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***** December 15, 1993

MEMORANDUM FOR: Bruce A. Boger, Director
Division of Reactor Controls

and Human Factors

FROM: Jared S. Wermiel, Chief
Instrumentation and Controls Branch
Division of Reactor Controls

and Human Factors

SUBJECT: MEETING WITH THE BOILING WATER REACTOR OWNERS GROUP
RESPONSE TIME TESTING COMMITTEE

A meeting was held with members of the Boiling Water Reactor Owners Group
(BWROG) Response Time Testing (RTT) Committee at 1:00 PM on December 6, 1993,
to discuss the submission of Licensing Topical Report NED0-32291, " System
Analyses for the Elimination of Selected Response Time Testing Requirements,"
and the future staff review of that report. In the topical report, the BWROG
proposes the elimination of RTT for selected components of safety-related
instrumentation and control systems. The 8WROG Response Time Testing
Committee previously submitted a similar topical report on the elimination of
selected RTT requirements, NEDC-32013P. The previous report was the subject
of a staff Safety Evaluation Report (SER) dated August 19, 1993, and was not
accepted as written.

This meeting was also attended by members of the Westinghouse Owners Group.
Enclosure 1 is a list of attendees.

A presentation was made by the BWROG explaining the differences between NED0-
32291 and NEDC-32013P, and how the issues raised during the October 5, 1993
meeting with the staff were addressed. This presentation included a handout
explaining where the various staff questions and comments on the previous
topical report were addressed by the BWROG in the new topical report. This
handout is Enclosure 2 to this memo.

A draft copy of the Licensing Topical Report NED0-32291 was provided, and a
brief explanation of the organization and contents of the draft was made. It
was noted that the disclaimer on the topical report has been modified since
the last submission. The BWROG said they performed an analysis which compared
the Chapter 15 design basis accident analysis assumption for safety system
actuation time to actual response times of instrumentation loop components.
The BWROG showed that for design basis accidents analyzed on a realistic
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basis, the possible addition of 3-5 seconds in response time would have no
safety significance. The 3-5 second time came from a survey of instrument
technicians, in which 85% of the technicians stated that they would notice a 5
second delay in response time while calibrating the sensors. The BWROG also
stated that they had improved the Failure Modes and Effects Analysis. The
draft copy of the submittal is Enclosure 3 to this memo. The BWROG stated
they expected to formally submit the topical report in mid January 1994.

The Westinghouse Owners Group (WOG) also made a presentation on their future
submission of a similar topical report. Slides on this presentation are
provided as Enclosure 4. The WOG indicated they would be submitting their
topical report in January 1994.

The BWROG requested an expedited staff review of their topical report. It was
agreed that a preliminary review of the draft submittal would be done, and
discussed in a telephone call on December 9,1993. The BWROG also stated they
would appreciate a one month review cycle of the topical report once it is
submitted in final format. The staff agreed to review the topical promptly
and to treat it as a cost-beneficial licensing action.

Original signed by Jerry L. Mauck for:

Jared S. Wermiel, Chief
Instrumentation and Controls Branch
Division of Reactor Controls

and Human Factors

cc: Meeting Attendees (with enclosure 1 only)

Enclosures:
1. List of Attendees
2. Response to Eight Topics
3. Draft Licensing Topical Report NED0-32291, " System Analyses for the

Elimination of Selected Response Time Testing Requirements"
4. WOG Meeting Slides
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Enclosure 1

ATTENDANCE LIST FOR MEETING WITH BWROG
CONCERNING RESPONSE TIME TESTING. ,

December.6,1993 I4

:
' Paul Loeser (301) 504-2825 N'RC/NRR/HICB

OWFN MS 8H3-

: Washington, DC 20555

Donald Alexander (313) 586-1818 Detroit Edison#

1 6400 N. Dixie Hwy
Newport, MI 48166

e

William Schmick (609) 339-3264 Hope Creek Generation Station.

PO Box 238
Hancocks Bridge NJ 08038

Warren Lyon (301) 504-3892 ~ NRC/NRR/SRXB
; OWFN

Washington, DC 20555 -

Bill Sullivan (408) 925-6992 General Electric;

! 175 Curtner Ave.
San Jose, CA 95125

f

Jim Nolting (217) 935-8881 Illinois Power Co.,

Clinton Power Station
PO Box 678, Clinton, IL. 61727.

Dale Spencer (815) 942-2920 Commonwealth Edison
6500 N. Dresden Road
Morris, IL 60450

Raiz Hakeem (504) 381-4561 Gulf States Utilities
PO Box 220-MA-2

i St Francisville, LA 70775

1

Tom Green (408) 925-1308 GE Nuclear Energy I

175 Curtner Ave. (MC 482) |

San Jose, CA 95125-

,
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Jerry Mauck (301) 504-3248 NRC/NRR/HICB1

OWFN MS 8H3<

Washington, DC 20555
,

:

Cliff Doutt (301) 504-2847 NRC/NRR/HICB
,

: OWFN MS 8H3
Washington, DC 20555 -'

i

Chris Morgan (301) 374-5354 Westi.,gnouse
: PO Box 355

Pittsburgh, PA 15230
1

: Jared Wermiel (301) 504-2821 NRC/NRR/HICB
i OWFN MS 8H3
i Washington, DC 20555

Dick Miller (412) 374-5953 Westinghouse -
'

PO Box 355

,

Pittsburgh, PA 15230 -
i

Al Clark (216) 259-3737 Perry Nuclear Power Plant- :;
PO Box 97*

i Perry; OH '44081
'

!

; Jim Heishman (216) 259-3737 Perry . Nuclear Power Plant ,

'

| PO Box 97 ~
'

Perry, OH 44081 ;

-

Jim Eaton (202) 872-1280 NUMARC
~

1776 Eye St, N.W. Suite 200 -

} Washington DC 20006 -
!

i
j Lee Bush (708) 746 '.084 Commonwealth Edison U
;

--101 Shiloh Blvd.
Zion, IL 60099 -

Clayton Price (717) 542-3570 Pennsyl.vania Power & Light
PO Box 467- I

'
Berwick, PA' 18603

2 Mario Gareri (301) 504-3743 NRC/NRR/HICB
OWFN MS 8H3.

Washington, DC 20555
,
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George King (912) 537-1395 Georgia Pe ver/ Plant Hatch ,

! PO Box 531 i
'

Bayley, GA
i ,

'

Michael Eidson (205) 868-5978- Southern Nuclear. Operating Co.-.

