIR INLET CHLORINE - .

.

TRIPSK002D REFUELING FLOOR AREA RAD. --

MCRECS-
-- ANY ONE AR615B CONTROL ROOM AIR INLET RAD. --

) NO22B CONTROL ROOM AIR INLET CllI4RINE --

)

)

.

1 .

o

,

.'

- . . . .
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ENCLOSURE 9
PAGE 1 OF 2

) QUESTION 9

SECONDARY CONTAINMENT ISOLATION ACTUATION

N650B DRYWELL PRESSURE !!IGil --

) N682B RPV LEVEL 2 ------------ ANY ON E --
TRIP

MANUAL INITIATION ----- SYSTEM
- BOTl! 2

N650C DRYWELL PRESSURE HIGII -- -

*
'

-- ANY ONE --)- N682C RPV LEVEL 2 - - - - - - - - - - -

MANUAL INITIATION -----)
'

N650A DRYWELL PRESSURE !!IGli --

-- ANY ONE ---) N682A RPV LEVEL 2 - - - - - - - - - - -

TRIP
MANUAL INITIATION ------ SYSTEM

- BOTl! 1

N650D DRYWELL PRESSURE HIGli -

-- ANY ONE ---) N6S2D RPV LEVEL 2 - - - - - - - - - - -

MANUAL INITIATION - ----

TRIPS PERFORMED BY EACH SYSTEM *

o CLOSES CONTAINMENT COOLING SYSTEM DAMPERS)
o CLOSES AUX. BLDG. FUEL HANDLING AREA VENT. SYS. - DAMPERS

o CLOSES AUX. BLDG. VENT. SYS. DAMPERS

) o STARTS STANDBY GAS TREATMENT SYSTEM

o CLOSES CONTROL ROOM VENT. SYS. DAMPERS

o STARTS CONTROL ROOM EMERGENCY FILTRATION SYSTEM

o CLOSES SECONDARY CONTAINMENT ISULATION VALVES. (SEVERAL)f
EACH TRIP SYSTEM ACTUATES EITHER AN INBOARD OR OUTBOARD*

ISOIATION VALVE / DAMPER OR EITHER ONE OF REDUNDANT SYSTEMS.

).

>
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ENCLOSURE 9

O QUESTION 9

SECONDARY CONTAINMENT ISOLATION

K617B FUEL llANDLING AREA VENT. ---
O EX11. RAD. - HIGil -- BOT!! ---

TRIPS
K617C FUEL llANDLING AREA VENT. --- SYSTEM

EXH. RAD. - HIGli -- EITilER 2

K618B FUEL IIANDLING AREA POOL --

O SWEEP EXH. RAD. - IIIGli --- BOTli ---

K618C FUEL llANDLING AREA POOL ---

SWEEP EXH. RAD. - HIGH

O K617A FUEL HANDLING AREA VENT. --

EXH. RAD. - HIG11 -- BOTH ---
TRIPS

K617D FUEL IIANDLING AREA VENT. -- SYSTEM
EXH. RAD. - HIGli --- EIT!!ER 1

O K618A FUEL HANDLING AREA POOL - - -

SWEEP EX11. RAD. - HIGli --- BOTH ~~

K618D FUEL HANDLING AREA POOL --

SWEEP EXH. RAD. - HIGl!

|O CONTROL ROOM FRESH AIR INSTRUMENTATION

K621B CONTRCsL ROOM VENT. RAD. - HIGH -- TRIPS
-- BOTl! SYSTEM

K621C CONTROL ROOM VENT. RAD. - HIGH -- 2

'O K621A CONTROL ROOM VENT. RAD. - HIGli --- TRIPS
- BOTH SYSTEM

K621D CONTROL ROOM VENT. RAD. - HIGH -- 1

Q

O-

O
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INSTRUMENTATION

3/4.3.9 PLANT SYSTEMS ACTUATION' INSTRUMENTATION

T
LIMITING CONDITION FOR OPERATION

3.3.9 The plant systems actuation instrumentation channels shown in Table
3.3.9-1 shall be OPERABLE with their trip setpoints set consiseent with the

)' values shewn in the Trip 5etpoint column of Table 3.3.9-2.

APPLICABILITY: As shown in Table 3.3.9-1.

ACTION:

) With a plant system actuation instrumentation channel trip setpointa.
less conservative than the value shown in the Allowable Values
column of Table 3.3.9-2, declare the channel inoperable and either
place the inoperable channel in the tripped condition untilithe -
channel is restored to 0PERABLE status with its trip'setpoint adjusted
consistent with the Trip Setpoint value, or declare the associated'

). system inoperable.

b. For the suppression pool (and drywell) spray system:

1. With the number of OPERABLE channels _less than required by the
Minicum OPERABLE Channels per Trip System requirement for one

)' - trip syntam, place at least one inoperable channel in the.
tripped condition within one hour or declare the associated
system inoperable.

2. With the number of OPERABLE channels less than required by the
Minimum OPERABLE' Channels per Trip System requirement for both

) -trip systems, declare the associated system inoperable.

c. For the feedwater system / main turbine trip system:

1. With the number of OPERABLE channels one less than required by
the Minimum OPERABLE Channels requirement.. restore the inoperable

) channel to OPERABLE status within 7 days-or be in at least.
STARTUP within the next 6-hours.

2. With the number of OPERABLE channels two less than-required by
the Minimum OPERABLE Channels requirementi restore at least
one of the inoperable channels to-OPERABLE status within.

)'n 72 hours or be in at least-STARTUP within the next 6 hours.

h-

GE-STS(BWR/4)f 3/4 3-89

-
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INSTRUMENTATION
,

SURVEILLANCE REOUIREMENTS
O

4.3.9.1 Each plant fem actuation instrumentation channel shall be
demonstrated OPERAB ) the performance of the CHANNEL CHECK, CHANNEL
FUNCTIONAL TEST and NNEL CALIBRATION operations for the OPERATIONAL '

O CONDITIONS and at the frequencies shown in Table 4.3.9.1-1.

4.3.9.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated-automatic operation of '

all channels shall be performed at least once per 18 months.

'O
% ACHANNEL MAY BE PLACED IN AN INOPERABLE STNTOS

FOR UP TO 6 HOURS FOR REQVlRED SURNEILLANCE
WlTHOUT PlAliNL7HE TRlP SYSTEM IN THE 7R\PPED

0 CONDnlON.

:

O

O
P-

-O

o?

I'

O. ;

. GE-STS (BWR/4) 3/4 3-90
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TABLE 3.3.9-1

PLANT SYSTEMS ACTUATION INSTRUMENTATION

APPLICABLE"'

OPERATIONAL
c5 CONDITIONS
|k TRIP FUNCTION

"$ ' MINIMUM
OPERABLE CHANNELS

1. SUPPRESSION POOL (AND DRYWELL) SPRAY SYSTEM PER TRIP SYSTEM

1 1,2,3
Drywell Pressure-Higha.

1 1,2,3
b. Containment Pool Pressure-High

Reactor Vessel Water Level - Lew Lew Low, Level 1 1 1, 2, 3
c.

d. Timers

1 1,2,3
{[ 1) System A

1 1,2,3
_ )[ 2) System B
e

MINIMUM
OPERABLE

2. FEEDWATER SYSTEM / MAIN TURBINE TRIP SYSTEM
CHANNELS

Reactor Vessel Water Level-High, Level (8) 3 1
a.

- - . - - .
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,

E TABLE 3.3.9-2. j,
!p, .

PLANT SYSTEMS ACTUATION INSTRUMENTATION SETPOINTS
. ,~

ALLOWAELE

TRIP SETFOINT VALUE
*- TRIP FUNCTION.

:T -
L. SUPPRESSION POOL'(AfG DRYWELL) SPRAY. SYSTEM

|Drywell Pressure-High i (1.69) psig 1 (1.89) psiga.
.b.. Containment'Passure-High 1 (35) psig 1( ) psig

c. Reactor Vessel Water Level - Low Low Low, tevel 1 > -( ) psig > -( ) psig

d. Timers-
~1) -System A 1 (12) minutes 5 (13.2) minutes
2) Systes B i (14) minutes 1 (15.4) minutes

: 2.- FEEDWATER SYSTEM /M4IN TURBINE TRIP SYSTEM
.w

. Reactor. Vessel Water Level-High, Level (8) $ (54.5) inches * i (56.0) inches1 'a.
T
E'

"See Bases Figure B 3/4 3-1.-

:
i.
1

--i., , , - ., ,, ~-,--,_,-,.1, ;-~- - , a .~ , , . . . - . - -.,......Z-...w. ,-,,;..~,..--..-----_~__u---_ - - - - _ - _ _ _ - - - - - - - - _ - - - - - -
-

'
'
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o
TABLE 4.3.9.1-1 (Continued).7,4.:

.a.
" - PLANT SYSTEMS ACTUATION INSTRUMENTATION SURVEILLANCE REQUIREMENTS

i- a

CHANNEL OPERATIONAL
, CHANNEL FUNCTIONAL CHANNEL CONDITIONS FOR MIICH
' '*

" -TRIP FUNCTION CHECK- TEST CALIBRATION SURVEILLANCE REQUIRED'

1. SUPPRESSION POOL (AMD DRYWELL) SPRAY SYSTEM
'

Drywell Pressure-High .

(NA) -(+& G (Q) 1, 2, ~ 3
- a.
b .~ - Containment Pressure-High (NA) -(4S G (Q) 1, 2, 3:

i.

c. Reactor Vessel Water Level-
- Low Low Low, level 1 -(NA) -(M} G. (Q) 1, 2, 3

i d. Timers (MA) 194 G. (R) I, 2, 3

2s FEEDWATER SYSTEM / MAIN TUR8INE TRIP SYSTEM
w
A- a. Reactor Vessel Water Level-High, (MA). - (M) & (R) I

,

Level.(8)
~ '

w-
-

g.

:

I. '

..

4

:
1.

>

9 , - - ,,w.gm,n.--#, w -.,,w- , . . . ~ . . , , ..-w . ture - 34m,,--M=we . am w-y- ,,m.,mtw -v. e n -.W w- m -e m e -v w n+tc, .,i, ,w,.. =w w ,, , 7+< m.....--r - ....y
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INSTRUMENTATION,
,

.

END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION ;

.

)' 3.3.4.2 The end-of-cycle recirculation pump trip (EOC-RPT) system
instrumentation channels shown in Table 3.3.4.2-1 shall be OPERABLE with '

their trip setpoints set consistent with the values 3hown in the Trip Setpoint
column of Table 3.3.4.2-2 and with the END-OF-CYCLE RECIRCULATION PUMP TRIP
SYSTEM RESPONSE TIME as bhown in Table 3.3.4.2-3.

) APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL TOWER is greater than or
equal to (30)% of RATED THERMAL POWER.

!

ACTION:

With an end-of-cycle recirculation pump trip system instrumentationa.
channel trip setpoint less conservative than the value'shown in the

) Allowable Values column of Table 3.3.4.2-2, declare the channel <

inoperable until the channel is restored to OPERABLE status with the ;

channel setpoint adjusted consistent with the Trip Setpoint value.

b. With the number of OPERABLE channels one less than required by the
Minimum OPERABLE Channels per Trip System requirement for one or both-

'

)
within " M_ place the inoperable channel (s) in the tripped condition

;
trip s ms,

i
.'

With the number of OPERABLL channels two or more less than required~

,c.
by the Minimum OPERABLE Channels per Trip System requirement for one

"

)- trip system and:

1. If the inoperable channels consist of one turbine control valve _.

channel and one turbine stop valve channel,_ place both ino rable
'

-

'

channels'in the tripped condition withi -T'D..-

_ 2 140V R5(
_

__. .

)' 2. If the inoperable channels include two turbine ~contror valve--
!channels-or two turbine stop valve channels,-declare the-trip.

system inoperable. ,

d. With one trip system inoperable, restore the inoperable trip system
to OPERABLE status within 72 hours-or (take the ACTION required by

_ Specification 3.2.3)-(reduce THERMAL POWER to less than (30)% of-
) RATED THERMAL POWER within the next 6 hours),

With both trip systems inoperable, restore at least one trip system-c.
to OPERABLE status within one hour or (take the ACTION required by
Specification 3.2.3) (reduce THERMAL POWER to less than (30)% of
RATED THERMAL POWER within-the next 6 hours).) .

'

GE-STS (BWR/4) 3/4 3-40p

m
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INSTRUMENTATION

SURVEILLANCE REQUIREMENTS

4.3.4.2.1 Each end-of-cycle recirculation pump trip system instrumentation
channel shall be demonstrated OPERACLE by the performance of the CHANNEL
FUNCTIONAL TEST and CHANNEL CALIBRATION operations at the frequencies shown in
Table 4.3.4.2.1-1.)

4.3.4.2.2. LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of
all channels shall be performed at least once per 18 months,

4.3.4.2.3 The END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM RESPONSE TIME of
each trip function shown in Table 3.3.4.2-3 shall be demonstrated to be within

) its limit at least once per 18 months. Each test shall include at least the
logic of one type of channel input, turbine control valve fast closure or
turbine stop valve closure, such that both types of channel inputs are tested
at least once per 36 months. (The time allotted for breaker arc suppression,
( ) ms, shall be verified by test at least once per 60 months.)

)
.

)

)-

,

)

)

.

GE-STS (BWR/4)- 3/4 3-41
;
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cs
TABLE 3.3.4.2-1'[w

[ END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM INSTRUMENTATION

e
R MINIMUM
*-

OPERABLECHANNEg)"

PER TRIP SYSTEM
TRIP FUNCTION

2( )1. Turbine Stop Valve - Closure
IDIZ2. Turbine Control Valve-Fast Closure

Eq '

(a)A trip system may be placed in an inoperable status for up to hours for required rurveillance provided*
,

; that the other trip system is OPERABLE.
(DIThis function shall be automatically bypassed when turbine first stage pressure is less than or 29ual"

to ( ) psig, equivalent to THERMAL POWER less than (30)% of RATED THERMAL POWER.



., - _. .. . .. . _-. . .. .. .. _ _ . . _ _ _ _ . .

TABLE 3.3.4.2-2

] END-OF-CYCLE RECIRCULATION PUMP TRIP SETPOINTS
' %

i

ALLOWABLE
3.

TRIP FUNCTION TRIP SETPOINT VALUE<

1. Turbine Stop Valve-Closure 5 (S}% closed < (7)% closed'

2. Turbine Control Valve-Fast Closure > (500) psig > (414) psig

ab '

'E

f

0

l
!

,

, .-_._ _. , ,.



)

)

-
@% %) C
O
V
W
W
W
-

M

z
*

}. m m
E E ^ ^
~ . m o o
& & O O

rA v=4
W W V U
W M
z z vi vi
o o
A. Q

... g g
W W)- CC DC

E
W
>=
W
>=m

M O.
% 4 m

) N M
Ma

W
. Q.

m o.
W 2

J Q
' g<n w

&%
& at)-- a.

8
a
m
U
W
W
W.s =,

} U @
>= 0
W -

d ao e.e S m
O 3 90
2 m A
W O e

<. m W
. U >
} t, %

>' >
-
S F

> 0
6.

CL M
O C
+J O
@ U

E
.

O G G
.- m C C. -

[-
p. .--

'm
..-

=- =
W & >

.n
:

E h. 'e'
'

,

.

,

.. _

#
.

* '*Y T A
--

|9 4 _ g g
-



- - - - - . - _ - _ _

.OE O- ~O' O O O O o- o

TABLE 4.3.4.2.1-1

.
END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM SURVEILLANCE REQUIREMENTS

* CHANNEL
FUNCTIONAL CHANNEL9

TEST CALIBRATION
k TRIP FUNCTION

M) Q R
.
*

1. Turbine Stop Valve-Closure

MI Q (R)2. Turbine Control Valve-Fast Closure

(" Including trip system logic testing.)

Y.
Y
$

1

!

1

!

, - _ - . , _ _ .
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3/4.3.4 REC 1RCULATION PUMP TRIP ACTUATION INSTRUMENTATION.

ATWS RECIRCULATION PUMP TRIP $YSTEM INSTRUMENTATIONO

LIMITING CONDITION FOR OPERATION

..
3.3.4.1 The anticipated transient without scram recirculation pump trip

'O- (ATVS-RPT) system instrumentation channels shown in Table 3.3.4.1 1 shall.be
OPERABLE with their trip setpoints set consistent with values shown in the
Trip Setpoint column of Table 3.3.4.1-2.

APPLICABILITY: OPERATIONAL CONDITION 1.

.O. ACTION:

a. With an ATWS-RPT system instrumentation channel trip setpoint less
conservative than the value shown in the Allowable Values column of
Table 3.3.4.1-2, declare the channel inoperable until the channel |
is restored to OPERABLE status with the channel setpoint adjusted- i

.O . consistent with the Trip Setpoint value.
,

,

b. With the number of OPERABLE channels one less than required by the !
Minimum OPERABLE Channels per Trip System requirement for one or both ;

Trip _ System (s), restore the inoperable channel (s) to OPERABLE status -
'

within 14 days or be in at least STARTUP within the next 6 hours.-.
O i

c. With the number of OPERABLE channels two or more less than required ~[:
by the Minimum.0PERABi.E channels per Trip-System requirement for **e-
trip system-and:

-

,

1. If'the. inoperable channels consist of one reac' tor vessel water ,

O level channel and one reactor vessel pressure channel, place -[,
_botti inoperable channels in the tripped condition * withi aan:

.

or declare the trip system inoperable. M R)R5 :

2. If the inoperable channels include two reactor vesse Tate f .

level channels or.two reactor _ vessel pressure' channels,-declare
O- the trip system inoperable.-

d. With one trip system inoperable, restore the inoperable' trip system j!to OPERABLE status within 72 hours or be in at least STARTUP within
the next 6 hours.

.

a

0 e, With both trip systems inoperable, restore at least one trip' system
to_ OPERABLE status within one hour'or_be in-at least STARTUP within-
the_next'6 hours. -

O=.
:*The11noperable channels' need not be placed in the tripped condition where this-

woul_d cause the Trip. Function to occur.
'

,

>

; GRAND' GULF-UNIT"I 3/4 3-37 Amendment No. 41 -

O
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INSTRUMENTATION

)- SURVEILLANCE REQUIREMENTS __

4.3.4.1.1 Each ATWS recirculation pump trip system instrumentation channel
shall be demonstrated OPERABLE by the performance of the CHANNEL CHECK, CHANNEL !

) FUNCTIONAL TEST, and CHANNEL CALIBRATION operations at the frequencies shown in |
Table 4.3.4.1-1. 1

4.3.4.1.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of |
'all channels shall be performed at least once per 18 months.

)
;

)'

) ,

)

)

:

).

i

-g :

-_ GRAND GULF-UNIT 1 - -3/4 3 37a Amendment No. 41p

-- _ . .



!

!

INSTRUMENTATION

|
|

TABLE 3.3.4.1-1

) ATW5 RECIRCULATION PUMP TRIP SYSTEM INSTRUMENTATION

i

HINIMUM OPERABLE CHANG 5 PERITRIP FUNCTION TRIP SYSTEM |
.

) 1. Reactor Vessel Water level - |
Low Low, Level 2 2

2. Reactor Vessel Pressure - High 2

)

. 6 HOURS

) (a) One cnannel may be placed in an inoperable status for up to 2 !=en for
required surveillance provided the other channel is OPERABL .

)

. .

)

4

GRAND CULF-UNIT 1 3/4 3-38
,
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TABLE 3.3.4.1-2

ATW5 RECIRCULATION PUMP TRIP SYSTEM INSTRUMENTATION SETPOINTS
,,

v

TRIP ALLOWABLE
TRIP FUNCTION SETPOINT VALUE

O Low Low, Level 2
-> -41.6 incht > -43.8 inches1. Reactor Vessel Water Level - '

~

2. Reactor Vessel Pressure - High 1 1095 psig 1 1102 psig

O

*5ee Bases figure B3/4 3-1.

O

O

O

O

O

e

GRAND GULF-UNIT 1 3/4 3-39 Amendment No. 41

DEC501L-
e

. _ -
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f.i
INSTRUMENTATION

TABLE 4.3.4.1 1*

ATVS RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION
) SURVEILLANCE REQUIREHENTS

CHANNEL CHANNEL FUNCTIONAL CHANNEL

1 RIP FUNCTION CHECK TEST CALIBRATION

.) 1. Reactor Vessel Vater Level - S =2: Gk R*

Low Low, Level 2

2. Reactor Vessel Pressure - High 5 de: 1 R*

)
~

' Calibrate trip unit at least once pe days.

92
)

/
O

k

I

>

>

GRAND GULF-UNIT 1 3/4 3-40

p
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O
REACTOR COOLANT SYSTEM

3/4.4.2 SAFETY / RELIEF VALVES
O.

SAFETY /REUEF VALVE 5

LIMITING CONDITION FOR OPERATION
__

O
3.4.2.1 (At least (two) reactor coolant system code safety valves and) the
safety valve function of at least (11) (of the following) reactor coolant
system safety / relief valves shall be OPERABLE with the specified code safety
valve function lift settings:*

O (2) safety valves @ (1146) psig 11%
(3) safety-relief valves @ (1175) psig 11%
(3) safety relief valves @ (1185) psig 11%
(3) safety-relief valves @ (1195) psig 11%
(2) safety-relief valves @ (1205) psig 11%

0 APPLICABILITY: OPERATIONAL CONDITIONS 1, 2 and 3.

ACTION:

a. With (one or more of the above required reactor coolant system code safety
valves or with) the safety valve function of one or more of the above

O required safety / relief valves inoperable, be in at least HOT SHUTDOWN
within 12 hours and in COLD SHUTOOWN within the next 24 hours,

b. With one or more (code safety valves or) safety / relief valves stuck open,
provided that suppression pool average water temperature is less than (95) F,
close the stuck open (code safety valves and/or) safety relief valve (s);

O- if unable to close the stuck open valve (s) within 2 minutes or if sup-
pression pool average water temperature is (95)'F or greater,. place the
reactor mode switch in the Shutdown position.

c. With one or more safety / relief valve (tail pipe pressure switches)-
(acoustic monitors) inoperable, restore the inoperable (switch (es))

O (monitor (s)) to OPERABLE status within 7 days or be in at least HOT
SHUTDOWN within the next 12 hours and in COLD SHUTDOWN within the
following 24 hours.

O-

O *The lift setting pressure shall correspond to ambient conditions of the valves
at nominal operating temperatures and pressures.

GE-STS (BWR/4) 3/4 4-5
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) REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS , _

i

) (4.4.2.1.1 (The code safety valve function of each of the above required safety /
relief valves shall be demonstrated OPERABLE by verifying that the bellows on

.'the safety / relief valves have integrity, by instrumentation indication, at-least
once per 24 hours.)

4.4.2.1.2 The-(tail pipe pressure switch) (acoustic monitor) for each safety /
) relief valve shall be demonstrated OPERABL with the setpoint fied to be-

((20) 1 (5) psig) by performance of a: y4

a. CHANNEL (FUNCTIONAL TEST) (CHECK) at least once per 3t days, and a

b. CHANNEL CALIBRATION at least once per 1B months (*). j

)

)

(^The provisions of Specification 4.0.4 are not applicable provided the
Surveillance is performed within 12 hours after reactor steam pressure is
adequate to perform the test.)

)

" A CMAMNILMAY BE PiALED IN AN INOPERABW STATUS I

FOR u? 10 ro MOVR5 FOR REGMiRYD SMR\)E\u.ANE
SN\ TAO \)T RPu% MLWP SYSTEN\ N ME WPPED

/ CONDU \QM,

,

):

?

7
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REACTOR COOLANT SYSTEM

SAFETY / RELIEF VALVES LOW-LOW SET FUNCTION

>
LIMITING CONDITION FOR OPERATION

3.4.2.2 The relief valve function and the low-low set function of the following
reactor coolant system safety / relief valves shall be OPERABLE with the following
settings:

Low-Low Set Function Relief Function
Setpoint* (psig) i 1% Setpoint* (psig) 1%

Valve No. Open Close Open Close

(1033) (926)
> (1073) (936)

(1113) (946) __

(1113) (946)
(1113) (946)

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2 and 3.
t

ACTION:

With the relief valve function and/or the low-low set function of one ofa.
the above required reactor coolant system safety / relief valves inoperable,
restore the inoperable relief valve function and low-low set function

' to OPERABLE status within 14 days or be in at least HOT SHUTDOWN within
the next 12 hours and in COLD SHUTDOWN within the following 24 hours,

b. With the relief valve function and/or the low-low set function of more
than one of the above required reactor coolant system safety /relie M alves-
inoperable, be in at least HOT SHUTDOWN within 12 hours and in COLD

'

> SHUTDOWN within the next 24 hours.

SURVEILLANCE REQUIP,EMENTS

4.4.2.2.1 The relief valve function and the low-low set function pressure
actuation instrumentation shall be demonstrated OPERABLEab performance of a:

i
*

a. CHANNEL FUNCTIONAL TEST, including calibration of the r p unit, at least
once per

b. CHANNEL CALIBRATION, LOGIC SYSTEM FUNCTIONAL TEST and simulated automatic
> o eration of the entire system at least once er 18 months.

u FA CRANNilINW BE PLACED IN AN INOPERABLE NTVL FOR DP
70 6 HO\3RS TOR QEG\)\nED WRVEiWANCE wtTROVT PLACANL
1RE Wi? SYSTEIA IWTRY 7 RIPPED LONDTTION.

- --
-

^The lift setting pressure shall correspond to ambient conditions of the
valves at nominal operating temperatures and pressures.

GE-STS (BWR/4) 3/4 4-7
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-REACTOR COOLANT SVSTEM

3/4.4.2 SAFETY VALVES

SAFETY / RELIEF VALVES

- : LIMITING CONDITION FOR OPERATION

3.4.2.1 Of the following safety / relief valves, the safety valve function of
at least (6) valves and the relief valve function.of at least (5) valves otner
than those_ satisfying the safety valve function requirement shall be OPERABLE

.

with the specified lift settings:

Number of Valves Function S$ point * (psia) 1%) ,

(7) (Safety) (1165)
(5) (Safety) -(1180)
(4) (Safety) (1190)
(1) (Relief) (1103)
(8) (Relief) (1113)
(7) (Relief) (1123)

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2 and 3.

ACTION:

a. With the safety and/or relief valve function of one or more of the above
required safety / relief valves inoperable, be in at least HOT SHUTDOWN-

1 within 12 hours and in COLD SHUTDOWN within the next 24 hours. -

b. With one or more safety / relief valves stuck open, provided that
suppression pool average water temperature is less than (105)'F, close
the stuck open safety / relief valve (s); if unable to close the open valve (s)
within 2 minutes or if suppression pool average water temperature is (105)*F ,

or greater, place the reactor mode switch in the Shutdown position.
c. With one or more safety / relief valve (tail pipe pressure switches) (acoustic

,

monitors) inoperable, restore'the inoperable (switch (es)) (monitor (s)) to
OPERABLE status within 7 days or be in at least HOT SHUTOOWN_within the
next 12 hours and in COLD SHUTDOWN within the following 24 hours.

SURVEILLANCE REOUIREMENTS
=

c 4.4.2.1.1 The (tail pipe pressure switch) acoustic monitor) for each safety /-
relief valve shall be demonstrated OPERABL with the setpoi erified to be
((20) 1 (5) psig) ( ) by performance of a: .2.

CHANNEL (FUNCTIONAL TEST) (CHECK) at least once ga - days, and aa.
b. CHANNEL CAL N at least once per 18 months.

4.4.2.1.-2 The relie valve function pressure actuation instrumentation shall bep
demonstrated OPERABL by performance of a:

a .- CHANNEL,FUNCTI L TEST luding calibration of~the trip unit,-at [
'

least'once per ays. 92
..

'

b. CHANNEL CALIBRA ON, LOG YSTEM FUNCTIONAL TEST and simulated
automatic operation of the entire system at least once per 18 months.

A

The lift setting pressure shall correspond to ambient conditions of the
valves at nominal operating temperatures and pressures.
The ' provisions of Specification 4.0.4 are not applicable provided .the
surveillance is performed within 12 hours after reactor steam pressure is

htterfom the teg _ .

KXM A CARMME\ ffe aE ptACE.D IN AN INOPEQABLE 5TATVS N2. CO 6
acms von RmuRED SVRVal.\.ANCE WTTBO\7T PLPCML *THE7R.P ,

SYSTEN\ IN TRY. W.WPED C.ONDYh0M.
t -s,s wn. 3)^ /s *

.
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REACTOR COOLANT SYSTEM

SAFETY / RELIEF VALVES LOW-LOW SET FUNCTION

LIMITING CONDITION FOR OPERATION s

3.4.2.2 The relief valve function and the low-low set function of the
following reactor coolant system safety / relief valves shall be OPERABLE with

) the following settings:

Low-Low Set Function Relief Function
Setpoint* (psig) 1% Setpoint* (psig) 1%

Valve No. Open Close Open Close

) (1033) (926)
(1073) (936)
(1113) (9a6)
(1113) (946)
(1113) (946)

): APPLICABILITY: OPERATIONAL CONDITIONS 1, 2 and 3.

ACTION:

a. With the relief valve function and/or the low-low set function of one of
.

the above required reactor coolant system safety / relief valves inoperable,
) restore the inoperable relief valve function and the low-low set function

to OPERABLE status within 14 days or be in at least HOT SHUTDOWN within
the next 12 hours and in COLD SHUTOOWN within the following 24 hours,

b, With the relief valve function and/or the low-low set function of more
than one of the above required reactor coolant system safety / relief

)- valves inoperable, be in at least HOT SHUTDOWN within 12 hours and in
COLD SHUTOOWN within the next 24 hours.

*

SURVEILLANCE REQUIREMENTS

)
4.4.2.2.1 The relief valve function and the low-low set function pressure
actuation instrumentation shall be demonstrated OPERABL cformance of a:

N
a. CHANNEL F NCTIONAL TEST, including calibration of the trip unit, at least-

once per
_ 9 (1

s.
)

b. CHANNEL' CALIBRATION, LOGIC SYSTEM FUNCTIONAL TEST and simulated automatic
operation of the entire system at least onc per 18 months.

,

| "The lift setting pressure shall correspond to ambient conditions of the valves
at nominal operating temperature s .

W W A CRANNEL /WAY BE PLAC.ED IN AN INOPERABLE STATUS, FOR UP TO
G HOVRS FOR REG \hRED SVRVEtuRNLE WITHOUT PLALiNb7HE TRIP
SYSTEtA \M~TWE TR\PPED CONDM\ON

'

t. GE-5Ts (u
'
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INSTRUMENTATION.
.

3/4.3.8- PLANT-SYSTEMS ACTUATION INSTRUMENTATION

O INSTRUMENTATION

-3/4.3.8 PLANT SYSTEMS ACTUATION INSTRUMENTATION

O. LIMITING CONDITION FOR OPERATION

3.3.8 The plant systems actuation instrumentation channels shown in Table
3.3.8-1 shall be OPERABLE with their trip setpoints set consistent with the

g values shown in the Trip Setpoint column of Table 3.3.8-2.

APPLICABILITY: As shown in Table 3.3.8-1.

ACTION:

a. With a plant system actuation instrumentation channel trip setpointO less conservative than the value shown in the Allowable Values column-
of Table 3.3.8-2, declare the channel inoperable and.take the ACTION
required by Table 3.3.8-1.

b. With one or more plant systems actuation instrument channels in-
g operable, take the ACTION required by Table 3.3.8-1.

.

;O SURVEILLANCE REQUIREMEIRS

4.3.8.1 Each plant system actuation instrumentation channel shall be.
demonstrated OPERABLE by the performance of the CHANNEL CHECK, CHANNEL FUNCTIONAL
TEST and CHANNEL CALIBRATION operations for the OPERATIONAL CONDITIONS and at

O the frequencies shown in Table 4.3.8.1-1.

4.3.8.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of
all channels shall be-performed at least once per 18 months.

>

0

0

GRAND GULF-UNIT 1 3/4 3-92,.
_'' R. , .
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TABLE 3.3.8-1

PLANT SYSTIl15 ACTUATION INSTRUMENTATION

E. MINIMUM APPLICABLE
'

y'TRIPFUNCTION- OPERABLE-CHANNg OPERATIONAL

g- PER TRIP SYSTEM CONDITIONS ACTION

1. CONTAINMENT SPRAY SYSTEF

a. Drywell Pressure-High 2 1,2,3 130

b. Containment Pressure-High 1 1,2,3 131

c. Reactor Vessel Water Level-Low
Low Low, level 1 2 1,2,3 130

d. Timers
1) System A 1 1,2,3 131
2) System B 1 1,2,3 131

$ 2. FEEDWATER SYSTEM / MAIN TURRINE TRIP SYSTEM

w a. Reactor Vessel Water Level-High, Level 8 3 1 132

3. SUPPRESSION POOL MAKEUP SYSTEM

a. .Drywell. Pressure - High (ECCS) 2 1,2,3 135

b. Drywell Pressure - High (RPS) 2 1,2,3 135

c. Reactor Vessel Water' Level - Low
Low Low, Level 1 2 1,2,3 135

d. Reactor Vessel Water Level - Low
Low, Level 2 2 1,2,3 135

e. Suppression Pool Water Level - Low Low 1 1, 2, . 3 133

f. Suppression Pool.. Makeup Timer 1 1,2,3 133

g. SPMU Manual Initiation 2 1 , 2 , 13 134

foHOUR
'

'(a)A channel may be placed in an inoperable status for up to 2 f p during periods of required
survelliance provided at least one other OPERABLE channel in T ne same trip system is
monitoring'that parameter.

-- _- = _. -
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TABLE 3.3.8-1 (Continued)

) PLANT SYSTEMS ACTUATION INSTRUMENTATION

ACTION

ACTION 130 - a. With the number of OPERABLE channels one less than required
by the Minimum OPERABLE Channels per Trip System requirement,

29 HOURS g= ,Qe inoperable channel in the tripped condition within
otherwise declare the associated containment>

s M s, tem inopera,ble and take the action required by Tech-
nical Specification 3.6.3.2.

b. With the number of OPERABLE channels two less than required: .2
by the Minimum OPERABLE channels per Trip System require-
ment, declare the associated containment spray system

) inoperable and take the action required by Technical
Specification 3.6.3.2.