PO Box 1295
j Birmingham, AL 35201
1

a,

4

i

j

'

f

:

j

|

..
,

,



Enclosure 2

Response to Eight Specine Tonics Listed in NRC SER

1. Purpose and goals of RTT ?
,

From Section 2: "Thepurpose of these tests is to ensure that changes in response time
beyond acceptable limits assumed in safety analyses are detected. It is not necessary to
demonstrate that the response time design value is met. "

Appendix J provides a discussion of the response times (selected for elimination) assumed
in safety analyses for the limiting design basis events and an evaluation of their safety
:!gnificance including the sensitivity of response time delays in the order of 3 to 5 seconds.

,

2. Information gained from RTT ?
,

From Section 2: "The instrumentation response time testsprovide measurement of
specific sensor, trip unit and/or loop response time. "

3. Ilow is information used ?

From Section 2: "The information is compared to Technical Specification requirements
to demonstrate that the specifiedperformance is met. Operational history has shown that-

degradation ofinstrumentation response times beyond acceptable limits are being
detected during the performance of calibrations and other surveillance tests. - The
performance ofconventionalresponse time tests hasproven to be oflittle value in
assuring that instrumentation willperform as required. The majority ofallowable,

instrumentation response times are much longer than instrument circuits requirefor
signalprocessingfrom sensor input sofinal output signal. Additionally, the instrument
response time is insigmficant compared to safety system actur. tion times. "

4. If RTT is eliminated, what tests would replace anJ still provide above
information?

!

Section 5 provides a description of selected response time tests to be eliminated.

Section 6 provides a discussion of the current instrumentation testing being performed, the
frequency at which the activity is presently performed and the advantages over

; conventional response time testing. No new tests are required.-

5. IIow would information from (4) be used ?
4

As stated in Section 5 item (4) above, tests would verify that circuit performance is well
within allowable limits. If the response time should degrade to as much as 3 to 5 seconds,
this degradation would with reasonable assurance be detected during periodic surveillance
tests discussed in Section 6.

J
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[ Resnonse to Eight Snecific Tonics Listed in NRC SERICont.i :

| 6. - Frequency of replacement tests ? |

: .

. . . :

L The frequency of replacement' tests is discussed in Section 6 and graphically shown in - :

Figure 6.1 1
,

i

|- 7. Application of Maintenance Rule effect on maintenance and calibration.
j methodology.?
; -

,

,
.

. .
.

. . s

As stated in Section 2, "The proposed elimination ofselectedRITs is consistent with the
| current Maintenance Ride implementation. The Maintenance Rule isperformance based

,

andpermits specific instrumentation monitoring or calibration methodology to be set by _,

j the licensee based on: 1) safety sigmficance of the instrumentation; and 2) whether : ;

} performance or condition ofinstrumentation'is effectively controlled by appropriate |
j preventive maintenance (PM). The report shows that response time changes beyond ;
Y acceptable limitsfor selectedsafety system actuationfunctions, including the detection of.'

'
:

L maintenance preventablefimctionalfailures (MPFFs), can be detected during other u

! periodic tests." These other periodic tests are described in Section 6.
'

:

8. Failure analysis expansion should include interaction between parts ~ l
. .1

'

;The results from component failure modes ac! pes of selected instrumentation is-
! discussed in Section 7 and Appendix K. The analyses are based on detailed engineering

;

; evaluations using expert knowledge i_n equipment manufacturing, component design, and :j
i industry experience. Evaluations included interactions between parts'that could affect 1

response times beyond acceptable limits. The review ofindustry experience (Appendix D) ;.

i includes many examples of failure modes that involve interaction between moving and -

] static parts.
1

! ;
''

EPRI failures modes analyses of response time of sensors (transmitters / switches) ' . i
discussed in Section 7 and Appendix F provide documented bases for response time

! sensitive sensor components using industry accepted methodology. EPRI ongoing 1,

: research in condition monitoring continues to evaluate failure modes and detectability. q
! ;

: ,
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CHANGES M ADE TO NEDC-32013P

GENERAL

Document number changed to NEDO-32291, DRF AOO- |
05806. Change in document number required since -

report classification changed from GE Proprietary. ,

(Class III) to GE Non-Proprietary (Class I)'. New' .

date is January 1994.

Disclaimer of' Responsibility / Proprietary Information
Notice

Disciaimer 'of Responsibi1ity rewritten to reelect
latest version and Proprietarv Information' Notice
was deleted. *

ABSTRACT

Abstract condensed 3nd statement added that this.
'

documen t (NEDO-32131) supersedes and replaces
NEDC-32013P.

1.0 EXECUTIVE SUMMARY

This section was rewritten to reflect changes
made in response to NRC comments.

2.0 INTRODUCTION-

This section was rewritten to reflect changes;
made in response ~to NRC comments.

3.0 BENEFITS'OF RESPONSE TIME TEST ELIMINATION
3.1 Safety Benefits
3.2 Cost Savings

This section was "Section 3.3 RTT z;11mination
.

Benefits". . Section was changed .to -highlight
benefits and new section on cost'. savings was
added.

4.0 APPROACH .

This section was "Section 3.1. Approach" in the
original report. The second paragraph of 'old .

-3- )
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CHANGES MADE TO NEDC-32013P
i

Section 3.1 was deleted. A new paragraph<

? referencing the plant-specific license change ^ >

request in Appendix I was added to the end of
this section.

,

Sections "3.2 Response Time Testing
Limi t a ti ons ", "3.2.1 Typical RTT Requirements",.
and "3.2.2 Typical ~ Testing Method":of the i

original report were- deleted.

I
5.0 DESCRIPTION AND TESTING.0F SELECTED RESPONSE.

TIME TESTS TO BE ELIMINATED ,

5.1 Introduction
5.2 Systems Requiring Response Time Testing
5.3 Response Time Tests Selected'for Elimination

5.3.1 Reactor-Protection System
5.3.2 Isolation Actuation Instrumentation
5.3.3 Emergency . Core Cooling Systam1(ECCS)-

This section was "Section 4. 0" in ' original .
report. A discussion ;of 'the new evaluation of 'a
3 to 5 second delay in the response times of
actuation functions selected forIelimination has ?

been added to this section. Reference is made
to the new Appendix J, " Evaluation of Delay in
Trip Functions Selected for Response Time.,

Elimina ti on ". Minor word changes have been made |
\for clarification.

Section "4.4 Response Time Test Phases" of
original report was moved to Appendix B, Section
B.S.2.

,

Section "4. 5 Response Time Testing Summary
Description" of original report was deleted.

6.0 ROUTINE PERIODIC TESTS USED TO DETECT CHANGES ,

IN INSTRUMENT RESPONSE

This is a new section added to highlight the
periodic tests that detect changes in ' instrument
response.

1
1
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CIIANGES MADE TO NEDC-32013P

a

7.0 ANALYSES RESULTS

7.1 Lead Plant RTT Instrumentation Loop Component'
Identification

7.2 Categorization of Major Components
7.3 Component Failure Modes Analyses

: 7.4 Failure Experience Review
7.5 Application of Results to Other Plants
7.6 Future Maintenance and Design Modifications

This section was "Section 5. 0" in the original
' report. The section has been shortened by

summarizing the component failure modes analyses'

results (Section 7. 3) and moving the details to'

a new Appendix K. Minor word changes have been,

'

made for clarification.

8.0 CONCLUSIONS

This section replaces "Section 6.0 Summary and
Conclusions" in the original report. The
general conclusions have been updated to reflect
the changes to this revised report. Minor word
changes has been made to the remaining

- conclusions given in the original' report for
: clarifica tion.

9 . 0- REFERENCES4

The section number is changed from' "Section 7. 0"

; in the original report.

References 5, 6, and 14 have been added.
.

Supplement 1 to NRC Bulletin 90-01 has been
added (Reference 7) .

Remaining reference numbers have been changed to-

reflect references which have been added.

4
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; CHANGES MADE TO NEDC-32013P - i
.

4 i
' ;

.

APPENDICES :
*

i
r

- A. PARTICIPATING UTILITIES / PLANTS *

I NMPC added. ' ;y.
;
.

. . .

.

g}B. DESCRIPTIONS OF TECHNICAL SPECIFICATION <
,

| SURVEILLANCE TESTING,AND,OTHER TECHNIQUES 7 :

1 Section B. 5 of : original ' report was|deletebi and 'a *

i new section 'was added which describ'es current" a
,

response time tests..
'

'C. LEAD PLANT RTT: INSTRUMENTATION-LOOP COMPONENTSJ
4 .C;1 Fermi-2-

| C.2 ' River Bend
'

'

' '

i No change.
4

- ... . .. .

i- D. RTT FAILURE EXPERIENCE-' REVIEW.FROM, INDUSTRY. DATA.. '
,

;

Minor word changes; to address' NRC concerns:that [
*

L

i we on1y 1aoked at some- of/ the ?available. data.- <

. ,

;
E. RESPONSE TIME TEST; FAILURE' EXPERIENCE FROM PLANTt

SURVEY
"

i ''..,

i No Change.
! ,

1
>

,

: F. EPRI PRESSURE TRANSMITTER / SWITCHES-RESPONSE | TIME- ;

ANALYSIS
Changes made 'to ' reflect revisions Jto; EPRI- *s

i analysis. -

i :c !.

| G. PLANT-SPECIFIC RTT VERIFICATION: REPORTS !

} No cnange. '

!
I H. PLANT-SPECIFIC TECHNICAL SPECIFICATION MARKUP. 4. .,

j TABLES' .

No change.- 'l+

1
,

'

I. EXAMPLE LICENSE CHANGE' REQUEST- ,

.-
, _

; This Appendix was changedJto reflect revisions' ;

i made to original report.
'

.,

ili '

: J. EVALUATION OF DELAY.IN TRIP' FUNCTIONS SELECTED;-
,

-

FOR RESPONSE' TIME TEST ELIMINATION- '

; This is 'a -new Appendix to reflect the'new 'safetyL 1

margins analysis.
~

|'

,

k
_ _' ,
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CHANGES MADE TO NEDC-32013P

i

:

APPENDICES (Cont.)

K. RTT COMPONENT FAILURE MODES ANALYSEli
,
~

This is a new Appendix .that conta: ns information ;

that was in the body of the origil al report.
"

:

TABLES
.

Table Title'

i
Table 3-1 in original report waa deleted.

1

4-1 Fermi-2 RTT Requirements Selected for |j
Analyses

' Only change is table number -(was Table 3-2) .
t

4-2 River Bend RTT Requirements Selected for
i Analyses

Only change is table number (was Table 3-3) .
.

5-1 BWR Instrumentation ~ Response Time Test-;

Requirements
Only change is. table number ~'(was Table 4-1) .

a

'

7-1 Vendor Models for Component Groups-
? Only change is table number (was Table 5-1) .

B-1 Response Tir's Test Requirements in'BWR,

Technical Specifications Isolation Actuation
'

, No change.
!

B-2 RTT Testing Broken Down by Testing Phases-
.

|
Only change is table - number (was Table 4-2) .

B-3 Fermi-2 RTT Measurement-Data and Results !

} Only change is table number ' (was Table. 4-3)
'

|

| E-1 Sunnary of Response Time c Failure Experience ,

: from Plant Survey
No change.

F-1 Application of the. Types of Damping Filters
by _the Participating BWRs
No Change.

.
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CIIANGES MADE TO NEDC-32013P

!

Table (Cont.) Title
,

I
G-1 Drunswick Plant Specific Verification and- ]

.

Component Report '

1' No change.

G-2 Clinton Plant Specific Verification and
Component Report
No change.

G-3 Fermi-2 Plant. Specific Verification and
Component Report 1

,

No change.

G-4 Grand Gulf Plant Specific. Verification and i

Component Report i
1 No change.

G-5 WNP-2 Plant Specific Verification and
~

Component Report:
No change.

G-6 Hope Creek Plant Specific Verificat' ion'and-
Component Report
No change.

G-7 Hatch Plant Specific Verification and.

{ Component Report
No change.

,

; !

| G-8 LaSalle Pla nt Specific. Verification and ; )
j Component P.eport |

No change. !