ACTION 131 - With the number of OPERABLE channels less than required by the
Minimum OPERABLE Channels per Trip System requirement, restore
the inoperable channels to OPERABLE status within one hour; other-

) wise, declare the associated containment spray system inoperable
and take the action required by Technical Specification 3.6.3.2.

ACTION 132 - For the feedwater system / main turbine trip system:
a. With the number of OPERABLE channels one less than required

by the Minimum OPERABLE Channels requirement, restore the
) inoperable channel to OPERABLE status within 7 days or be

in at least STARTUP within the next 6 hours,'

b. With the number of OPERABLE channels two less than required
by the Minimum OPERABLE Channels per Trip System require-
ment, restore at least one of the inoperable channels to

. OPERABLE status within 72 hours or be in at least STARTUPi within the next 6 hours.
ACTION 133 - With the number of OPERABLE channels less than required by the

Minimum OPERABLE Channels per Trip System requirement, declare
the associated suppression pool makeup system inoper e and
take the action required by Specification 3.6.3.4. p

ACTION 134 - With the number of OPERABLE channels less than regtire .y the
Minimum OPERABLE Channels per Trip System require = t, restore
the inoperable channels to OPERABLE status withi ours; other-
wise, declare the associated suppression pool makeup system
inoperable and take the action required by Specification 3.6.3.4.

1 ACTION 135 - With the number of OPERABLE channels less than required by the.
Minimum OPERABLE Channels per Trip Function requirement:
a. With one channel inoperable, place the inoperable channel-

in the tripped condition within = ' " or 4 m t..-
associatedsystem(s) inoperable. HOURS <

b. With more than one channel inoperable, declare
-~~

e
associatedsystem(s) inoperable.

,

1

GRAND GULF-UNIT 1 3/4 3-94
.. .

,
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TALE 3.3.8-2

[ PLANI SYSTEMS ACTUATION INSTRUMENTATION SETPOINIS
C

ALLOWABLEF
g TRIP FUNCTION TRIP SEIPOINT VALUE

-

[ 1. CONTAINMENT SPRAY SYSTEM

a. Drywell Pressure-High < 1.39 psig < 1.44 psig
b. Containment Pressure-High 7 7.84 psig 7 8.34 psig
c. Reactor Vessel Water Level-Low

- ~

Low Low, level 1 > - 150.3 inches -> - 152.5 inches 1
-

'

d. Timers .

10.85 + 0.10 minutes 10.26 - 0.00, + 1.18 minutes1) System A"

2) System B 10.8510.10 minutes ** 10.26 - 0.00, + 1.18 minutes

2.. FEEDWATER SYSTEM / MAIN TURBINE TRIP SYSTEM
w .

A a. Reactor Vessel Wa' r Level-High, Level 8 5 53.5 inches * i 54.1 inches
, . .

h 3. SUPPRESSION POOL MAKEUP SYSTEM

Drywell Pressure - High (ECCS) 5 1.39 psig 5 1.44 psig |
I a.
,

b. Drywell Pressure - High (RPS) 5 1.23 psig 5 1.43 psig|

c. Reactor Vessel Water Level - Low
Low Low, tevel 1 1 -150.3 inches * 1 -152.5 inthes

d. Reactor Vessel Water Level - Low
Low, Level 2 2 -41.6 inches * 1-43.8 inches"

Suppression Pool Water Level - Low Low 2 17 ft 5 inches 2 17 ft 2 inchese.

f. Suppression Pool Makeup Timer 5 29.0 minutes 5 29.5 minutes

g. SPMU Manual Initiation NA NA

*See' Bases Figure B 3/4 3-1.
*ASMpBjnt for Systha'B'is the sum of E12-K0938 plus E12-K116. E12-K116isnottoexceed10.00 seconds.

. . - . __

-

'

_____
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, TABLE 4.3.8.1-1

| [. PLANT , SYSTEMS ACTUATION INSTRUMENTATION SURVEILLANCE REQUIREMENTS

P
n .

$: '

CilANNEL OPERATIONAL5'

CllANNEL FUNCTIONAL CilANNEL CONDITIONS IN MilCll
[ TRIE FUNCTION CllECK TEST CALIBRATI0ff SURVEILLANCE REQUIRED,

1, . CONTAINMENT SPRAY SYSTEM
.

' M= G Rfa 1,2,3aa. Drywell Pressure-High S =

b. Containment Pressure-High 5 4h Q R 1, 2, 3
c. Reactor Vessel Water Level -

Low Low Low, Level 1 S :M: G. R(a) 1, 2, 3 '
d. Timers

..
NA =N= Q Q 1, 2, 3

2 FEEDWATER SYSTEM / MAIN TURBINE TRIP,,
y m itn

~ a. Re o essel Water Level-liigh, S R 1

L 3. SUPPRESSION POOL MAKEUP SYSTEM

a. .Drywell Pressure - High (ECCS) 'S ik Q R(a) 1, 2, 3

b. Drywell Pressure - High (RPS) S -ik Q R(a) 1, 2, 3

c. Reactor Vessel Water Level - Low
Low Low,' Level 1 5 =M= Q R(,) I','2, 3

d. Reactor Vessel Water Level - Low
Low, Level _2~ S 4k G R(,) 1,'2, 3

*

e. Suppression Pool Water Level -- S =W G R(a) y, . 2, 3
Low Low-'

g

{. Suppressiop Pool Makeup Timer NA J* G Q 1,'2, 3

.,g. SPMU Manual Initiation _ NA R- NA 1, 2, 3
< , , , .

' ate trip unit at 1 east once pe '3r days.-
. e(a)Cr* -

_
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)
INSTRUMENTATION c.

MAIN CONTROL ROOM ENVIRONMENTAL CONTROL
TYSTEM (MCRECS) ACTUATION INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

D 3.3.6.7 The HORECS actuation instrumentation channels shown in Table
3.3.6.7-1 shall be OPEPABLE, with their trip setpoints set consistent with the
values shown in the Trip 5etpoint column of Table 3.3.6.7-2.

APPLICABILITY: As shown in Table 3.3.6.7-1.

D ACTION: As sl.own in Table 3.3.6.7-1.
~

SURVEILLANCE REQUIREMENTS
>

4.3.6.7 Each MCRECS actuation channel shall be demonstrated OPERABLE by the
performance of the CHANNEL CHECK, CHANNEL FUNCTIONAL TEST, and CHANNEL
CALIBRATION operations d'Jring the OPERA 1IONAL CONDITION and at the frequencies

b shown in Table 4.3.6.7-1.

D

1

D

D'
.

P.

RATCH - UNIT'2 3/4 3-58 Amendment No. 71
*

>

.
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. 16 ELE 3.3.6.7-1 iSHfET 1 0F 21"

g- MCRECS ACTUAffolt IS$TRtinrMTATIOli
=
8

MINIMUM NL:MSER APPL S CA$t Ec-- .. OPERA 8LE CHAtentiS OPERAil008A1. -m TRIP FUfICTiosi PER TRIP SYSTEMIettbl CoseDIT1088 ACTI0er
1. Meector vessel Water Level -' 2 1,2,3 52'@ Low Low Low (Level 1) (c)*

2821-19691 A, 3, C, C,
.

,

2. Drywell Pressesre - Nigh (c) 2 1, 2, 3 522E11-se694 A, 5, C, pw

3. .Nein steen Line Sadiation - Nigte ic) 2 1, 2, 3,8*8 53
~

2011-E403 A, 8,.C, S- '+

4. -Mein Stese Line Flow - Nigh (c). -2/line 1, 2, 3 53. 2821-18686 A, . 5, C.- B
2821-II607 A, 3, Cc 9
2821-00688 A, 5, C, D

4 2821-10689 A, 3, C, D

S. - Refueling Floor ' Aree Radletlen . High (c) 1 1, 2, 3, 5, * 542028-N002 A, O5

t.s

) 6. Control Room Air inlet Radletten - High (c) 1 1, , 3, 5, * 54*

e 1241-A615 A, 8 * '
.

. h-

*

.

#

'S, -.

'

S-
,

-

.

.. . - .
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TABLE 3.3.6.7-l'($HEET 2 0F 2)

MCRECS-ACTUATION INSTRUMENTATION;.-

Oi ACTION:

ACTION 52 Take the ACTION required by Specification 3.3.3.
ACTION 53 .- Take the ACTION required by Specification 3.-3.2.

07 ACTION 54 -

-

With one of the required-radiation monitors inoperable, restore thea.

monitor to OPERABLE status within 7 days or, within the next 6 hours,-
initiate-and maintain operatton of the MCRECS in the pressurizationmode of operation.

-

O. b. With no radiation monitors-OPERABLE, within 1 hour initiate and''
maintain ope ntion of-the MCRECS in the pressurization moon of
operation.

The provisions of Specification 3.0.4 are not applicable.c.

O:

NOTES

*

When handling irradiated-fuel in secondary containment.
O-. a. A channel may be placed in an inoperable-status for up 't ?" - for

required surveillance without placing the trip system in't e tr pped
condition, provided at least one other OPERA 8LE channe1Lin the same. tripsystem is monitoring .that parameter.

b.
With a design providing only one channel per trip system. an inoperableO' channel need not be placed in the tripped condition where this wouldcause the Trip Function to occur. In these cases, s_inocerable
channel shall be restored to OPERA 8LE status withi

4

?X~----%r the 1ACTION required by Table 3.3.6.7-1 for that Trip Fun
U o h= R k " ".n. '

4 HOURS.Actuates the MCRECS in the control room ~ pressurizationc.
.

d. (Deleted)

'Within-24 hours prior to the planned start of the hydrogen injection tests.- '

with the reactor power at greater than 20-percent rated power,_ the normal _
full power radiation _ background level'and associated trip setpoints may be-_

O- changed based on'a calculated value of the radiation' level expected during
the. test. -The background radiation level and associated trip setpoints
may be adjusted'during the test based on either calculations or
measuiements of actual radiation ' levels resulting from hydrogen
-injection. The background radiation level shall be determined-and- ;

:|associated trip setpoints shall be set within'24 hours of re-establishing^

normal radiation levels after completion of hydrogen injection and prior
-

j

Q, ';
to establishing reactor power levels ~below' 20 percent rated power.

!
. -4

-

HATCH - UNIT 2 3/4 3-58b -

Amendment No. 96-

SEP 1219BB -
O|

i.
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' Si .TARLE 3 3.'6.7-2 ,

-4

S . SECRECS ACTuATfoil tilSTRUMENTATI0lt SETroillTS

# IRI P .fUllGil0E a
JRIP SETP0llei ALLOWASLE VAtutc

z 1. Reacter vessel Water Level - 2 -113 inches 2 - 113 Inchesy Lew I.ew Low (Level 1)
r0 2. 4 - Drywi l Prosaure - Nigh 5 1.92 psig s 4.32 psig

3. Mein Steen Ling Radletlen - Nigh 5 3 x full-power bachground* s 3 x rull-power bochgrounde
4. Mein Stone Line Flow - High 5 1385 rated riew s 1385 rated riew
5. Refueling Fleer tree mediatles - Nigh s 20 er/ hour 5 20 er/ hour
6. Centrol Room Alr lafet 1 1 er/ hour 1 1 er/ hour, Redletion - Nigh

>

'

w

*

* Y
$

.

I

en -

$.'3 *Within 24 hours prior to the ' planned ' start of the hydr'egon injectlen test with the reacter power et greater thon' 20-percent ' | '
,

rated peuer,: the normel Full peuer redletten hochground sewel and essecleted trip setpoints any be changed based en e8' : calculated votes of the redletien level expected euring the test.
* setpoints may be adjusted during the test based en altner calculottens or measurements er actualThe hochground redletlen level and essecleted tripto

redletion levels

E . "g resulting free hydrogen lajection. The beelground redletten level shall be determined and essecleted trip setpelats .
'

.

*
shell be - set witnin 24 hours of re-estehlishing nereel ; redlet ten levels efter completten of hydrogen Injectlen end prioro : te .stehlishing reseter pr level. nelev 2e-peneont rated -r. .

. .

.

M
'

r - . _.m. . _ _ ..._f_.____.____..l ._________m__om _ m.1.._. ._ m m.__..- u-m i
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IABLE Is.3.6.7-8

MCRECS ACTUAff0N INSTituMENTATION SURVEILLANCE RE00tREMENTS
Q r

CHANNEL OF1 RAY 8ONAL
8 CitAMMEL FUNCTIOttAL CHAANEL CostDITioets ist utscet

TRIP FUstCil0M CtfECK TEST CAL BRATION EURVEILLANCE REQUIREDc-
E
y 1. Rasctor Vessel Water Level - S .-M- d R 1,2,3*

Low Low Low (Level 1)'

NI

2. Drywell Preasure - High S -M-- d R 1, 2, 3

3. Main Steam Line Radiation - High D W8*8 R t, 3

f 4. Main Steam Line flw - High S . -M- d R 1, 2, 3
!

-M*8Q Q8 1, 2, 3. S *5. Refueling Floor Area Radiation - D .

High
t

6. Control Room Air Inlet MA -W ** Q R 1, 2, 3, 5, *
Radiation - High*

I ta

N
Y
I

* When handling Irradiated fuel in the secondary containment.
e

a. Instrument alignment using a standard current source.

.

1

*
.

.
m

k, ,1

E *

e .

__

_

_ - -
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INSTRUMENTATION

3/4.3.6 CONTROL ROD BLOCK INSTRUMENTATION
O

LIMITING CONDITION FOR OF6RAllON

3.3.6. The control. rod block instrumentation channels shown in Table 3.3.6-1
shall be OPERABLE with their trip setpoints set consistent with the values

O. sh wn in the Trip Setpoint column of Table 3.3.6-2.

APPLICABILITY: As shown in Table 3.3.6-1.

ACTION:

a. With a c ntr 1 rod block instrumentation channel trip setpoint lessO conservative than the value shown in the Allowable Values column of
Table 3.3.6-2, declare the channel inoperable until the channel is
restored to OPERABLE status with its trip setpoint adjusted consistent
with the Trip Setpoint value.

_ ith the number of OPERABLE channels less than required by the MinimumWb.O OPERABLE Channels per Trip Function requirement, take the ACTION
required by Table 3.3.6-1.

O
SURVEILLANCE REQUIREMENTS

*
4.3.6 Each of the above required control rod block trip systems and
instrumentation channels shall be demonstrated OPERABLE y the performance of
the CHANNEL CHECK, CHANNEL FUNCTIONAL TEST and CHANNEL CALIBRATION' operations

O for the OPERATIONAL CONDITIONS and at the frequencies shown in Table 4.3.6-1.

* ACHRMNilMAY BE PLEED IN AN INo9tnQ@.4 STRTV5 FOR
\)P70 6 %QuRL VOQ RtG\hRto 90RNihu.nNLE WGaovT

O p(ggyt pg wp SYSTtW\ \WhW V2APPED CONO\T\ON,
9RCN)DED AT LfA5T Otre GMER OPERAGLE CHANNEL IN WE
C AME%? SYSW1A \$ MONTT0QELMT PRRAME'TER .

O

i

'k
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TABLE-3.3.6-1 -

o CONTROL ROD BLOCK INSTRUNENTATION
m
di MINIMUM APPLICABLE
d- OPERABLE CHANNELS OPERATIONAL

g. TRIP FUNCTION PER TRIP FUNCTION CONDITIONS ACTION

4 1. ROD BLOCK MONITOR (a)
A a. Upscale 2 1* 60
"

b. Inoperative 2 1* 60
c. Downscale 2 1* 60

2. APRM

a. Flow-Biased Neutron Flux -
Upscale 4 1 61

b. Inoperative 4 1, 2, 5 61 >

c. Downscale- 4 1 61

d.. . Neutron Flux -' Upscale, 'Startc, 4 2, 5 61

3. SOURCE RANGE MONITORS

a. ' Detector not full in(b) . 3 2 61.w
J 2 5 61-

3 2 61
I b. Upscale (c),

m 2 5- 61
3- 2Inoperative (c)c.

d. Downscale(d)
3- 2 61

4. INTERMEDIATE RANGE' MONITORS

-a. Detector not fulliin (I')) 6 2, 5 61

b. Upscale 6 2, 5 61

c. Inoperati 6 2, 5 61.
d.'Downscale{g) 6 2, 5 61

5. ' SCRAM DISCHARGE VOLUME

a. Water Level-High. -(2) 1,.2, 5** :67
~

b. Scram Trip' Bypass. .'(2) (1, 2 ) 5**

6. REACTOR'C00LANT SYSTEM RECIRCULATION FLOW'

a. ? Upscale: 2 1 62
b. , Inoperative .,

.

2 1- -62
c. -.(Comparator) (Downscale) 2- 1. 62;

^

_-- - = - _ - _ - - - - -- _ _.
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TABLE 3.3.6-1 (Continued)

D CONTROL POD BLOCY TNSTRUMENTATION

ACTION

Declare the RBM inoperable and take the ACTION required byACTION 60 -

D Specification 3.1.4.3. ,

With the number of OPERABLE Channels:ACTION 61 -

a. One less than required by the Minimum OPERAPLE' Channels
per Trip Function requirement, restore the inoperable

D channelto OPERABLE status within 7 days or place the
inoperable channel in the tripped condition within the
next hour.

b. Two or more less than required by the Minimum OPERABLE
Channels per Trip Function requirement, place at least

D one inoperable channel in the tripped condition within
one hour.

With the number of OPERABLE channels less than required by theACTION 62 -

Minimum OPERABLE Channels per Trip Function requirementtplace
the inoperable channel in the tripped condition withinV=1

' - ~ ^

12 HOURS
NOTES

With THERMAL POWER > (30)% of RATED THERMAL POWER. ;*

,

With more than one control rod withdrawn. Not applicable to control rodsD **

removed per Specification 3.9.10.1 or 3.9.10.2.

The RBM shall be automatically bypassed when a peripheral control rod isa.
selected (or the reference APRM channel indicates less than (30)% of
RATED THERMAL POWER),

b. This function shall be automatically bypassed if detector count rate is
> 100 cps or the IRM channels are on range (3) or higher.

This function shall be automatically bypassed when the associated IRMc.
channels are on range 8 or higher,

d. This function shall be automatically bypassed when the IRM channels are
on range 3 or higher.

This function shall be automatically bypassed when the IRM channels aree.
on range 1.

,

GE-STS (BWR/4) 3/4 3-53
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TABLE 3.3.6-2

CONTROL ROD BLOCK INSTRUMENTATION SETPOINTS

h' TRIP FUNCTION TRIP SETPOINT ALLOWABLE VALUE

y 1. ROD BLOCK MONITOR

q. a. Upscale 5 0.66 W + (40)% 1 0.66 W + (43)%

3 b. Inoperative NA NA

c. Downscale 2 (5)% of RATED THERMAL POWER 1 (3)% of RATED THERMAL POWER

2. APRM
a. Flow Biased Neutron Flux -

Upscale < 0.66 W + (42)%* < 0.66 W + (45)%*
b. Inoperative NA NA

c. Downscale 1 (5)% of RATED THERMAL POWER 2 (3)% of RATED THERMAL POWER
d. Neutron Flux - Upscale, Startup 5 (12)% of RATED THERMAL POWER $ (14)% of RATED THERMAL POWER

3. SOURCE RANGE MONITORS
a. Detector not full in NA NA

0 0
b. Upscale 1 (2 x 10 ) cps 1 (5 x 10 ) cps

.g c. Inoperative NA NA

* d. Downscale 1 (3) cps 1 (2) cps
w

h 4. INTERMEDIATE RANGE MONITORS
a. Detector not full in NA NA

b. Upscale $ (108/125) divisions of 1 (110/125) divisions of
full scale full scale

c. Inoperative NA . NA

d. Downscale 1 (5/125) divisions of 2 (3/125) divisions.of
full scale full scale

5. SCRAM DISCHARGE VOLUME.
a. Water Level-High 5( ) inches 5( ) inches
b. Scram Trip Bypass NA NA

6. REACTOR COOLANT SYSTEM RECIRCULATION FLOW
a. Upscale 5 (108/125) divisions of 5 (111/125) divisions of

full scale full scale
NAb. Inoperative' NA

.

5 (11)% flow deviationc. (Comparator) (Downscale) ;$ (10)% flow deviation

*The Average Power Range Monitor rod block function is varied as a function of recirculation loop flow
(W). The trip setting of this function'must be maintained in accordance with Specification 3.2.2.
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)

)' TABLE 4.3.6-1 (Continued)

CONTROL ROD BLOCK INSTRUMENTATION SURVEILLANCE REQUIREMENTS

) NOTES:

Neutron detectors may be excluded from CHANNEL CALIBRATION.a.

b. Within 24 hours prior to startup, if not performed within the
previous 7 days,

Includes reactor manual control multiplexing system input.c.

With THERMAL POWER > (30)% of RATED THERHAL POWER.*

With more than one control rod withdrawn. Not applicable to control**
. roos removed per Specification 3.9.10.1 or 3.9.10.2.)

)

)

)

)

)-

).
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D

1.0 INTRODUCTION

This document provides the technical bases for the selected proposed changes
D to the instrumentation surveillance test intervals (STIs) and allowed

out-of-service times (A0Ts) that were identified in the development of BWROG
Improved BWR Technical Specifications.

D The proposed STI and A0T changes included in this document represent changes
to the current BWR 4 and 6 Standard Technical Specifications (STSs) that are
not specifically covered by analysis bases approved by the NRC. The primary
purpose for making these changes is to ensure consistency with approved STI

D and A0T changes to the reactor protection system (RPS), emergency core
cooling system (ECCS) actuation instrumentation, and isolation actuation

'

instrumentation. The instrumentation included in this report is either the
same or similar instrumentation to that analyzed in previous analyses. The

D primary difference is the safety function performed by the different
actuation instrumentation.

Modifications that reflect the proposed STI and A0T changes are provided in
D Appendix A for typical STS. Some Technical Specifications containing a

modified STI or A0T which is not in the current STS are provided as markups
to the current Technical Specification for the Improved Technical
Specification activity lead plants. Additional Technical Specifications

D with STI and A0T modifications not in the STS or lead plant Technical
Specifications will be shown in the Improved Technical Specification format
when issued. It is intended that these modifications can be applied to
current plant Technical Specifications without conversion to the Improved

D Technical Specification.

A detailed analysis of proposed changes given in this report is not
necessary since existing analyses of STI and A0T changes to the RPS, ECCS,

> and isolation actuation instrumentation bound the changes. Some of these

proposed changes involve instrumentation that is common to the RPS or ECCS
actuation instrumentation but have a different function. An example of

D -1 !

. _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _
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I common instrumentation with a different function is end of cycle
recirculation pump trip. Instrumentation.STI and/or A0T changes for this
specific ~ function are bounded by the existing RPS' function analysis.

I Other proposed STI and A0T involve changes to instrumentation that is of
~

similar type to the RPS, ECCS, or isolation actuation instrumentation. In- ;

addition, existing redundancy in this instrumentation is either more
extensive or comparable to the redundancy of previously ' analyzed -

i instrumentation. These previous analyses can therefore be used to justify
the proposed changes. An example is the low-low. set-instrumentation th'at-
consists of transmitters, trip units, and logic relays that are of the same
type as used in the RPS, ECCS, and isolation actuation instrumentation.- The-

E level of redundancy of the low-low set instrumentation is comparable to the
ECCS actuation instrumentation redundancy level. In addition, the' loss of

the low-lo'w set function has a less significant impact on the' plant safety
risks than loss of the ECCS function,

p

2.0 SUMMARY

Technical bases are provided for selected proposed changes to the
instrument'ation STis and A0Ts that were identified in the BWROG Improved BWR-
Technical Specification activity. These-STI and A0T changes.are consistent
with approved changes to the RPS, ECCS, and isolation actuation
instrumentation. These proposed changes do not result in a degradation to-

the overall plant safety.

-

..

-2-
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3.0 BASES FOR STI AND A0T CHANGES

3.1 BWR 4 Standard Technical Specification (STS), Section 3/4.3.9, Plant '

) Systems Actuation Instrumentation

Feedwater System / Main Turbine Trio System

Reactor Vessel Water Level - High, level 8
i

Suopression Pool (and Drywell) Snray System

a. Drywell. Pressure - High
'

b. Containment Pool Pressure - High
) c. Reactor Vessel Water Level - Level 1

d. Timers, Systems A & B

Chances

i a) Table 4.3.9.1-1 - change channel functional test frequency from M
(Monthly) to Q (Quarterly).

.

.a

b) 4.3.9.1, add Note * - allowed out-of-service time ~for surveillance
v~ tests is 6 hours.

DJsis for Chanae

The tcchnical specification for feedwater/ main' turbine trip system
applies to those plants that do not have a direct Reactor Protection
System (RPS) scram signal. from the reactor water level:8 trip. -The
reactor water level 8 trips the.feedwater and main-turbine in response
to a feedwater controller failure maximum demand event which in turn
generates a reactor scram' signal. .In addition, the level 8 trip
prevents excessive moisture.being carried over into the main turbine or

~

safety / relief valves if water level is lost because of:a malfunction in
the feedwater. control system resulting in increased feedwater flow.

~

The level 8. trip instrumentation consists of 3 instrumentation channels
arranged in-a two out of three logic configuration. Failure of the

-3-
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1 level 8 trip function requires failure of at least two instrument-
channels and failure of the operator to r'espond to the high vessel-
water level event. In the worst case, excessive moisture in-the steam

.

lines will most likely result in a turbine trip due to trip of- the high
)L steam flow instrumentation or high turbine vibration. The effect of

plants not having a direct level 8 scram signal on the RPS failure
frequency was evaluated to be negligible in the Reference 1 RPS topical '

report (page 7-6). The slight increase in risk of. a potential moisture
1 carry over in the steam lines due to extending feedwater & main turbine

level 8 trip instrumentation surveillance test interval (STI) and-
allowed out-of-service time (A0T) for surveillance tests is judged to
be offset by the benefits associated with the similar approved STIs and

1 A0Ts for the RPS.

The BWR design for suppression pool and drywell spray (where included.
in the design) are manually initiated and controlled systems. There

) are no automatic functions and therefore no corresponding automatic-
initiation instrumentation. Automatic actuation instrumentation for
this trip function for BWR 6 plants is considered in Section 3.7.

) 3.2 BWR .4 & .BWR 6 STS, Section 3.L4.2, End-of-Cycle (E0C) Recircul'ation-
Pump Trip (RPT) System Instrumentation

Turbine Ston Valve Closure & Turbine Control Valve Fast Closure
} Init.rumentation

Chanaes
Ia) Table 4.3.4.2.1-1 - change channel functional test frequency from M.

k (monthly) to Q (Quarterly). i

b) Table 3.3.4.2-1, Note a - change allowed out-of-service time for R

surveillance tests from 2 hours to 6 hours.
)

c) 3.3.4.2.b. and 3.3.4.2.c.l .- change allowed out-of-service time-'for
repair from one hour to-12 hours.

,

i

)- 4
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U Eits_Ls for Chance

The EOC-RPT is initiated by signals common to the RPS (turbine stop
valve closure and turbine control valve low hydraulic pressure). The

O STI and allowed out-of-service time (A0T) changes for these E0C-RPT
initiating signals were evaluated in the Reference 1 (pages 6-9 and
6-10) topical report for the RPS function. Although the E0C-RPT trip
functions were not explicitly identified in the Reference 1 analysis,

U the changes can be considered bounded by that analysis. The basis for
this conclusion is similar to the basis established in Reference 2 for
the control rod block instrumentation common to the RPS. Failure of
the EOC-RPT trip function could potentially lead to exceeding the MCPR

O similar to the consequences of an unmitigated rod withdrawal error.
The slight increase in risk of an MCPR violation due to extending
E0C-RPT STIs and A0Ts is offset by the benefits associated with the
similar approved STIs and A0Ts for the RPS.

O

3.3 BWR 4 & SWR 6, Section 3.3.4.1, ATWS Recirculation Pump Trip System

Instrumentation

D Reactor Water level 2 & Hiah Reactor Pressure Trio instrumentation

Chanaes

a) 3.3.4.1.c.1 - change allowed out-of-service time for repair from 1
O hour to 24 hours.

b) Table 4.3.4.1-1 - change channel functional test frequency from 1
(Monthly) to Q (Quarterly).

c) Table 4.3.4.1-1, Note * - change trip unit calibration frequency
from 31 days to 92 days.

9 d) Table 3.3.4.1-1, Note a - change allowed out-of-service time for
surveillance tests from 2 hours to 6 hours.

# -5-
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) DAsis for Charte

The AfWS.RPT instrumentation is part of the mitigation system that
initiates in the unlikely event of a scram failure. The trip function

) is initiated by either high reactor pressure or low reactor water level

(level 2). The trip instrumentation is required to be diverse from the
RPS but can use common ECCS actuation instrumentation. The ATWS-RPT

logic for the BWR 4 ITS lead plant is one out of two channels per trip
) system for each trip function. The tripping of both trip systems is

required to trip both recirculation pumps. The ATWS RPT logic for the

BWR 6 ITS lead plant is two out of two channels per trip system for
each trip function. Each of the two trip systems initiates a pump trip

) for both recirculation pumps. The effect of changes to ATWS-RPT

instrumentation STis and A0Ts on the reactivity shutdown failure
frequency is negligible based on the low RPS failure frequency
(5.4E 06/ year from P* crence 1, page 5-29) and the small change in

) overall ATWS RPT function unavailability due to STI and A0T changes

(<1E 02/ demand calculated from failure rates given in Appendix B and C

of Reference 1).

) Other ATWS-RPT logic variations may exist at different BWR plants.
However, the same small change in ATWS RPT unavailability due to the
STI and A01 changes can be expected for logic designs of plants having;

comparable redundancy to the BWR 4 and BWR 6 lead plant designs.
i

>

I

'-6-

_ . _
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3.4 BWR 4 & BWR 6 STS, Section 3/4.3.5, Reactor Core Isolation Cooling [
System Actuation Instrumentation ;

LO Reactor Water level 2. Reactor Water level 8. Condensate Storaae Tank I

Low Water level. Sunoression Pool Hiah Water Level and Manttal '

jInitiation

O Uutagu

a) Table 3.3.5 1 change s.110wed out-of-service times for repair-from' !

I hour to 24 hours. !

0: |

b) Table 4.3.5.1 1 - change channel functional test frequency from H -
(Monthly) to Q (Quarterly). [

i

O c) Table 3.3.5-1, Note a - change allowed out-of service time for '

surveillance tests from 2 hours to 6 hours.

Basis-for Chanag - i

O
The proposed STI and- A0T changes to the RCIC' system were' evaluated in .

the BWROG analysis of ECCS actuation instrumentation, The RCIC fault'- r

tree models and input data were developed and documented in Reference 6-

O for the following BWR product lines: ;

$

a) BWR 6 Solid State - Appendix A, page A-23, and Appendix E, page

E-3 [

.0.
b)-BWR 3/4 - Appendix B, page B 53, and Appendix.E,--page E-30

.

c)-BWR 5/6 Relay - Appendix C, page.C-23 and Appendix E, page E-53

:O ,

In Reference-3 (page-21, last paragraph),, the loss of the water !

. injection function was analyzed as a function of the STIs and A0Ts for--

.

-. o -- .7

,
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the ECCS (including RCIC) actuation instrumentation. The RCIC'

actuation instrumentation STI was changed from 1 to 3 months and the
A01 was changed from 1 to 24 hours for repair and from 2 to 6 hours for
test. The analysis results are summarized in Reference 3 for the

' following product lines:

a) BWR 6 Solid State - generic model, page 3 10

3 b) BWR 3/4 Relay - generic model, page 3-12 and plant specific
envelope cases, pages 5-10 and 5-11

c) BWR 5/6 Relay - generic model, page 3-11 and plant specific
3 envelope cases, pages 5-12, 5-13, and 5-14

Markups of the proposed modifications as they should appear in the
Standard Technical Specifications for the RCIC actuation

3 instrumentation (Section 3.3.5) were not provided in Appendix A of
Reference 3. The markups for RCIC actuation instrumentation were

provided to the BWR Owners for their use in their plant specific
submittals. A copy of these markups was also provided to the NRC in

D Reference 7.

A concern has been raised recently by the NRC that changes to the RCIC
actuation instrumentation STI and A01 may not be applicable since the

J RCIC is not a safety system and therefore may not have the same design
requirements and controls as ECCS subsystems referenced in the design
basis of the plant, for example, the RCIC for some plants may not have
the same seismic requirements as ECCS subsystems. For all plants, the

3 RCIC is recognized as a system important to safety and appropriate STis
and A0Ts have been included in the instrumentation and plant systems
sections of current technical specifications. The RCIC actuation
instrumentation uses the same type of components and level of

8 redundancy as ECCS subsystems. The results of the analysis in
Referenco 3 and 6 are valid for RCIC. In some cases the RCIC actuation
instrumentation shares the same instrumentation with subsystem (s) in

0 -8
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) the ECCS. The improved STis and A0Ts established for the ECCS
actuation instrumentation apply directly to the RCIC actuation
instrumentation.