!,

} G-9 Limerick Plant Specific Verification and i

i Component Report ;

No change. j
i

G-10 Perry Plant Specific Verification and- |,

Component Report ]
1No change.

i
'

G-11 River Bend Plant Specific Verification and'
-

Component Report ;

No change.

*

!

-8- |,
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CH ANGES MADE TO NEDC-32013P

Table (Cont.) Title

G-12 Susquehanna Plant Specific Verification and.
Component Report
No change.

H-1 RTT Technical Specification' Markup Notes
No change.

ILLUSTRATIONS

Figure Title

4-1 Response Time Testing Elimination _ Analysis..
'

Flo'4 : Process
Minor word change ~and figure number change.
(was Figure 3-1) .

6-1 Frequency ' (Typical) of Instrumentation:
Surveillance Required by BWR Technical:
Specifications
New figure.

J-1 BWROG Survey.of Instrument Technicians Tir.e-
to Detect Instrument. Sluggish Response
New figure.

!

I
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Enclosure 3
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DRAFT= '. .a

BWROG-94001
January 14,1994

1

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington,DC 20555

l
1
'

Attention: William T. Russell, Associate Director
for Technical Review and Inspection

Subject: BWR OWNERS' GROUPLICENSING TOPICAL REPORT " SYSTEM

ANAL YSES FOR ELIMINA TION OFSELECTED RESPONSE T&fE
'

TESTING REQUIREMENTS" (GENERAL ELECTRICREPORT ~
NEDO-32291)

|

i
The subject BWR Owners' Group (BWROG) Licensing Topical Report has been revised j
in response to NRC questions and to more clearly demonstrate that the elimination of

!
selected response time tests is ofno safety significance. While the BWROG has enhanced
the approach to justify the elimination of specific response time testing, the FMEA results
remain valid and these analyses ofinstmmentation failure modes confirm with reasonable

assurance that failures which affect response times can be detected during other
surveillance tests required by current Technical Specifications. Because this licensing
change improves plant safety and reduces plant operation and maintenance costs, the
proposed change qualifies as a Cost Beneficial Licensing Action (CBLA)~and should be
reviewed by the NRC on a priority basis. Based on a conservative reduction of 1500 man-
hours per outage and the potential reduction in outage length, cost savings are estimated -
to range from $50,000 to $100,000 per unit per year.-

The report concludes that response times are maintained with the current practihes and
that response time testing is unnecessary based on plant operating history and experience.
The other existing Technical Specification required surveillance tests (calibration tests,
functional tests, and logic system functional tests) ensure instrumentation health. Results
of this BWROG evaluation confirm that response time tests are of no safety significance,
cause unnecessary personnel exposure, reduce availability of safety systems during
shutdown, and are a significant burden to utility resource.

e _ _ _ - - . - - - a a- ^ - ---
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W.T. Russell, NRC

"*#" ML DRAFTa

Page 2
,

' l

l

This letter has been endorsed by a substantial number of the members of the BWR'
Owners' Group; however, it should not be interpreted as a commitment'of any individual . .

member to a specific course of action. Each member must formally endorse the BWROG . -I

position in order for that position to become the member's position.- |

If you desire to discuss this report in more detail, please contact me at your convenience.

Very truly yours,
.

f

L. A. England, Chairman >

BWR Owners' Group

EXEC 6T/LAEfrAG/rt

ec: BWROG Primary Representatives
BWROG Executive Oversight Committee
BWROG Response Time Testing Committee; 1

RA Pinelli, BWROG Vice Chairman
RC Jones, NRC
PJ Loeser, NRC -
JL Mauch, NRC
JS Wermiel, NRC
AC Thadani, NRC
A Marion, NUMARC
RC Torok, EPRI
LS Gifford, GE/RCK
NRC Document Management Branch i

,

,

' |
- _ _ _ _ _ _ _ . _ _ _ .- ... .- ..- - - - . - . -
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NEDO-32291- .j

( DRF A00-05806 !,

i

) Class I- !
'

!' January 1994! -

:

DRAFT
1

GE NUCLEAR ENERGY

I
,

BWR OWNERS' GROUP-
LICENSING TOPICAL REPORT

SYSTEM ANALYSES FOR THE ELIMINATION OF

SELECTED RESPONSE TIME TESTING REQUIREMENTS

5

T. A. Green

M. I. Khan

W. P. Sullivan.

t

i

-;
,

|

Approved:
S. J. Stark, Manager
BWR Owners' Group Projects

t

|
i- Work Performed for the BWR Owners' Group i

Response Time Testing Conscittee 1

i

f

.
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DISCIAIMER OF RESPONSIBIIITY

Important Notice Regarding Contents of this Report

PLEASE READ CMLEFULLY

The information contained in this document is furnished for.the purpose
of providing the members of the BWR OWNERS' GROUP with bases and methods for
the system analyses for the elimination of 'the selected response time testing .
requirements. The only undertakings of General Electric Company respecting.
information in this document are contained.in the' contract between the Boiling
Water Reactor Owners' Group and. General Electric Company (i.e., the Standing--

Purchase Orders for the participating utilities in effect at the time this
report is issued) and nothing contained in this document shall be construed as
changing the contract. The use of this information by anyone other than that
for which it is intended, is not authorized: and with respect to ag
unauthorized use, General Electric Company makes no representation or
warranty, and assumes no liability as to the completeness, accuracy,-or ,

'
usefulness of the information contained in this document.

,

.

9
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ABSTRACT

4

! '

l This document supersedes and replaces NEDC-32013P, " System Analyses for
Elimination of Selected Response Time Testing Requirements", dated March-1992.

.

This document provides the technical justification for the elimination of
selected response time tests in (1) Reactor Protection System (RPS)'

instrumentation, (2) Isolation System Actuation. instrumentation, and (3)-

j Emergency Core Cooling System (ECCS) instrumentation. The document-has been
revised to address NRC consnents and to provide more information on the safety ;

{
significance of the proposed improvement.
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1.O EEECUTIVE SI2eGLRY

The BWR Owners' Group (BWROG) has proposed the elimination of the
requirements for performance of response time tests (RTTs) of selected

Iinstrumentation in the Reactor Protection System (RPS), Emergency Core

Cooling System (ECCS), and Isolation System. Because this licensing

change improves plant safety and reduces plant operation and maintenance ]
costs, the proposed change qualifies as a Cost Beneficial Licensing

Action (CBIA) and should be reviewed by the NRC on a priority basis.

Based on a conservative reduction of 1500 man-hours per outage and the

potential reduction in outage length, cost savings are estimated to |

range from S50,000 to S100,000 per unit per year.

This generic Licensing Topical Report has been revised in response
|

to NRC questions and to more clearly demonstrate that the elimination of j

selected response time tests is of no safety significance. While the !

BWROG has enhanced the approach to justify the elimination of specific

response time testing, the FMEA results remain valid and these analyses
'

of instrumentation failure modes confirm with reasonable assurance that

failures which affect response times can be detected during other

surveillance tests required by current Technical Specifications. Note

that the EPRI report (Reference 1) which justifies the elimination of

sensor response time testing has been updated to respond to questions

from instrument vendors, GE, Westinghouse, and the NRC. The plant-

specific data from the previous submittal are unchanged.

The report concludes that response times are maintained with the |

current practices and that response time testing is unnecessary based on I

plant operating history and experience. The other existing Technical

Specification required surveillance tests (calibration tests, functional

tests, and logic system functional tests) ensure instrumentation health.

Results of this BWROG evaluation confirm that response time tests are of
,

no safety significance, cause unnecessary personnel exposure, reduce |

availability of safety systems during shutdown, and are a sigriificant

burden to utility resource. i
|

Qwd U$h % ;

As a suppl ent to the above evaluations, participants will update

test procedures (if required) to assure that the instrument technicians

recognize response time delays in instrumentation. A BWROG survey has

concluded that instrument response time delays of 3 to 5 seconds can be

reasonably detected by instrument technicians. A safety evaluation has

|
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confirmed that delays of individual specific trip functions of a few
seconds have very low safety significance. This' realistic bases

evaluation showed that a good deal of margin exists in the licensing
analysis. Within a trip function, redundancy exists in individual

~

instrument channels (e.g., 1 out of 2 twice) and diversity exists >in-
most safety trip functions (e.g., neutron flux, water level, drywell
pressure). Also, for most of these instruments the' response times are
insignificant compared to the safety system actuation' times.-

4

1

g
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2.0 INTRODUCTION

Current Standard Technical Specifications require certain BWR

plants to periodically perform response time tests, as defined in ISA

Standard 67.06, (Reference 4), for instrument channels in the RPS,

Isolation Actuation System and ECCS. The purpose of these tests is to

ensure that changes in response time beyond acceptable limits assumed in
safety analyses are detected. It is not necessary to demonstrate that

the response time design value is met. The instrumentation response

time tests provide measurement of specific sensor, trip unit and/or loop

response time. The information obtained from these tests is compared to

Technical Specification requirements to demonstrate that the specified

performance is met. Operational history has shown that degradation of
instrumentation response times beyond acceptable limits are being

detected during the performance of calibrations and other surveillance

tests. The performance of conventional response time tests has proven

to be of little value in assuring that instrumentation will perform as

required or for determining the health of the instrument. The umjority

of allowable instrumentation response times are much longer than

instrument circuits require for signal processing from sensor input to

final output signal. Additionally, the instrument response time is'

insignificant compared to safety system actuation times. Therefore, the

continued performance of instrument time testing may actually detract

from safety by: 1) increasing the time when safety systems are

unavailable to perform their safety function, 2) increasing the

potential for inadvertent safety system actuations, 3) adding to refuel

outage complexity thereby increasing the shutdown risk, 4) increasing

the exposure of plant personnel to radiation, and 5) diverting resources

from other tasks which are important to safety. Based on the above five

attributes, it has been determined that the elimination of response time

testing is a Cost Beneficial Licensing Action. A discussion of the

safety benefits is provided in Section 3.0.

The proposed elimination of selected RTTs has also been identified

as a line-item Technical Specification improvement in NRC Generic Letter

93-05 (Reference 5). This line-item improvement was part of a NRC study

that included a comprehensive examination of surveillance requirements

which is documented in NUREG-1366 (Reference 6).

The proposed elimination of selected RTTs is also consistent with

the current Maintenance Rule implementation. The Maintenance Rule is

TAG 33/RTT-1 2-1
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performance based and permits specific instrumentation monitoring or

calibration methodology to be set by the licensee based on: 1)' safety

significance of the instrumentation; and 2) whether perfonnance or

condition of instrumentation is effectively controlled by appropriate

preventive maintenance (PM). This report will show that response time

changes beyond acceptable limits, including the detection of maintenance

preventable functional failures-(MPFFs), can be detected during other-

periodic tests.

The BWR Owners' Group formed a Response Time Testing Committee in
late 1990. The principal objective of this BWROG program was to

eliminate unnecessary Technical Specification ~zesponse time testing

requirements that could potentially degrade pl.nt safety. -This'

objective was accomplished by conducting failure mode' analyses to show-

with reasonable assurance that there is no' failure' mode which affects
'

response time 'or,. when a response time failure rode exists, show it can

be detected during surveillances or other testing before the response of

the instrument degrades beyond acceptable limits. Section 4.0 provides-

a more detailed discussion of the. analysis approach.

Most of the instrumentation response time testing targeted for-

elimination involves tests where the instrumentation loop response' time
is a small fraction of the total allowable system response time
requirement. This typically occurs when the total allowable system

response time is equal to or greater than ten seconds. In addition,

selected pressure and differential' pressure sensor response time testing
can be eliminated on the basis of work done by EPRI (References 1 and 9)
and supplemented by the BWR Owners' Group.

On this basis, the following response time tests were considered

for elimination:

(1) All ECCS actuation instrument loops (entire channel).
.

(2) All Isolation System actuation instrument loops (entire -

channel) except for Main Steam Isolation Valves (MSIVs ) '.

(3) Sensors only, for selected RPS actuation.

(4) Sensors only, for selected MSIV closure actuation.
!

I
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Section 5 provides a complete listing of.the selected. response

times considered in this study.'

Two representative BWR plants were chosen for-detailed analysist
.,

Fermi-2 (BWR 4) and River Bend (BWR 6) . The response time requirements

for the other BWR plants participating in this study were verified

against the analyses of the'two lead plants. .The overall approach used

to justify the elimination of the selected response' time surveillance

requirements was based on the analysis of'the failure modes of the

components in the instrumentation loop. Failure modes that can. affect

instrumentation loop response time were further. analyzed to determine-

what other surveillance or'other techniques would~ reasonably ensure

detection of response time. failure beyond acceptable limits. Section.6
,

| provides a discussion of the routine periodic' tests ' hat are used to
~

t

detect changes in instrument response.