) An analysis was conducted to demonstrate the specific effect of
individual changes to the RCIC actuation instrumentation STis on
overall water injection function unavailability. The analysis was
performed using the models and input data developed and documented in

) References 3 and 6. The BWR 3/4 calculations are from the Reference 6 ,

model modified to reflect the Hatch-2 plant design. The BWR 5/6 model
is the Case 5A configuration from Reference 3 (see page 5-6 for
description). Calculation of the water injection function j

unavailability for a loss of off-site power event was performed for an
ECCS/RCIC STI of 1 month (base case) and 3 months (approved STI). In
order to determine the specific effect of the STI change on the RCIC i
actuation instrumentation, the RCIC actuation instrumentation STI was
not changed (STI - 1 month) while the STI'for other ECCS actuation
instrumentation was changed to 3 months. The calculation details are
provided in Reference 8. The following is a summary of the results:

Water Injection Function Unavailability

(Per Demand)

ECCS/RCIC Actuation BWR 3/4 BWR 5/6
Instrumentation STI (Hatch 2) (CaseSA)

_

1 Month 1.155E-04 2.536E 04

3 Honths 1.348E 04 2.634E-04

1 Month (RCIC) 1.339E-04 2.628E-04

3 Month-(OtherECCS)

It can be seen that there is a very small change in water injection
function (Wif) unavailability (less than 1 %) when the RCIC actuation

.g.

w - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. __ _-__ __ ___ _ _ __ ___ . _ _ _ - _ _ _ _ _ _ _ _ _ - _ - _ = _ - _ _ _ _ -
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~O instrumentation STI is held constant at 1 month while-the STI for the
remaining ECCS actuation instrumentation is changed to 3 months. A !

similar negligible change in Wif unavailability can be expected when - i

the RCIC actuation instrumentation A0Ts (1 hour repair and 2 hours
O test) are held constant based on the STI calculation results and the

sensitivity analyses conducted in Reference 3. The Reference 3 ;

analysis results indicated that the effect of A0T changes is
significantly less than STI changes, it can therefore be concluded

*

O that the STI and A0T changes to the RCIC actuation instrumentation are
justified based on the small effect on the WIF unavailability and
consistency with compar oie changes to the actuation instrumentation
for the other ECCS subsystems. The RCIC changes were .nc'uded in_the-

!O Reference 3 analyses and these additional analyses support the changes.
:

3.5 BWR 4 STS, Section 3.4.2.1, Safety / Relief Valves and Section 3.4.2.2,
Safety / Relief Valves Low Low Set (LLS) Function

~O

Tailoine Pressure Switch

Chanaes |

;O a) 4.4.2.1.2 - change channel functional test frequency from' 31 days to
92 days..

b) 4.4.2.1.2 add Note ** - allowed out-of-service time for surveillance
O- tests is 6 hours.

Hioh Reactor Steam Dome Pressure and LLS Pressure Setooints

|O '. Chanan
a)- 4.4.2.2.1 '- change channel functional' test frequency from 31 days to
92 days.

O b) 4.4.2.2.1, add Note ** - allowed out of-service time for
surveillance tests is 6 hours.

O_ -10
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) [Lujft[or Changg

There is no automatic actuation channel instrumentation associated with
the relief function.

>

The function of the LLS logic is to reduce the number of load cycles on
the containment and safety / relief valve (5/RV) discharge lines and
reduce the number of S/RV actuations during the plant lifetime.

> complete failure of the LLS logic would most likely not affect the
immediate sa!- W. 6 ,. 4s of a plant. Therefore, the consequences

of a LLS log'. Ai a, 3m ss important in relation to the

consequences 04 n< aQcetion or isolation function failure.
>

1he LLS logic for Hatch 2 consists of two divisions, with two channels
per division. One channel in each division controls one of the four
LLS valves, lhe LLS function can be achieved if one of the four LLS

> valves successfully actuates. Each logic channel consists of an arming
circuit and a circuit initiated oy high reactor steam dome pressure.
The arming circuit is initiated by one of two pressure actuated
switches located on the tail pipe of each of the eleven (11) S/RV

l (Hatch-2 design). For each S/RV, one pressure switch sends a signal to
a Division 1 LLS valve, while the other switch provides a signal to a
Division 2 LLS valve. For each division, one LLS valve roccives five
pressure switch inputs and another LLS valve receives six pressure

i switch inputs. A trip of any one of the pressure switch inputs with a
high reactor steam dome pressure signal will initiate closure of a
relay which arms the logic of a LLS valve. Once the LLS channel logic
is armed, the associated LLS valve opening and closing will be

I controlled by 2 out of 2 high reactor steam dome pressure signals.
Several individual component failures would have to occur to completely
disable the LLS function.

Although the LLS logic has an important safety function, its function
is not as critical to the overall plant safety risks as the water
injection or isolation functions. Therefore, changes to the STIs and
A0Ts for LLS logic will have less significant effect on the overall

1 -11-
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k plant safety risks than ECCS and isolation actuation STI and A01
changes.

The rationale for making the above changes is bounded by the analyses
I of STI and A01 changes performed for the ECCS and isolation actuation

instrumentation. These existing analyses of STI and A01 changes can be

applied to the LLS logic based on the use of the same or similar type
of components (i.e., relays, transmitters, trip units, etc.) and

> redundancy in the LLS logic design. The number of failures required to
disable the LLS function and type of instrumentation failures are
comparable to the logic analyzed for the ECCS and isolation actuation
functions. Therefore, based on this similarity and less severe

> consequences from loss of the LLS function, the basis for the changes
to the LLS logic STis and A0Ts can be considered bounded by the change
basis established for the ECCS and isolation actuation instrumentation
STis and A0Ts.

>

3.6 BWR 6 STS, Section 3.4.2.1, Safety / Relief Valves and Section 3.4.2.2,
Safety / Relief Valves low-low Set function

> EEElar Pressure Relief & LLS Instrumentatio.3

Channes

> a) 4.4.2.1.1, 4.4.2.1.2, and 4.4.2.2.1 - change channel functional test
frequency from 31 days to 92 days,

b) 4.4.2.1.2, and 4.4.2.2.1 - change trip unit calibration frequency
> from 31 days to 92 days.

c) 4.4.2.1.1, 4.4.2.1.2, and 4.4.2.2.1 - add note that allowed
out-of-service time for surveillance tests is 6 hours.

>

t 12-
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Basis for Chance

LLS Instrumentation
> 1he LLS logic for Grand Gulf I consists of a seal in and LLS circuit

which controls 6 LLS S/RVs. The seal in circuit consists of 12
individual high reactor steam dome pressure sensors in two redundant
trip divisions (6 sensors per division). The trip logic for each

> division is 1 out of 3 twice. This seal-in circuit controls three
individual LLS circuit groups. The logic for two of the LLS circuits
is actuated (opens on one setpoint, closes on another lower setpoint)
by 1 out of 2 reactor steam dome pressure sensors. Each of those two

> logic circuits controls an individual LLS S/RV. The third logic
circuit controls a group of four LLS valves and actuates on either of 2
out of 2 reactor steam dome pressure sensors. The LLS function can
normally be performed by one of the three LLS logic / valve groups,

p

The basis for the above STI and A0T changes is similar to the change
basis given for the BWR 4 LLS logic STI and A0T changes. Existing
analyses of ECCS and isolation actuation instrumentation STI and A0T

> changes can be applied to the Lt.S and relief logic based on the use of
the same or similar type of components (i.e., relays, transmitters,
trip units, etc.), designed redundancy, and safety significance of the
LL., logic,

>

The extensive redundancy 19 the seal-in and LLS circuit logic is
comparable with the logic redundancy in the ECCS and isolation
actuation instrumentation. Based on this redundancy, similarity of

> components, and safety function significance of the LLS logic, it can
be concluded that the effect of changes in the LLS logic STis and A0Ts
is bounded by the change basis established for similar STI and A0T
changes in the ECCS and isolation actuation instrumentation.

P 13
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Relief Initrumentation
'The relief function is performed by three sets of logic. Each logic

set is actuated by 1 out of 2 twice reactor steam dome pressure :

) sensors. There are a total of 20 S/RVs for the BWR 6 Grand Gulf plant.
One logic group controls the relief function for 9 valves, the second.
logic group controls 10 valves, and the third logic group controls 1
valve. If a relief function logic group should fail (requires at least

'

) two channel failures), overpressure protection can be provided by the
remaining relief logic group in combination with actuations in the
safety mode. Safety mode actuation of a S/RV is diverse from the
relief mode actuation. Thirteen of the 20 S/RVs are required to open

) in the relief or safety mode to prevent reactor overpressure.

.,

in addition, S/RV discharge is monitored in the control room by the
"S/RV/ ADS Valve Open/ Discharge Line Pressure liigh" annunciator. This

) annunciator is actuated if any one of the 20 tailpipe pressure trip'.
values is reached (1 tailpipe pressure switch located on each of the 20

,

S/RVs). The tailpipe pressure switches perform only a monitoring
function.

)

Based on the level of redundancy, the S/RV actuation function
unavailability is a small contributor to the overall-S/RV function
unavailability. Changes to the relief actuation logic STI and A0T will -

) therefore have an insignificant effect on the probability of failure to |
Iprevent reactor overpressurization. These STI and A0T changes will-

also be consistent with STI and A0T changes to similar instrumentation
in the ECCS and isolation actuation systems. -

Y
,

.

I -14-,
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,

3.7 BWR 6 Grand Gulf 1 Technical Specification, Section 3/4.3.8 Plant
Systems Actuation Instrumentation

RHR Containment Soray System Instrumentation |
Hiah Drywell Pressure. Hiah Containment Pressure. Reactor Water level

1. and Timers

:

Channes

a) Table 4.3.8.1-1(1)'- change channel functional test- frequency from.
H (Monthly) to Q (Quarterly). ,

! b) Table 4.3.8.1-1, Note a - change trip unit calibration frequency
from 31 days to 92 days.

-
'

c) Table 3.3.8-1 - change allowed-out-of-service times for repair from
I hour to 24 hours if taking out the channel does not cause loss of the"

trip function. No change to allowed out of-service time for. repair if
taking out the channel causes loss of the ' rip function.

d) 'iable 3.3.8-1, Note a - change allowed out-of-service time- for- 1

surveillance tests from 2 hours to 6 hours.

Basis for Chance

The RHR containment spray system instrumentation contains common-

instrumentation to the ECCS actuation; instrumentation. In addition,-

.the actuation function ~ performed (i.e.,-close and'open-selected valves)
L is similar to the function performed by the isolation actuation

instrumentation.- The dominar~ contributor to the unavailability for
this type of function is'the valve unavailability. Therefore, the

~

Reference 4 (pages 11 through'13) analysis of common ECCS and-

isolation actuation instrumentation and the Reference 5 (pages. 5-7
'

through 5-11) analysis' of isolation actuation instrumentation supports - 1

-15-
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|

similar STI and A0T changes to the RHR containment spray system

instrumentation.

I Feedwater System / Main Turbine Trio System

) Reactor Vessel Water level - Hiah. Level 8

Channes

a) Table 4.3.8.1-1 (2) - change channel functional test frequency from
) M (Monthly) to Q (Quarterly).

b) Table 3.3.8-1, Note a - change allowed out-of-service time for
surveillance tests from 2 hours to 6 tours.

)

Basis for Chanae
,

BWR 6 plants have a direct scram on reactor vessel water level 8- trip -

) instrumentation (included in the reactor protection system

instrumentation). The bases for changes to the STis and A0Ts for the
feedwater system / main turbine trip system are bounded by the changes to
the RPS level 8 trip instrumentation provided in Reference 1,

)
Suppression Pool Makeun System Instrumentation.

Low Suppression Pool Water level. Timer. Hioh Drywell Pressure (ECCS &

RPS) Reactor Water Level flevel 1 and 21 and Suppression Pool Makeuo-

Manual Initiation

Chances

a) Table 4.3.8.1-1 (3)-- change channel functional test frequency from-
M (Monthly) to Q (Quarterly).-

b) Table 4.3.8.1-1, Note a - change trip unit calibration irequency
from 31 days to 92 days,

c) Table 3.3.8-1 - change allowed out-of-service times for repair from
I hour to 24 hours if taking out the channel does not cause loss of the

-16-
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D trip function. No change to allowed out-of-service time for repair if
taking out the channel causes loss of the trip function,

d) Table 3.3.8-1, Note a - change allowed out-of-service time for
J surveillance tests from 2 hours to 6 hours.

Dasis for Chance
,

The same basis for change given for the RHR containment spray system
instrumentation applies for the suppression pool makeup system
instrumentation. The suppression pool makeup system instrumentation

1 contains common instrumentation to the ECCS actuation instrumentation.
In addition, the actuation function performed (i.e., open selected
valves) is similar to the function performed by the isolation actuation
instrumentation. The dominant contributor to the unavailability for

1) this type of function is the valve unavailability. Therefore, the

Reference 4 (pages 11 through 13) analysis of common ECCS and isolation
actuation instrumentation and the Reference 5 (pages 5-7 through 5-11)
analysis of isolation actuation instrum.ntation can be used to support

D similar STI and A0T changes to the suppression pool makeup system

instrumentation.

3.8 BWR 4 Hatch 2 Technical Specification, Section 3.3.6.7, Main Control
J Room Environmental Control System (MCRECS) Actuation Instrumentation

Reactor Water level 1 Hich Drvwell Pressure, Hiob Control Room

Radiation. Refuelina Floor Area Radiation, and Main Steam Line Hiah

n g

Chances

a) Table 4.3.6.7-1 - change channel functional test frequency from M
S (Monthly) to Q (Quarterly).

-17-
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3 b) Table 3.3.6.7-1,-Note b - change allowed out-of service time for
repair from 2 hours to 24 hours.

c) Table 3.3.6.7-1, Note a - change allowed out-of service time for
9 surveillance tests from 2 hours to 6 hours.

Basis for Chanae

O The basis for changes to the STI and A0T for the reactor water level 1,
high drywell pressure, and main steam line high flow trip functions was
considered in the analysis of the isolation actuation instrumentation
(Reference 5, page 5-6). This evaluation included the initiation of

O the main control room environmental control system as part of the
analysis of the primary containment isolation function. The basis for
change in the STI and A0T for the high control room and refueling floor
area radiation functions are similar to the basis for STI and A0T

9 changes established for the reactor building exhaust high radiation
function in the Reference 5 (page 5-6) topical report.

3.9 BWR 6 Improved Technical Specification (ITS), Control Room Fresh Air

9 Instrumentation

Reactor Water level 2. Hiah Drywell pressure. & (gntrol Room
Ventilation Radiation Monitors

O
Chances

a) Change channel functional test frequency from 31 days to 92 days.

Q
b) Change trip unit calibration frequency from 31 days to 92 days.

c) Change allowed out-of-service time for surveillance tests from 2

O hours to 6 hours.

h -18-
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D Eails for Channe

The basis for changes to the STI and A0T for the reactor water level 2
and high drywell pressure trip functions were considered in the

D analysis of the isolation actuation instrumentation (Reference 5, page

5-11). This evaluation included the isolation of the main' control room
and initiation of the control room fresh air system as part of the
analysis of the secondary containment isolation function.

D
-

The logic for the isolation of the main control room and initiation of
the control room fresh air system by the control room ventilation
radiation monitors is the same type of logic analyzed for high

D radiation in the fuel handling area ventilation exhaust and pool sweep
exhaust (Reference 5, page 5-11). Therefore, the same STI and A0T

change basis given in Reference 5 can be applied to the control room
ventilation radiation monitors STI and A0T changes.

p

3.10 BWR 4 & BWR 6 STS. Section 3/4.3.6. (gnirol Rod Blo1k In.11rumentation

Channes

>
~

a) Table 3.3.6 1, 5. Scram Discharge Volume and 6. Reactor Coolant
System Recirculation Flow - change allowed out of-service time for
repair from I hour to 12 hours.

>

b) 4.3.6, add Note * - allowed out-of-service time for surveillance
tests is 6 hours.

>

Basis for Chance

Reference 2 provided the bases for changing the survaillance test
> interval for the control rod block instrumentation from 1 month to 3

months. Although the above changes to repair and test A0T were not
explicitly identified in the Reference 2 report, the same bases used

> -19- !
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[
:

) for changing the STI applies to the A0T changes. The reason for this i

is because the effect of A0T changes is significantly less than the
effect from STI change and is therefore supported by the Reference 2'

bases.
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INSTRUMENTATION

3/a.3.9 PLANT SYSTEMS ACTUATION INSTRUMENTATION

) LIMITING CONDITION FOR OPERATION

3.3.9 The plant systems actuation instrumentation channels shown in Table
3.3.9-1 shall be OPERABLE with their trip setpoints set consistent with the

) values shown in the Trip Setpoint column of Table 3.3.9-2.

APPLICABILITY: As shown in Table 3.3.9-1.

ACTION:

\ With a plant system actuation instrumentation channel trip setpointa.

less conservative than the value shown in the Allowable Values
column of Table 3.3.9-2, declare the channel inoperable and Hher.
place ttletoparabl. ci,.nuwi in i.he tr4ppc14=M4 H" n.-

channsi 1. Testuree ttr0PEitABLE =+ "1 i utt tHp sa+nnint adjnt+d
consistant-with-the-T+( mt M1''e , en-dester; th. . - esisted_

> . system h0petek42. 1%& C6 /CJ7WHf=4 5t./l.b. 1 1*f-
b. For the suppression pool (and drywell) spray system:

1. With the number of OPERABLE cha'nnels less than required by the '

Minimum OPERABLE Channels per Trip System requirement for one
'

) trip system, place at least one inoperable channel in the
tripped condition within one hour or declare the associated
system inoperable.

2. With the number of OPERABLE channels less than required by the
Minimum OPERABLE Channels per Trip System requirement for both

) trip systems, declare the associated system inoperable,

c. For the feedwater system /sain turbine trip system:

1. With the number of OPERABLE channels one less than required by
I the Minimum OPERABLE Channels requirement, restore the inoperable
i channel to OPERABLE status within 7 days or be in at least

STARTUP within the next 6 hours.

2. With the number of OPERABLE charinels two less than required by
the Minteum OPERABLE Channels requirement, restore at least
one of the inoperable channels to OPERABLE status within

) 72 hours or be in at least STARTUP within the next 6 hours.

f c'>c 4 4 <W & tti
*

~ra su *

' PK parssD~~

"
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INSTRUMENTATION

.