Section 7 describes the results'from the analysis of the-two: lead.

plants and their application to the other BWR participating plants.

i

.l

l
-

|

;

!

I-

-

|
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3.0 BENEFITS OF RESPONSE TIME TEST TmTMTION .

I

By the elimination of response time testing, safety benefit is,

gained while still maintaining the capability to detect degradation ,,
'

j prior to the time when instrument performance degrades beyond- acceptable -
limits. This section describes the improvement _in plant safety which

can be gained by the elimination of response' time testing where j

i calibrations and other surveillances can adequately detect response time

degradation. In addition to the safety benefits, significant cost !
.

| savings are realized due to reductions in manpower and outage days which |

| makes the RTT elimination a Cost Beneficial Licensing Action.
1

J

t 3.1 SAFETY BE K ITS
1 i

l
'

| Elimination-of response time tests will. result in significant i

; improvement in plant safety by:

(1) Minimizing the Time When Safety Systems are out of Service or

otherwise Incapable of Responding to a Degraded Plant ~

Condition. Performance of response time testing' requires the
instruments being tested to be isolated and thus unable'to- 1

provide an automatic actuation signal to the affected system. ;

Therefore, the affected system is considered Inoperable in ),
'

: accordance with Standard Technical Specification Definitions of

) Operability. According to a BWR survey, the time required to

conduct these RTTs ranges fram one to three days per division.;

Elimination of unnecessary response time tests will improve

plant safety by reducing the time safety systems are out iof

) service for testing.

i

| (2) Reducing the Potential for Inadvertent Essential Safety

Function (ESF) Actuations. A significant number of ESF

actuations occur due to response time activities. A high

potential for error la present during the installation and

removal of temporary circuit alterations required to realign

plant safety systems to a configuration which will allow-

response time testing. Therefore, elimination of unnecessary

RTTs reduces the potential of plant transients. caused by ESF,

actuations.

,
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3 (3) Reducing the complexity of Refuel Outages'and thus Reduce <

f Shutdown Risk. This concern deals with the extension of ECCS

: inoperability windows and the' complexity of having more than
:- one safety system incapable of performing its safety function.

1 In general, each ECCS divisional window is extended'by one to
1

three days to acconnodate response time testing. This4

| increases the total time that ECCS makeup-capabilities to the' I

f reactor o'r fuel pools are not'available. For a' plant with1
~

i three ECCS divisions,.this time could. add _three to nine. days to

! an outage.' During refuel activities,-the ECCS 'and major piping

| are realigned frequently to support a wide variety. of

maintenance tasks, leading to some increased probability of,2

; draindown events. Although Technical Specifications : contain .

| spec 1fic minimum requirements for makeup capabilities-which~
j must always be met, it is now widely accepted that outage

]_ activities affect tho' core damage frequency .(shutdown risk) .

j Elimination'of unnecessary response time testing activities
. .

: reduces the shutdown risk due to'the unavailability of safety 1
.

] systems.
;

;

; (4) Reducing Personnel' Radiation Exposure (AIARA) . Complex
.

j response time testing-requires stationing personnel.at the

i location of instrument sensors which are often in-radiation
4

i areas. The BWROG survey results'show an estimated dose

reduction of 0.5 to 3.0 man-rem per outage...

(5) Allow Critical Personnel To Be Used For'More Significant Tasks.
I A survey performed' by the BNROG showed that ' the ? elimination of

response time testing on select' systems will result |in a,

i savings of 1500 to 2600 manhours per outage. This estimate 1
. does not include additional manhours needed for support.
i personnel such as health physics, engineering and outage
3; planning personnel. These personnel can.be utilized to perform
| other tasks which have a greater ' impact on plant safety. '

*

i
'

- 2

Based on the above, the elimination of-response time testing for- ,
*

the selected instrumentation listed in this submittal'provides
J

'

-!

significant benefits in.the availability and operation of safety; systems- |
'

as well as providing the. opportunity to reduce dose-and utilize plant ]
t

resources more offactively. Therefore, it can be concluded;that

,

k .

<
?
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response time testing should be eliminated as a Cost. Beneficial
Licensing Action.

3.2 COST SAVINGS
l
.

Based on the BWROG survey, the savings'in manhours are 1500 to 2600 |

per outage. This represents at least $50,000/ year / plant savings in*

manpower alone. This is a very. conservative estimate since additional'

cost savings will be realized in reduced personnel radiation exposure
and the potential reduction in outage days which contribute to the loss
of power generation. This estimated savings could be conservatively

!increased by a factor of two when these -additional factors Lare'
considered (i.e., $100,000/ year / plant).

;

4

I
1

,
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4.0 APPRQhCE2

|

The fundamental approach developed in this study is consistent with
! Regulatory Guide 1.118, Revision 2 (Reference 2), which endorses'IEEE !

338-1977 (Reference 3), and is stated as follows:-

|

" Response time testing of all cafety-related equipment, per se,

$ is not required if, in lieu of response time testing, the

i response time of the safety equirement is verified by functional
test 1ng, calibration checks or: other tests, or both. This is

acceptable if it can be demonstrated that changes in response,

time beyond acreptable limits ace accompanied by changes in
~

perfor- ..ce characteristics which are detectable during routine
,

f periodic tests. "

$ The analysis flow process is presented in Figure 4-1. Fermi-2 and
I River Bend were selected as lead plants ta represent. a typical AWR/4 and

a BWR/6 plant, respectively. Technical Spec 1fication response time;

testing requirements ("RTT Trip Functions") for these lead plants are
,

listed in Tables 4-1 and 4-2, respectively.

3 .

-

i After the Technical Specification trip functions were identified
| for the lead plants, a detailed listing of . specific loop components was

compiled for each loep. Typically, there are 20 to 24 trip functions ,

; per plant. All components in the affected instrumentation loops which
could potentially affect the loop response time were. identified. These
components include transmitters, relays, trip units, switches, indicator

,

trip units (radiation), trip auxiliary units (radiation), log rad

j monitors (radiation); and Bailey /GNAC alarm units, sunners, and square

root extractors.