O SURVEfLLANCE REOUIREMENTS
'

4.3.9.1 Each plan 's em actuation instrumentation channel shall be
demonstrated OPERA L the performance of the CHANNEL CHECK, CHANNEL
FUNCTIONAL TEST and NNEL CALIBRATION operations for the OPERATIONALO CON 0!TIONS and at the frequencies shown in Table 4.3.9.1 1.

,

4.3.9.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of
all channels shall be performed at least once per 18 months.

O ^ '~
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INSTRUMENTATION

)
END-OF CYCLE RECIRCULATION PUMP TRIP SYSTEM INSTRUMENTATION

LIMITINGCONDITIONFORODERhTION

!

)
3.3.4.2 The end of cycle recirculation pump trip (E0C RPT) system '

instrumentation channels shown in Table 3.3.4.2 1 shall be OPERABLE with
their trip setpoints set consistent with the values shown in the Trip $etpoint '

cohen of Table 3.3.4.2-2 and with the END 0F-CYCLE RECIRCULATION PUMP TRIP
$Yd iM RESPONSE TIME as shown in Table 3.3.4.2-3.

)
APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or
equal to (30)% of RATED THERMAL POWER.

ACTION:

)- a. With an end of-cycle recirculation pump trip system instrumentation
channel trip setpoint less conservative than the value shown in the
Allowable Values column of Table 3.3.4.2-2, declare the channel
inoperable untti the channel is restored to OPERABLE status with the
channel setpoint adjusted consistent with the Trip 5etpoint value. *

) b. With the number of OPERABLE channels one less than required by the -
Minimum OPERA 8LE Channels per Trip Systes requirement for one or both -
trip syLLees_. 91 ce the inoperable channel (s) in the tripped condition

{ s
c. With the number of OPERA 8LE channels two or more less than required

) by the Minimus OPERA 8LE Channels per Trip Systes requirement for one
trip systen and:

1. If the inoperable channels consist of one turbine control valve
channel and one turbine stop valve chann oth inoperable
channelsinthetrippedconditionw(th . ;

2. If the Inoperable channels include two urbine con I valve
channels-or two turbine stop valve cha e e the trip
system inoperable,

d. With one trip system inoperable, restore the inoperable trip system
to 0PERA8LE status within 72 hours or (take the ACTION required by1

Specification 3.2.3) (reduce-THERMAL POWER to less than (30)% of
RATED THERMAL POWER within the next 6 hours),

With both trip systems inoperable, restore at least one trip systeme.
to OPERABLE status within one hour or (take-the ACTION required by
Specification 3.2.3) (re@ce THERMAL POWER to less than (30)% of
RATED THERMAL POWER within the next 6 hours)..

wq.

GE-STS (BWR/4) 3/4 3-40
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|
!NSTRUMENTATION j

i'

) $URVEILLANCE REOUIREMENTS |
|

4.3.4.2.1 Each end-of-cycle recirculation pump trip system instrumentation f
channel shall be demonstrated OPERABLE by the performance of the CHANNEL

) FUNCTIONAL TEST and CHANNEL CALIBRATION operations at the frequencies shown in
,

Table 4.3.4.2.1*).
i

4.3.4.2.2. LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of
all channels shall be performed at least once per 18 months.

. 4.3.4.2.3 The END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM RESPONSE TIME of ;
each trip function shown in Table 3.3.4.2-3 shall be demonstrated to be within 1i'3 limit at least once per 18 months. Each test shall include at least the
logic of one type of channel input, turbine control valve fast closure or
turbine stop valve closure, such that both types of channel inputs are tested
at leest once per 36 months. ;-(4he t.ime allotted-for-beesker-ers.suppresh,

) ( ),as, shall-be ver Fied by-test at 1*==+ ance-per-C0 cr "= L

A a / A n & Y b a $ /.th-
'w> =.

am44r~ a m - e u x / u e a w m g . ,,, . y ,,,
b''A t>6 g{c. /.. - .

-- = _.

&. 3,, ,

Au *& A ~.g - gcs=) dALQ 7 Q e e ao/mt A p;. g _a/.
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)-

.

h

e

.
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TABLE 3.3.4.2-1
}[
.-4

END-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM INSTRtIMENTATION"'

O
si

HINIHilM3
OPERABLECilANNEgg)
PTR TRIP SYSTEMTRIP FUNCTION

2(b)1. Turbine Stop Valve - Closure
IDI

2. Turbire Control Valve-Fast Closure 2
,

.

R
[" I")A trip system may be placed in an inoperable status for up t hours for required surveillance provided

,

; that the other trip system is OPERABLE.
IDIThis function shall be automatically bypassed when turbine first stage pressure is less than or equal**

, to ( ) psig, equivalent to THERMAL POWER less than (30)% of RATED TiiERMAL POWER.

.

e

:$;
'

1-

l

|
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TABLE 3.3.4.2-2

E END-OF-CYCLE RECIRCULATION PtMP TRIP SETPOINTS
J.
C

Att0WABLEn

E TRIP SETP0lHT VALUEq TRIP FUNCTION
.

1. Turbine Stop Valve-Closure $ (5)% closed 5 (7)% closed

2. Turbiree Control Valve-Fast Closure 1 (500) psig 3 (414) psig

.

.
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<
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TABLE 4.3.4.2.1-1

' ,1- De-OF-CYCLE RECIRCULATION PUMP TRIP SYSTEM SURVEILLANCE' REQUIREMENTS
y
*

CilANNEL-9 fUNCT10NAL CI(ANNEL1 TRIP FUNCTION TEST CALIBRATIONg n- , ,
1. Turbine Stop Valve-Closure H. - Q } R

- 2. Turbine Control Valve-Fast Closure MYq (n')

% /

"Includig trip system logic. testing,
. R..

g
.

I'

|

a

6

. !-

y
.>.

_ 's "\ ?
' ' ~ m v s , e
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3/4.3.4 RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION

ATVS RECIRCULATION PUMP TRIP SYSTEM INSTRUMENTATION
1

l.!MITING CONDITION FOR OPERATION

3.3.4.1
The anticipated transient without scram recirculation pump trip

(ATVS-RPT) system instrumentation channels shown in Table 3.3.4.1-1 shall be
-

OPERABLE with tneir trip setpoints set consistent with values shown in the
Trip Setpoint column of Table 3.3._4,.1,2.

APPLICABILITY: OPERATIONAL CONDITION 1.

ACTION:
)

With an ATWS-RPT system instrueentation channel trip setpoint lessa.

conservative than the value shown in the Allowaole Values coluen of
Table 3.3.4.1-2, declare the channel inoperable until the channel
is restored to OPERABLE status with the channel setpoint adjusted
consistent with the Trip setpoint value.

)
b.

With the number of OPERABLE channels one lgss than required by the
Minimum OPERABLE Channels per Trip System requirement for one or both
Trip System (s), restore the inoperable channel (s) to OPERABLE status
within 34 days or be in at least STARTUP within the next 6 hours.

-

) c. With the number of OPERABLE channels two or more less than required
by the Minimum OPERABLE channels per Trip System requirement for one
trip system and:

1. If the inoperable channels consist of one reactor vessel water
) level channel and one reactor vessel pressure channel, pJaca-

inoperable channels in the tripped condition * wi w%4-.W r declara the trip systam inoperahla. 2ncWs
2. If the inoperable channels include two reactor vessel water

leve' channels or two reactor vessel pressure channels, declare
)_ the trip system innparable.

With one trip system inoperable, restore the inoperable trip systemd.

to OPERABLE status within 72 hours or be in at least STARTUP withinthe next 6 hours.

With both trip systams inoperable, restore at least one trip system) e.

to OPERABLE status within one hour or be in at least STARTUP within -the next 6 hours.

.

*The inoperable channels need not be placed in the tripped condition where this
) would cause the Trip Function to occur.

.

GRAND GULF-UNIT 1 3/4 3-37 Amendment No. 41.
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i

iNSTRUMENTA710N

SURVIIL UNCE REQUIREMENTS

>

4.3.4.1.1 Each ATVS recirculation pump trip system instrume'ntation channel
shall be deoenstrated CPERAILE by the perf rsance of the CHANNEL CHECK, CHANNEL
FUNCTIONAL TEST, and CHAMMEL CAlllRATICH operations at the frequencies shown in
Table 4.3.4.1 1.

>
4.3.4.1.2 1.0GIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of
all channels shall be performed at least once per 18 months.

>

b
.

4

>

>

>

>

.

GRAND GULF-UNIT 1 3/4 3-37a kuindment No. 41
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INSTRUMENTATION

.

TABLE 3.3.4.1-1

g A_TV$ RECIRCULATION PUMP TRIP $YSTEM INSTRUMENTAff0N

..

MINIMUH OPERABLE CHAN>I(lr $ PERTRIP FUNCTION
_ TRJP SYSTEM' .

e 1. Reacter Yessel Water Level -
Low Lew, Level 2 2

2. Reacter Vessel Pressure - High 2

0

-
.

b
D (a) One cnannel may be placed in an ineperable status for up h urs for

'

required surveillance provided the other channel is CPERAB

.

P
~

i

.

?

.

D

.
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TABLE 3;3.4.1 2:

ATW$ R!?!RCULAi!0N PUNP TRIP $YSTEM INSTRUMENTATION SETPOINTSg.

TRIP-- 'ALLOWAILE
-

. TRIP FUNCTION SETPOINT VALUE-

0: 1. Reactor vessel Water Level - > 41.6 inches * > -43.8 inches
Low Low, Level 2 j~-

2. React:r Vessel Pressure' High 1 1095 psig 1 1102 psig

O.-
~

"5ee Bases Figure 83/4 3 1.
..

O--

.

4

*

4

i

0-

j.

mg
''

.

.

.

g-

; g _.

.

D.

- Amance.ent No. b-
~
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INSTRUMENTATICH
, - .

T AS t.E- 4._3. 4.1=1 :

67
-

ATws atttRCULATION- PtMP TRIP ACTttATION ';N$TRUMENT ATION
5VRVE;;LLANGI REQuiREMENTJ

CHANNEL CMANNEL-FUNCT!CNAL- . CHANNEL

TRIP FUNCTION. CHECK- T($T C At,18 RATION-
0:

it h Q 'R'1. Reactor Vessel Water level - 5
--

(cw (cw, level 2
'

#-,2 Q -: R"2. Reactor Yessel Pressure High 5 --

o -

97-
"Caliorate trip unit at least once p Kdays. -

.

O

:O

O .

;

O
.

5

10 -..

k'IT'
'

O:
GRAND. GULF-UNIT 1 3/4 3 40-
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DRAFT
GENE 770 06 2

GE PROPRIETARY INFORMATION
CLASS III

D

_1 N STeUMtNTATION .

3 3/4.3.5 RE ACTot tett 150LLT10N COOLING SYsitM aCTUAT10N INS RUMENTATION
.

LIMITINO CON 01T10N FOR OPitATION

3.3.5 The reactor core isoistion cooling (RCIC) systen actuation
g instraentation channels shown in Table 3.3.51 shall be OPERA 1LE with their

_

trip setpoints set consistent with the values shown in the Trip Satpoint
colon of Table 3.3.5 2.
APPLICABIL1TY: OPERATIONAL COMDITIONS 1, 2 and 3 with reactor steam

dose pressurt greater than (100) psig.
.

ACTION:
,

With a RCIC systee actuation instrumentation channel trip setpointa.
less conservativa than the value shown in the Allowable Values

.

column of Table 3.3.5-2. declare the channel (neparable until the
channel is restored to CPERABLE status with its trip setpoint

-

*

adjusted consistent with the Trip setpoint value.
3

With one or more RCIC system actuation instementation channelab.
inoperabia, take the ACTION required by Tabis 3.3.51.

SURytillaNCE REQUIREMENT 5

2
.

Each RCIC system actuation instrumentation channel shall be4. 3. 5.1
demonstrated CPERABLE by the performance of the CHANNEL CHECK, CHANNEL
FUNCTIONAL TEST and CHAMMEL CAtllRATION operations at the frequencies shown
in Table 4.3.5.1-1.

LOGIC SYSTEM FUNCTIONAL TESTS and staulated automatic operation ofD 4.3.5.2
a11 channels shall be performed at least once per 18 eenths.

D .

.

D. 4

I

Y
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TA8tE 3.3.5-1es

3 IltAtlet cost !$0tATicit C00tist 5YSTEM ACTUATitpt INSTWUMCirTATIOut-

[ MimtMUN

OPERAettOwestt{*)
=

k PER 1 RIP SY51tM
ACTIOft

j*
F1INCTIONAL UltiTS 50"

2

neoctor vessel teater Level - (Los tow. Level 2) E
III $1a.

2
Reacter vessel Water levei - filgh, tew1 (8) $

(2)I*I 52b.
EECandensate Steroge Tenit tester Level - Lew

(2)I*I 52 POEc.

d. seopressfee Posi lister Level - Nick (11/(systee)I#I (53) v>-< ~ >
"P, E 4,

>

?-
Manuel Initiation f

,,

h ~EEe. ~
> -4

for regelred serveillence withewt O4,

A channel moy be placed in en (mopereble states for up th E feest one other UPERAstE channel fa the g
_g2 '

piecfng iAe trip system in the trIppeJ conditIen prowfw (a) ."
same trip system is senttertag that parameter.m 9,

One trip system with tue-set-of-two is)f c.
^

(b) One trip system with ame-out-of-tme logic.(c) Orr! trip system with one thennel.
i(d)

O

O

-

n
- . . - . . , . _ _ _ _

__

_
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GE PROPRIETARY INFORMATION
CLASS 111

i

T ABtt 3.3,5-1 (Continued)
*

> R( ACT0t COR[ 150LAT10N C00t1N*, $Y$T[M

ACTUAY10N IN$TRLM(WTATION

With the number of CPERABLE channels less than required by the
ACTION 50 - Minteus OPERA 8LE Channels per Trip system requirement

V For one trip system, place the inoperable che I)-4 Q I

-

a. that trip system in the tripped condition wit n = n .r
-

er seclare the RCIC system inoperable. .py h,gr.h

for both trip systems, declare the RCIC systes inoperable.b,

- With the number of OP!RMLE channels less than reevired by the.
' ACTION $1 -

minimum CPERABLE channel
1. tit-$y8%earregoi- nt, declare

the RCIC system inopers a.4,%in 24 hov7,

With the neber of CPERA8LE channels less than required by the
ACTION 52 - Minisue OPERABLE Channels per Trip Systes requirement, piace

, ,

at less 1H+-47mparable channel in the tripped condition
.~.. er4eclars the RCIC systes inoperable.

I with
7 V have.S 1

With th -Mr :1~6PERABLE channels one less than required byACTION 53 - the Minimum OPERABLt Channels per Trip systee requirement,
inoperable channel to CPERABLE status erithin

r declare the RCIC system inoperable.(O ':M
$/V $1odK5>

I

>

.

.

nC*
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REACTOR' COOLANT: SYSTEM

#St 3/4.4.2--SAFETY / RELIEF VALVES

SAFETY / RELIEF VALVES'

LIMITING CONDITION FOR OPERATION
9

3.4.2.1 (At least (two) reactor coolant system code safety valves and) the
safety valve function of-at least (11) (of the following) reactor coolant,

system safety / relief valves shall be OPERABLE with the specified code safety: 'j
j valve function lift settings:"

(2) safety valves 9 (1146) psig 11%
(3) safety-relief valves 9 (1175) psig-11%
(3) safety-reifef valves t (1185) psig 11% ,

(3) safety-relief velves 9 (1195) psig
infety-relief valves 9 -(1205) psig 11%

>

(2) 11%3
;- APPUCABILITY: OPERATIONAL CONDITIONS.1, 2 and 3.

ACTION:
,

a. With (one~or more of the above required reactor coolant system co'de safety3 valves-or with) the safety valve function of one or more of the'above
required safety / relief valves inoperable, be in at--least:H0T SHUTDOWN
within 12 hours.and in COLD SHUTDOWN within the next 24 hours.

b, With one or more (code safety-valves or) safety / relief valves stuck open.
provided that suppression pool' average water temperature is less than (95)'F,

'

3- close the stuck open (code safety' valves and/or). safety relief valve (s);
if unable to close the stuct open valve (s) within 2 minutes or 1f sup--
pression pool average water temperature is:-(95)*F or greater, place the-

reactor mode switch in the Shutdown = position.-

c. With one or more safety / relief valve-(tail pipe-pressure switches)-
3: (acoustic monitors)-inoperable, restore the inoperable (switch (es))
t- (monitor (s)) to OPERABLE status within 7_ days or be'in at-least HOT
| SHUTDOWN within the next 12 hours and in COLD SHUTDOWN.within the-

following 24 hours,
n

!J

Y
, ,

. . . .
-

'

"The lift setting pressure shall_ correspond to_ ambient-conditions of the~ valves
at nominal operating temperatures and pressures.

.

:

L .GE-STS (BWR/4) 3/4 4-5'; g_. 3---.
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTSs

O

(4.4.2.1.1 (The code safety valve function of each of the above required safety /
relief valves shall be demonstrated OPERABLE by verifying that the bellows on
the safety / relief valves have integrity, by instrumentation indication, at least
once per 24 hours.)