.

5 Detailed failure mode evaluations were then conducted for all
instrumentation loop companents in order to determine whether failures
could affect response time. When it was determined that failure modes
could affect instrument loop response times, the consequences of such
failure were evaluated. An analysis was then made to determine whether.

'

other surveillance testing would identify these potential response time
; '

degradations. As part of the failure mode evaluations,. component
experts and vendors were contacted to assist with'and verify the

.

analysis.
-

a r

e
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A review of component failure experience was performed by

conducting BWR-specific surveys, and by researching the Nuclear Plant
Reliability Data System (NPRDS), NRC Bulletins, NRC Information Notices,
and GE Service Information Letters (SILS). This review was used to
determine if actual RTT failures could be reasonably detected by
surveillance testing other than RTT.

The BWR Owners' Group RTT program also takes advantage of the work
performed by EPRI (Reference 1) which evaluated failure modes and
effects analyses (FMEAs) for most of the sensors employed in the
applicable BWR instrumentation loops. The EPRI report covered both
field data and macroscopic FMEAs. Approximately 4200 RTT data points
from 39 utilities were analyzed. This document was reviewed and in a
few cases supplemental evaluations were conducted to include the
analyses of sensors not covered in the EPRI study.

Following completion of the lead plant baseline response time
testing analyses, a plant-specific verification was performed'for each
of the other participating plants. Component and instrumentation loop
differences were identified and dispositioned either by showing that the

baseline analyses adequately covers the differences or by conducting
additional failure mode and effects analy-?e. Response time tests of
individual components within instrument loops were identified for
elimination based on the above analyses. Individual plant Technical

Specifications were marked-up to t;eflect the proposed elimination of
response time tests.

Following NRC approval of this generic BWR Owners' Group Licensing
Topical Report, each participating utility will prepare a plant-specific
license change request using the guidance provided in Appendix I.

.
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Table 4-1

|
FERMI-2 RTT REQUIRD:ENTS SELECTED FOR ANALYSES

.

Tech. Spec. Response Time
Fermi-2 RTT Trip Functions Table Number (sec) - (e)

Reactor Protection System Resoonse Times * I

3. Reactor Vessel Steam Dome' Pressure-- High 3.3.1-2 5 0.55
4. Reactor vessel Water 14 vel - low level 3 3.3.1-2 s 1.05
1. Primary Containment Isolation:

a.1 Reactor Vessel Low Water level - level 3 3.3.2-3- 5 13.0(a)
a.2 Reactor Vessel low Water Level - level 2 3.3.2-3 s 13.0(a)(d)
a.3 Reactor Vessel Iow Water Level - 14 vel 1 3.3.2-3 s 1.0(c)

s 13.0(a)(d)-
b. Drywell Pressure - High 3.3.2 3 s 13.0(a)
1. Main Steam Line;

c.1 Main Steam Line Radiation - High 3.3.2-3 s 13.0(a)(b)(d)-
c.2 Main Steam Line Pressure - low 3.3.2-3 5 13.0(a)(d)
c.3 Main Steam Line Flow - High 3.3.2 3 s 13.0(a)(d) i

2. Reactor Water Cleanun System Isolation:

e. Reactor Vessel Water level - level 2 3.3.2-3- 5 13.0(a)
3. Reactor Core Isolation Cooline System Isolation:

a. RCIC Steam Line Flow - High 3.3.2-3 $ 13.0(a)
b. RCIC Steam Supply Pressure - Iov 3.3.2-3 s 13.0(a)
4 Hirh Pressure Coolant Iniection System Isolation:

a. HPCI Steam Flow - High 3.3.2-3 s 13.0(a)
b. HPCI Steam Supply Pressure - Iow 3.3.2-3 s 13.0(a)
6. Secondary Containment Isolation:

a. Reactor vessel Inv Water level - 14 vel 2 3.3.2-3 s 13.0(a)
b. Drywell Pressure - High 3.3.2-3 5 13.0(a)
c. Fuel Pool Ventilation Exhaust Radiation - 3.3.2-3 5 13.0(a)(b)

High

Emereenev Core Cooline System (ECCS):

1. Core Sorav System:

a. Reactor Vessel law Water Level - Level 1 3.3.3-3 5 30.0
b. Drywell Pressure - High 3.3.3-3 5 30.0 1

1

.
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f Table 4-l'

FERMI-2 RTT REQUIREMENTS' SELECTED FOR ANALYSES.
|_ (Continued)
< ,

j Tech. Spec. Response Time
Fermi-2 RTT Trip Functions Table Number- ' (sec):;

2. Imt Pressure Coolant Iniection Mode of o m System: |

! a. Reactor Vassel ImiWater Level'- level .1 '3.3.3-3' s 55.0 :

b. Drywell Pressure - Eigh 3.3.3-3 - s'55.0';

l 3. Minh Pressure Coolant Iniection Syntaa.
' '

j a. Reactor vessel low Water Level - level 2- -3.3.3-3 s 30.0
'

:
; a

!. NOTES *
'

!
<.

[ (a) Isolation System instrumentation response time shall be measured and -

recorded as part of the IS01ATION SYSTEM RESPONSE TINE. Isolation
j system instrumentation response time specified includes diesel generator
j starting and sequence loading delays.
A

; '(b) Radiation detectors are exempt from response time testing.. Response '

time shall be measured from detector output or the input.of the first.,

electronic component in the channel.
I

i (c) Isolation System instrumentation response time for 'MSIVs . only. No
j diesel generator delays assumed for MSIVs.
I

| (d) Isolation System instrumentation response' time'for associated valves
j except MSIVs.
i

(e) Isolation System instrumentstion response-time specified for the. Trip2

! Function actuation of each valve group shall be added to isolation-time
,

)
j shown in Tables 3.6.3-1 and 3.6. 5.2-1 for valves -'in'each valve group 'to j
; obtain ISOLATION SYSTEM RESPONSE TIME'for each valve (applies to Table.- - i

} 3.3.2-3 trip functions only).

j _ i

i !
;
.

d-

I
4

i

|

;

i

j

4-4
i

.
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| Table 4-2
.

L RIVER BEND RTT REQUIRDfENTS SELECTED FOR ANALYSESi
.,1j

|- 3-

s .
. i

; . Tech. Spec. . Response Time
} River Bend RTT Trip Punctions Table Number -(sec) (d)
1 :
j Reactor Protection System Resnonse Ti==s.