O
4.4.2.kl2'The(tailpipepressureswitch)(acousticmonitor)foreachsafety/
relief valve shall be demonstrated OPERABLE with the setpoint verified to be
((20) 2 (5) psig) by performance of a:

CHANNEL (FUNCTIONAL TEST) (CHECK) at least once per days, and aa.

O b. CHANNEL CAL:3 RATION at least once per 18 months (*).

O

("The provisions of Specification 4.0.4 are not applicable provided the '

Surveillance is performed within 12 hours after reactor steam pressure is
g adequa Q perform the test.)

4< * kc.beno %
% v ,ws. 0 4:c

QMY'9hg<*%%%gc]et sw6uw ad
'

9 Ctsd H. n
0 ^~^v-

'O
4.4.2.22, At least 1/i of the safety reitet valves shall be removed, set pressure
tested and reinstalled or replaced with spares that have been previously set
pressure tested and stored in accordance with manufacturer's recommendations

least once per 18 months, and they shall be rotated such that all 14 safety
at

relief valves are removed, set pressure tested and reinstalled or replaced with
O spares that have been previously set pressure tested and stored in accordance

with .anufacturer's recommendations tested at least once per 40 months.

O

.

GE-STS (BWR/4) 3/44-g
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REACTOR COOLANT SYSTEM

SAFETY / RELIEF VALVES LOW-LOW SET FUNCTION,.

LIMITING CONDITION FOR OPERATION

3.4.2.2 The relief valve function and the low-low set function of the following
reactor coolant system safety / relief valves shall be OPERABLE with the following

D settings:

Low-Low Set Function Relief Function
Setpoint" (psio) t 1% Setooint" (;;sio) i 1%

V_alve No. Open Close Open Close

B (1033) (926)
(1073) (936) -

(1113) (946)
(1113) (946) _

(1113) (946)

y APPLICABILITY: OPERATIONAL CONDITIONS 1, 2 and 3.

ACTION:
,

a. With the relief valve function and/or the low-low set function of one of -

the above required reactor coolant systes safety / relief valves inoperable,
g restore the inoperable relief valve function and low-low set function

to OPERABLE status within 14 days or be in et least HOT SHtJTDOWN within
the next 12 hours and in COLD SHUTDOWN within the following 24 hours.

b. With the relief valve function and/or the low-low set function of more
than one of the above required reactor coolant system safety / relief valves

, inoperable, be in at least HOT SHUTDOWN within 12 hours and in COLD
SHUTDOWN within the next 24 hours. *

SURVEILLANCE REQUIREMENTS

4.4,2.2.1 The relief valve function and the low-low set function pressure
D actuation instrumentation shall be demor..trated OPERABLE by erformance of a:

.ns s
a. CHANNEL IONAL TEST, including calibration of the tr p unit, at least

onc.e pe ys.

b. CHANNEL RATION, LOGIC SYSTEM FUNCTIONAL TEST and simulated automatic
D operation of the entire systes at least once per 18 months.

p "The lift setting pressure shall correspond to ambient conditions of the
univas.-at an=4a=1 waratina temperatures and oressures.

~

+y c% msec <rw.g te 9tous w C^ + wcpb% %5 %C vf % Lt hedS
CC VCd WVCOW/ v/fb:]VT" plccm %t tf g S.3%M |
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REACTOR COOLANT SYSTEM

3/4.4.2 SAFETY VALVES

SAFETY / RELIEF VALVES,

LIMITING CONDITION FOR OPERATION

3.4.2.1 Of the following safety / relief valves, the safety valve function of
at least (6) valves and the relief valve function of at least (5) valves other
than those satisfying the safety valve function requirement shall be OPERABLE

> with the specified lift settings:

Number of Valves Function Setooint" (psio) : 1*I,
0) (Safety) (1165)
(5) (Safety) (1180)
(4) (Safety) (1190)
(1) (Relief) (1103),
(8) (Relief) (1113)
(7) (Relief) (1123)

APPLICABILITY. OPERATIONAL CONDITIONS 1, 2 and 3.

ACTION:

> a. aith the safety and/or relief valve function of one or more of the above
required safety / relief valves inoperable, be in at least HOT SHUTDOWN
within 12 hours and in COLD SHUTDOWN within the next 24 hours.

t, . With one or more safety / relief valvts stuck open, provided that
suppression pool average water temperature is less than (105)*F, close ,

the stuck open safety / relief valve (s); if unable to close the open valve (s)
) w, thin 2 minutes or if suppression pool average water temperature is (105)*F

or greater, place the reactor mode switch in the Shutdown position.
With one or more safety / relief valve (tail pipe pressure switches) (acousticc.
monitors) inoperable, restore the inoperable (switch (es)) (monitor (s)) to
OPERABLE status within 7 days or be in at least HOT SHUTDOWN within the
next 12 hours and in COLD SHUTOOWN within the following 24 hours.

> SURVEILLANCE REOUIREMENTS m
s -

4.4.2.1.1 The (tail pipe pressure switch) (acoustic monitor) for each safety /
ifted to be

reliefvalveshallbedemonstratedOPERABLEwiththesetpointg%((20) (5) psig) ( ) by performance of a: c

CHANNEL (FUNCTIONAL TEST) (CHECK) at least once ga K ys, and a
i a.

b. CHANNEL CALI at least once per 18 months.

4.4.2.1.2 The relie e function pressure actuation instrumentation shall be
demonstrated OPERABLE by performance of a:

a. CHANNEL FUNCTIONAL TEST, ng calibration of the trip unit, at
leastonceper% days. 92.>

b. CHANNEL CALIBRATION, LOGI
"

FUNCTIONAL TEST and simulated.

automatic operation of the entire system at least once per 18 months.

The lift setting pressure shall correspond to ambient conditions of the
valves at nominal operating temperatures and pressures.

("*The provisions of Specification 4.0.4 are not applicable provided the g
-surveillance is performed within 12 hours after reactor steam pressure is

k u f + o (g[ wswmhkh =/4 4-5%Lp w g[
C m

I
3GE-5TS (BWR/6) V

%%- s'n %s +< iQp cml # sv>
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REACTOR COOLANT SYSTEM

SAFETY / RELIEF VALVES LOW-LOW SET FUNCTION
'

>

LIMITING CONDITION FOR OPERATION

3.4.2.2 The relief valve function and the low-low set function of the
following reactor coolant system safety /reli v valves shall be OPERABLE with
the following settings:

Lcw-Low Set Function Relief Function
Setooint* (psio) 1". Setooint* (osio) 1%

Valve No. Ooen Close Ocen Close

(1033) (926)
(1073) (936) -

(1113) (946)
(1113) (946)
(1113) (946)

APPLICABILITY: OPERATIONAL CONDITIONS 1, 2 and 3.

ACTION;

a. With the relief valve function and/or the low-low set function of one of .

the above required reactor coolant system safety / relief valves inoperable,
restore the inope.aDie relief valve function and the low-low set function
to OPERABLE status within 14 days or ce in at least HOT SHUTOOWN within
the next 12 hours and in COLD SHUTOOWN within the following 24 hours,

b. With the relief valve function and/or the low-low set function of more
than one of the above required reactor coolant system safety / relief
valves inoperable, be in at least HOT SHUTDOWN within 12 hours ano in
COLD SHUTOOWN within the next 24 hours.

SURVEILLANCE REQUIREMENTS
--

' 4- *
4.4.2.2.1 The relief valve function and the low-low s nction pressure
actuation instrumentation shall be demonstrated OPERA - performance of a:

a. CHANNEL ONAL TEST, including calibration of the trip unit, at leasti

once p K ys.
c,

b. CHANNEL CA BRATION, LOGIC SYSTEM FUNCTIONAL TEST and simulated automatic
operation of the entire system at least once per 18 months.

^The lif t setting pressure shall correspond to ambient conditions of the valves
at m m kal,p ura.t, essney ~ ~ -~,_

n A c.hr,nnet,1%temperakupasymoq be pb wsroprab62 dobs 92/ u(>~, m.cme--
( -ic t, %cs 9ac cewne) %ne.hc w%dpo 9y

-H if s3com sn %#'+6 (>p7M c trel ch 'A g-
GE-STS {B9R767 ~ ~"M4-44 I

b'2R
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3/4.3.8 PLANT SYSTEMS ACTUATION INSTRUMENTATION

INSTRUMENTATION

>~ '

3/4.3.8 PLANT SYSTEMS ACTUA110N INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

>
'

3.3.8 The plant systems actuation instrumentation channels shown in Table
3.3.81 shall be OPERABLE with their trip setpoints set consistent with th:
values shown in the Trip Setpoint column of Table 3.3.8 2.

APPLICABILITY: As shown in Table 3.3.8-1. H

ACTION:

a. With a plant system actuation instrumentation channel trip setpoint
less conservative than the value shown in the Allowable Values column'
of Table 3.3.8-2, declare the channel inoperable and take the ACTION

> required by Table 3.3.8 1.

b. With one or more plant systems actuation instrument channels in-
operable, take the ACTION required by Table 3.3.8-1.

.

>

SURVEILLANCE REQUIREMENTS

4.3.8.1 Each plant system actuation instrumentation channel shall be
demonstrated OPERABLE by the performance of the CHANNEL CHECK. CHANNEL FUNCTIONAL
TEST and CHANNEL CALIBRATION operations for the OPERATIONAL CONDITIONS anti at
the frequencies shown in Table 4.3.8.1-1.

p 4.3.8.2 LOGIC SYSTEM FUNCTIONAL TESTS and simulated automatic operation of
all channels shall be performed at least once per 18 months.

>

.

;

GRMD GULF-UNIT 1 3/4 3-105 A-30
t
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TABLE 3.3.8-1
1a

.
h PLANT SYSTEMS ACTUATION IHlTRLMENTATION

l
S MINIMUN APPLICABLE

C, OPERABLECHANNg OPERATIONAL

a TRIP FUNCTION PER TRIP SYSTEM CONDITIONS ACIION

W
-' 1. CONTAINHENT SPRAY SYSTEM
e

a. Dryeell Pressure-High 2 1,2,3 130

b. Containment Pressure-High 1 1,2,3 131

| c. Reactor Vessel Water Level-Low
Low Low, Level 1 2 1,2,3 130'

d. Timers
1) System A 1 1,2,3 131

2) System 8 1 1,2,3 131

%
* 2. FEEDWATER SYSTEM / MAIN TURBINE TRIP SYSTEM
Y Reactor Vessel Water Level-High Level 8 3 1 132a.~
E

3. SUPPRESSION POOL MAKEUP SYSTEM

a. Drywell Pressure - High (ECCS) 2 1,2,3 135

b. Drywell Pressure - High (RPS) 2 1,2,3 135

c. Reactor Vessel Water Level - Low
Low Low, Level 1 2 1, 2, 3 135

d. Reactor Vessel Water Level - Low
'

Low, Level 2 2 1,2,3 135

e. Suppression Pool Water Level - Low Low 1 1,2,3 133 |g'
h f. Suppression Pool Makeup Timer 1 1,2,3 133

k g. SPMU Manual Initiation 2 1,2,3 134

E'
'

b-
-

g
(a)A channel may be placed in an inoperable status for up t urs during periods of required

surveillance provided at least one other OPERABLE channel the same trip system is

[ monitorim; that parameter.
Lv -

~

__
-

--
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TABLE 3.3.8-1 (Continued)

PLANT SYSTEMS ACTUATION INSTRUMENTATIONc

): -ACTION 1

'

*

ACTION 130 - a. With the number of CPERABLE channels one less than required
by the Minimum OPERA 8LE Channels per Trip System requirement, -|-

_ a ace th inoperable. channel in-the tripped condition within
{ m h w es u); j r otherwise, declare the associated containment 1

'

')
)-

- -9' pray system inoperable and take the action required by Tech-
nical Specification 3.6.3.2.

b. With the number of OPERA 8LE channels two less than required
,

by the Minimum OPERA 8LE channels per Trip System require- !

ment, declare the associated containment spray systes: )
inoperable and take the actior required-by Technical |

} Specification 3.6.3.2.
ACTION 131 - With the number of OPERABLE channels less-than required by the j

Minimum OPERABLE Channels per Trip System requirement, restore :
the inoperable channels to OPERA 8LE status'within one hour; other- :

wise, declare the associated containment spray system inoperable

) and take the action required by Technical Specification 3.6.3;2. 1

ACTION 132 - For the feedwater system / main turbine trip syst'ee:-
a. With the number of OPERABLE channels one-less than reouired

by the Minimum CPERABLE Channels requirement, restore the. -.

-inoperable channel to OPERABLE status within 7- days or be-
in at least STARTUP within the next 6 hours.=)

b. With the number of OPF.RA8LE channels two less than required
by the Minimun 0PERABLE Channels per Trip systes require--
sent, restore at least one.of the: inoperable channels to
OPERABLE status within 72 hours or be in at least'.5TARTUP
within the next 5 hours.

)E ACTION 133 - With the number'of CPERABLE channels 'less than required by the:
Minimum OPERA 8LE Channels per Trip systes requirement, ~ declare
the associated.suppresson pool makeup systes inoperab
take the: action required by Spectfication,3.8.3.4. 4-

ACTION 134 - With the number of OPERABLE channels:less than ir the.
)- Miniaun OPERABLE Channels per Trip system requi t,-restore- <

the inoperable channels to OPERABLE status within rs; other- -

wise, declare the associated suppression pool askaup system
inoperable and take the action required by specification 3.6.3.4.

ACTION 135 - With the number 'of OPERABLE' channels less than| required by. the -

p Minious OPERABLE Channels per Trip Function requirement:
.

a. With one channel inoperable, mea the W'rable channel?in the tripped condition with : n t M Q lare the'
associated systes(s) inoperabi z4 hows)

b. With more than one channel inoperable, declare thei
p associated syste9(s) i_noperable.

"The provisions of Specification 3.0.4 are not applicable.
_

GRAND GULF-UNIT 1 3/4 3 107- g_g
1 -

,

.
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2 TALE 3.3.8-2
9

| PLANT SYSTEMS ACit!ATION INSTRIDtENTATION SEIPOINTS

I E ALLOWABLE
"n-

J- TRIP FUNCTION TRIP SETPOINI VALUE

5
i

1. CONTAlHMENT SPRAY SYSTEMj
Drywell Pressure-High 5 1.39 psig 5 1.44 psiga.

b. Containment Pressure-High 5 7.84 psig $ 8.34 psig
c. Reactor Vessel Water Level-Low

Low Low, Level 1 1 - 150.3 inches 1 - 152.5 inches
d. Ttuers

1) System A 10.85 + 0.10 minutes 10.26 - 0.00, + 1.18 minutes

2) System 8 10.85 + 0.10 minutes ** 10.26 - 0.00, + 1.18 minutes~

, +.
I 2. FEEDWATER SYSTEM / MIN TUR8INE TRIP SYSTEMw

F
*
w a. Reactor Vessel Water Level-High, Level 8 5 53.5 inches * $ 54.1 inches
-
8 3. SUPPRESSION POOL MAKtC SYSTEM

Drywell Pressure - High (ECCS) i 1.39 psig 5 1.44 psig
i a.

b. Drywell Pressure - High (RPS) $ 1.23 prig 5 1.43 psig

c. Reactor Vessel Water Level - Low
Low Low, Level 1 1 -150.3 inches * 1 -152.5 inches

(- d. ~ Reactor Vessel Water Level - Low
Low, Level 2 1 -41.6 inches * 1 -43.8 inches

Suppression Pool Water Level - Low Low 1 17 ft 5 inches 1 17 ft 2 inches |e.y
3 f. Suppression Pool Makeup Timer 5 29.0 minutes $ 29.5 minutes

I SPMu Manuni Initiation NA NAg.
?.

W
-*See Bases Figure 8 3/4 3-1.*

S **5etpoint for System 8 is the sum of E12-K0938 plus E12-K116. E12-K116 is not to exceed 10.00 seconds.

P.
-

(
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* TABLE 4.3.8.1-1
5

PLANT SYSTEMS ACTUAi!ON INSTRUMENTATION SURVElttANCE REQUIRENENTS''

E
G;

cb CHANNEL OPERATIGHAL

5 CHANNEL FUNCTIONAL CHANNEL CONDITIONS IN WHICP.

[ TRIP FUNCTION CHECK TEST CALIBRATION SURVElttANCE REQUIRED

1. CONTAINNENT SPRAY SYSTEM

I
a. Drywell Fressure-High 5 -H Q R 1, 2, 3

b. Containment Pressure-High 5 -Md G R 1, 2, 3

c. Reactor Vessel Water Level - IR *) 1, 2, 3
-

Loe Low Low, Level 1 5 -H* Q .i
d. Tleers NA hQ $ Q 1, 2, 3

i d
R 2. FEEDWATER SYSTEM / MAIN TURSINE TRIP

[ SYSIM! v i
I

O a. Reactor Vessel Water Level-High, S -M,> Q R 1

|8 Level 8

3. SUPPRESSION POOL MAKEUP SYSTEM

*5 Q ) R '} 1,2,3I
Drywell Pressure - High (ECCS) Sa.

b. Drywell Pressure - High (RPS) 5 -M+Q R(a) 1, 2, 3 -|

c. Reactor Vessef Water Level - Low
R *} 1, 2, 3I

Low Low, Level 1 S P>Q '

{ d. Reactor Vessel Water Level - Low j IR *) 1, 2, 3 |Low, level 2 5 -MA Gs

& R '} 1, 2, 3 ['I
E e. Suppression Pool Water Level - 5 %R
" Low Low

f. Suppression Pool Makei , Timer NA QQ , Q 1, 2, 3

p g. SPft) Manual Initiation MA R MA 1, 2, 3
,

i

fk .

-(a) Calibrate trip unit at least once rKdays.
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b

INSTRUMENTATION

MAIN CONTROL ROOM ENVIRONMENTAL CONTROL
p SYSTEM (MCRECS) ACTUATION INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

D

3.3.6.7 The MCRECS actuation instrumentation channels shown in Table
3.3.6.7-1 shall be OPERABLE, with their trip setpoints set consistent with the
values shown in the Trip Setpoint column of Table 3.3.6.7-2.

APPLICABILITY: As shown in Table 3.3.6.7-1.
t

-

ACTION: As shown in Table 3.3.6.7-1.

p. SURVEILLANCE REQUIREMENTS
.

4.3.6.7 Each MCRECS actuation channel shall be demonstrated OPERABLE by the
.

performance of the CHANNEL CHECK, CHANNEL FUNCTIONAL TEST, and CHANNEL
> CALIBRATION operations during the OPERA 1IONAL CONDITION and at the frequencies

shown in Table 4.3.6.7-1.

>

.

>

>

-

.

>

k3$
RATCH - UNIT 2 3/4 3-58 Amendment No. 71
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M. teCR[CS ACTUAT104 'IMSint*ENTAT104m
:x:
# HIN9tttNt NUMBIM APPIICABIf

OPERABLE CHA8tNELS OPEHATIONALc,
2- T R I P ' FUl0CT lOli - -PER TRI? SYSTEM (allbl _C*s* D l108|_ ACit0M

.G'

1.- Reactor Vessel Water Level - 2 1. 2, 3 52
N Low Low Low (Level il (C)

2:521-800vI A, D, C D

2. Drywell Pressure - Nigh (c) 2- 1,2,3 52*
*

.2E11-1e(94 A, S,,C, 0

''3. Main Stees Line Redistion - High'(c)~ 2 1, 2, 3,''' 53
~7Dil-R603 A, 8, C D

is . - Main Steam Line Flow - High (c) 2/fl6e 1, 2, 3 53
'2821-91646 A,'8. C, .D-
2828-1868i A,.8. C O -

2821-90688 A,.;3,:C, D
2821-90689 A, B, C, D

5. .. Rerseeling Floor Aree Radiation - High (c) 1 1, 2, 3, 5, * 54
2021-h002 A, D

'

N 6. Control Room Air inlet Radiation - High (c) 1-~ 1, 2, 3, 5, * 54
,

1241-R615.A, S

3,e . .

-.
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T ABLE 3. 3 6. 7 1 ( $HEET 2 0F ,2}

p MCRECS ACTUATION INSTRUMENTAliON

ACTION

ACTION 52 Take the ACTION reQuireo by Specificstion 3.3.3.-

> ACTION $3 Take the ACTION requirec by Specification 3.3.2.-

ACTION 54 -

a. With one of the required radiation monitors inocerable, restore the.

monitor to OPERABLE status within 7 days or, witMn the next 6 hours,
initiate and maintain operation of the MCRECS in the pressurizatien

I mode of operation,

b. With no radiation monM ors OPERABLE, within 1 hour initiate and
maintain operation o' the MCRECS in the pressurization mode of
operation,

c. The provisions of $per.ification 3.0.4 are not applicable.p
* -,

'

NOTES

) When handling irradiated fuel in secondary containment.*

4. A channel may be placed in an inoperable status for up t hours for
required surveillance without placing the trip system in tripped
condition, provided at least one other OPERABLE channel in the same . rip
system is monitoring that parameter.

> b. With a design providing only one channel per trip system, an inoperable-
channel need not be placed in the tripped condition where this would
cause the Trip Function to occur. In these cases, the inoperable
channel shall be restored to OPERABLE status within' hours or the-
ACTION required by Table 3.3.6.7-1 for that Trip Fun tien umil be taken.

?4 bcurs)c. Actuates the MCRECS in she control room pressurization moon.
,

d. (Deleted)

e. Within 24 hours prior to the planned start of the hydrogen injection test
with the reactor power at greater than 20-percent r.sted power, the normal
full power radiation background level and associated trip setpoints may be

l changed based on a calculated value of the radiation level expected during
the test. The background radiation level and associated trip setpoints
may be adjusted during the test based on either calculations or
measurements of actual radiation levels resulting from hydrogen
injection. The background radiation level shall be determined and
associated trip setpoints shall be set within 2a hours of re-establishing
normal radiation levels after completion of hydr; gen injection and prior
to establishing reactor power levels below 20-percent rated power.

HATCH - UNIT 2 3/4 3-58b Amenoment No. 71. 88. 9f

W57,
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1^8M_ L_3 dol-Z
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D 14CR{.SS ACTUAf ION IMSTRUMINTAil04 SETPOIMij
r,
x
e TRIP FUNCilOJ IRI P SE f rot tsi At t OWABL[ VAtUE

E 1. Reactor Vessed Water Level - 2 -113 inches 2 - 113 inches

_Q Low Low Low (Level 1)

ru 2. Dryvell Pressure - High 5 1.92 psig 5 1.92 ps6g

3. Main Steas Line Radiation - High 1 3 x full-power background * 1 3 x full-power background"

4. Main Steam Line Flow - High 5 138% rated riow 5 138% rated riov .

5. Refueling Floor Area Radistic,n - liigh 5 20 ar/ hour 5 20 ar/ hour

6. Control Room Air inlet s 1 ar/ hour s 1 mr/ hour

Radiation - Highj

N
A

I
ta
a
t.n
to
r*

l'
|
!

l

>
3

.

to
:3 i
C1 .

3 I
is
3
r*

g *Within 215 N>urs prior to the planned start or the hydrogen injection test with the reactor power at grea ter than ?O-percent |ra ted powe r. the no rina l full powe r rad ia t ion backg round level and associated trip setpoints may be changed based on s |

. -calculated salts or the radiation level espected during the test. The background radiation level and associated trip |.

Cetpoints may be sdjusted during the test based on either calculations or measurements or actual radiation levels 1

N Iw resulting from. hydrogen infection. The background radiation level shall be determined and associated trip setpoints
4 hall be set within Pa hours or re-estabilshing normal rsdistion levels after completion or hydrogen injection and prior* s

to establishing reactor power levels below 20-percent rated power.,
tse !
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1ABit 4.3.6.7-1

5
y Natts ACTuAlion susTRuxtutArion suRyt e tt Apret REQtflfQNtMIS
n
% CitAMNT L OPfRATIONAl
e CitANNEL FUNC7iO ' CHANNEI COND8 IION5 IN MIICH

TRIP FUMCT1OM CHECK _ IF4 CALiBRAIION stLRyt ti LAN_quigume _

2
y 1. Rosetor Vessel Water Level - S -% CQ R 1,2,3

Low Low Low (Level 11 J
eu ; i

2. Drywe l l Pressure - High S i WQ R 1, 2, 3

3. Main Steam Line Radiation - High D
'

M'*8 R 1, 2, 3

a. Main Steam Line ficw - High S hQ R 1, 2, 3s

O' '' ) h5. Rerueling Floor Area Radiation - D Q 1, 2, 3, 5 *
High I

6. Control Room Air Inlet ItA m ' " ' ).- R 1, 2, 3, 5, *
Radiation - High

.

w
D
w
a

$
a

* When handling irradisted feel en the seconda ry conta ssment.

s. Instrument slignesnt using a S*andard current s ots rce.

>
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INSTRUMENTATION
.

I 3/4.3.6 CONTROL ROD BLOCK INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.6. The control rod block instrumentation channels shown in Table 3.3.6-1
, shall be OPERABLE with their trip setpoints set consistent with the values

shown in the Trip Setpoint column of Table 3.3.6-2.

APPLICABILITY: As shown in Table 3.3.6-1.

ACTION:

'
a, With a control rod block instrumentation channel trip setpoint less

conservative than the value shown in the Allowable Values column of
Table 3.3.6-2, declare the channel inoperable until the channel is
restored to OPERABLE status with its trip setpoint adjusted consistent
with the Trip Setpoint value.

'
b. With the number of OPERABLE channels less than required by the Minimum

OPERABLE Channels per Trip Function requirement, take the ACTION
required by Table 3.3.6-1.

.

/

SURVEILLANCE REQUIREMENTS

4.3.6 Each of the above required control ro ek . ystems and
instrumentation channels shall be demonstrate OPERABLE % the performance of

> the CHANNEL CHECK, CHANNEL FUNCTIONAL TEST and . LIBRATION operations
for the OPERATIONAL CONDITIONS and at the frequencies shown in Table 4.3.6-1.

- -
_ / - p ---- - ~ m

)

f ma o[sw, s
& etene<> suum se pw.cz
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. 2.3.6-1

CONTROL R00 BLOCK INSTRUMENIATIONg
d MINIMUM APPtICABtE

N OPERABLE CHANNELS OPERATIONAL

TRIP FUNCTION PER TRIP FUNCTION CONDITIONS ACil0N
^

ROD StGCK MONITOR ")I
1.

2 1* 60
= a. Upscs.le

b. Inoperative 2 i* 60"

c. Downstale 2 1* 60

2. APRM

a. Flow Glased Neutron Flux -
4 1 61

Upscale
4 1, 2, 5 61

b. Inoperative
c. Downscale 4 I 61

d. Neutron Flux - Upscale, Startup 4 2, 5 61

3. SOURCE RANGE MONITORS

Detector not full in(b) 3 2 61
t a.
1 2 5 61 ,

'
ICT b. Upscale 2 5 61 |

w
3 2 61"

Inoperative (c) 2 5 61c.
3 2 61

d. Downscale(d)

4. INTERMEDIATE RANGE MONITORS
|II') 6 2, 5 61

a. Detector not full in
b. Upscale 6 2, 5 61 |

|

6 2, 5 61
Inoperatig)c.

d. Downscale 6 2, 5 61

5. SCRAM DISCilARGE V0ttME

a. ' Water level-High (2) I , 2, 5* * 62

b. Scras Trip Bypass (2) (1, 2.) 5** 62

6. RfAC10R COOLANT SYSTEM RECIRCULATION FLOW

[ k, ~ a. Upscale. 2 1 62

b. Inoperative 2 1 62

Q (Comparator) (Downscale) 2 1 62c. ,

L -- - _
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TABLE 3.3=6-1 (Continued)

CONTROL ROD BLOCK INSTRUMENTATION

.

ACTION

Declare the RBM inoperable and take the ACTION required byO ACTION 60 -

Specification 3.1.4.3.

With the number of OPERABLE Channels:ACTION 61 -

a. One less than required by the Minimum OPERABLE' Channels
per Trip Function requirement, restore the inoperableO channelto OPERABLE status within 7 days or place the
inoperable channel in the tripped condition within the
next hour.

b. Two or more less than required by the Minimum OPERABLE
Channels per Trip Function requirement, place at least

O one inoperable channel in the tripped condition within
one hour.

With the number of OPERABLE channels less than required by theACTION 62 -
.

Minimum OPERABLE Channels per Trip Function requiremen A c
the inoperable channel in the tripped condition with er, huwo

O g a qs.

NOTES

With THERMAL POWER > (30)% of RATED THERMAL POWER.*

O With more than one control rod withdrawn. Not app'icable to control rods.*

removed per Specification 3.9.10.1 or 3.9.10.2.

a. The RBM shall be automatically bypassed when a peripheral control rod is
selected (or the reference APRM channel indicates less than (30)% of
RA MD THERMAL F R).O

b. This function s'.all be automatically bypassed if detector count rate is
> 100 cps or the IRM channels are on range (3) or higher,

c. This function shall ba automatically bypassed when the. associated IRM
channels sre on range 8 or higher.

O ,

d. This function shall be automatically bypassed when the IRM channels are-
on range 3 or higher,

e. This functi0n shall be automatically bypassed when'the IRM channels are
on range 1.

g-b ,
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TABLE 3.3.6-2

CONTROL ROD BLOCK INSTRlEENTATION SEIP0lNis

TRIP SE1 POINT Alt 0WABtE VALUL
h TR!P FUNCTION

^

cy 1. ROD BLOCK MONITOR

iB a. Upscale $ 0.66 W + (40)% $ 0.66 W + (43)%
NA NA

* b. Inoperative
c. Downscale 1 (5)% of RATED IllERMAL POWER > (3)% of RATED THERMAL POWER"

2. APRM
a. Flow Blased Neutron Flux -

Upscale $ 0.66 W + (42)%* $ 0.66 W * (45)%*
b. Inoperative NA NA

c. Downscale > (5)% of RATED THERMAL POWER > (3)% of RAIED lilERMAL POh1R

d. Het, tron Flux - Upscale, Startup 3(12)%ofRATEDTHERMALPOWER 5 (14)% of RATED THERMAL P0h1R )
l3. SOURCE RANGE MONITORS

a. Detector not full in NA NA
5 b

b. Upscale < (2 x 10 ) cps < (5 x 10 ) cps

Inoperative' RA 5A
w c.
* d. Downscale 1 (3) cps > (2) cps |

|
w
E 4. INTERMEDIATE RANGE MONITORS

a. Detector not full in HA NA

b. Upscale $ (108/125) divisions of $ (110/125) divisions or
full scale full scale ~

c. Inoperative NA HA

d. Downscale > (5/125) divisions of > (3/125) divisions of I

Tull scale Tull scale
'

5. SCRAM DISCHARGE VOLLME
a. Water Level-High <( ) inches 5( ) inches
b. Scram Trip Bypass RA NA

6. REACTOR COOLANT SYSTEM RECIRCULATION FLOW
a. Upscale 5 (108/125) divisions of 1 (111/125) divisions of

full scale full scale

b. Inoperative NA NA

c. (Comparator) (Downscale) < (10)% flow deviation 1 (11)% flow deviation
,

"The Average Power Range Monitor rod 1, lock function is varied as a function of recirculation loop flow*

t (W). The trip setting of this function must be asaintained in accordance with Specification 3.2.2.
(M .
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TABLE 4.3.6-1

CONTROL ROD BLOCK INSTRUMENTATION St*'r EILLANCE REQUIREMENTS
S

CilANNEL Or. - WAL
[

CHANNEL FUNCTIONAL CilANNEL CONDIT,7xs 0R Wiittit
g

P TRIP FUNCTION CHECK TEST CALIBRATION ,) SURVElte.M.[ RLQUIREDg

O 1. ROD BLOCK MONITOR

Mf ,Q la
a. Upscale NA S/U

I"

S/U(b)(c)q"4(c [w ]b. Inoperative NA
S/U 1*

c. Downscale NA ,,

'

2. APRH

a. Flow Biased Neutron Flux -
Upscale (NA) S/U %Q (Q) I

b. Inoperative NA S/U M NA 1, 2, 5

c. Downscale (NA) S/U ho (Q) I

|
d. Neutron Flux - Upscale, Startup (NA) S/U >G (Q) 2, 5

,

$ 3. SOURCE RANGE MONITORS

5;' a. Detector not full in MA S/UIDI,W NA 2, 5

g b. Upscale NA S/U ,W Q 2, 5

W NA 2, 5
S/U(b),W; c. Inoperative NA
S/U Q 2, 5

d. Downscale NA ,

4. INTERMEDIATE RANGE MONITORS

! a. Detector not full in MA S/UI}W NA Z, 5
,

b. ppscale NA S/U ,W Q 2, 5

NA 2, 5c. Inoperative NA S/Ug),W
d. Downscale NA S/U ,W Q 2, 5

5. SCRAM DISCHARGE VOLLME

a. Water Level-High NA iM)-(Q) g.,G R 1, 2, 5"*'

b. Scram Trip Bypass MA -M-> Q NA (1, 2.) $**

I 6. REACTOR COOLANT SYSTEM RECIRCULATION FLOW

S/U(b]j;g,g q g
a. Upscale NA b gg gS/U% b. Inoperative NA

c. (Comparator) (Downscale) NA S/U Q l |Iy
'

| d
Ts

-

|

L _. _. . . . . . . . . . . . .
. . . . . . _ . . . . . . . . . . . . . . _ . . . ,, , . . . . , . . . , . . . . . . .
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TABLE 4.3.6-1 (Continued)

# CONTROL R00 BLOCK INSTRUMENTATION SURVEILLANCE REQUIREMENTS

NOTES:

9 a. Neutron detectors may be excluded from CHANNEL CALIBRATION.

b. Within 24 hours prior to startup, if not performed within the
previous 7 days.

c. Includes reactor manual control multiplexing system input,
e

With THERMAL POWER > (30)% of RATED THERML POWER.*

With more than one control rod withdrawn. Not applicable to control**

rods removed per Specification 3.9.10.1 or 3.9.10.2.

O

.

G :

e

e
.

4

.

,

,
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