,

I
j 1. Reactor Vessel Steam Done. Pressure - High .3.3il-2 g 0.35

) 2. Reactor Vessel Water Level - Low, Imvel 3 3.3.1-2- g 1.05-
; 3. Reactor Vessal Water 1Avel - High, 3.3.1-2 $ 1.05
j I4 vel 8
i y

: 1. Pr4==w containment Isolation: ';;
.

..

j a. Reactor Vessel Water 1Avel -.1Avel 2 3.3.2-3 g 10.0(a)

| b. Drywell Pressure - High 3.3.2 3 $ 10.0(a) ,

1

j . 2. Main Sta== Line Isolation:
! a. Reactor Vessel Water Invel - Iavel'1 '3.3.2-3 .g''1.0(b)/. .i

$ 10.0(a)(c) l
i b. Main Steam Line Radiation,- High 3.3.2 3 g 1.0(b)/

.

1

! $ 10.0(a)(c)- ;
c. -Main Steam Line Pressure - Imw 3.3.2-3J .g ;1'.0(b)/. '

,

| $ 10.0(a)(c)
d. Main Steam Line Flow - High 3.3.2-3 -g 0.5(b)/'

.| 5 10.0(a)(c) !

-

.
.

j 3. Secondary Contai-ne Isolation: !

| a. Reactor vessel Water Level - Invol 2. 3.3.2-3 $ 10.0(a) :
; b. Drywell Pressure - High 3.3.2-3 $ 10.0(a)-
a -

,

| 4. D==ator Unter C1==== Evne== Isolation:

|^ a. Delta Flow - High 3.3.2-3 *g 10.0(a)(e)' t

1 e. Reactor Vessel Water Level - Level 2 3.3.2-3 s 10.0(a)'
!

j 5. Reactor Core Isolation Cooline System Isolation: !

a. RCIC Steam Line Flow - High 3.3.2-3 $ 10.0(a)(f) |}

j b. RCIC Steam Supply Pressure - Imv 3.3.2-3 g 10.0(a)

l 6. RHR System Isolation:
i

i
'

c. Reactor Vessel Water Imvel - Imvel 3 3.3.2 3 $ 10'.0(a)
[ d. Reactor Vessel Water 14 vel - IAvel 1 3.3.2 3 s 10.0(a) .

'

!
<
:

4

,

'

a

.

.

! 4-5
!

i. :
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i Table 4-2
2

RIVER BEND RTT REQUIREMENTS SELECTED FOR ANALYSES, . ii

| (Continued)

| Tech. Spec. Response Time
River Bend RTT Trip Functions Table Number (sec)

Emerrency Core Cooline System (ECCS):

| 1. Low Pressure Core Spray System-(LPCS)~ 3.3.3-3
~

37.0s ,

:

j 2. Low Pressure Coolant Injection Mode of
'

j RHR System

) a. Pumps A and B 3.3.3-3 $ 37.0 ;

1 b. Pump C 3.3.3-3 .g 37.0
;

i 3. High Pressure Core Spray System (HPCI) 3.3.3-3 $ 27.0

NOTES:
i

| (a) Isolation System instrumentation response time'specified includes thel
. !

j diesel generator starting and sequence loading delays.

(b) Isolation System instrumentation response time for MSIVs only. No
diesel generator delays assumed.

| (c) Isolation System instrumentation response time for associated valves.
j except MSIVs.
i . .

j (d) Isolation System instrumentation response. time specified for the Trip-
~

! Function actuation of each valve group shall be added to isolation tiac - r

shown in Tables 3.6.4-1 and 3.6.5.3-1 for valves;in each valve . group.co-

j obtain IS01ATION SYSTEM RESPONSE TIME for each valve . (applies to Table
j 3.3.2-3 trip functions only).

! (e) Time delay of 45-47 seconds.

j (f) Time delay of 3-13 seconds.

a

i

,

2

I

i
l

$ 4-6,

4
'

h
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RTT TECHNICAL SPECIFICATION TABLES'

RPS(SENSDR ONi,Y) |
ISOLATION (ALL UCEPT MSIV)
MSIV(SENSOR DiL1)

;<

I I

I ECCS(ENTIRE CIMIEL)
i

-
1

i !

!

V
s

RTTTECHNICAL SPECIFICATION EPRI REPORT
TRANSMITTERS!

REQUIREMENTS
. PLANT DIFFERENCES * SWITCHES fl

.!

|"

1
Y

SELECTION OF LEAD PLANTS
P RE * FERMI-2(SWRM)4

LOOP DIAGRAMS * RER M WM.

MEASURED DATA*

,

V

R1T COMPREHENSIVE LOOP ANALYSES
* .DENTIFY APPUCABLE COMPONENTS 4 -

Y
* EXTERNAL OR UNIQUE DEVICES

A

| PARTICIPATING

]
PN TO SH. 2

j INPUT V
t

| RTT SURVEY /OUESTIONNAIRES '
.
'

i | TESTING PHASES
* FIXED VERSUS VARIABLE DAMPING ,

| | 4 |
* ECCS INSTRUMENTATION TIME

;
BREAKDOWN |

'

> * SURVEILLANCE FREQUENCY'
i

4' * RTT HISTORICAL FAILURE RATE
;

,' * TOP LEVEL LOOP COMPONENT |

' IDENTIFICATION

* BENEFITS
1 \

> i

| 1

V
]
J B TO 'dH. 2 '

1,
-

Figure 4-1. Response Time Testing Elimination Analysis Flew Process
Sh. 1)

4

l
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1
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PROM SH.1j
<

l
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PROM SH.1
<

i
j -1P- A ;

CATEGORIZATION OF COMPONENTS I
i * TRANSMirTERS |

. SWITCHES*

j . TRIP UNITS . 4
)- . RELAYS
| * OTHERCOWONENTS(RPS,RWCU
T AND RADIATION)
; i

*
a

1 '1P 1

;
^

',J REVIEW OF GENERIC PAILURE EXPERIENCE
! . W!SILS
! . +NPRDS
j + 981C SULLETINS

J
* pftC INFORMATION NOTICES ,

: i

$- h-
t
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j ' . VEleOR CONTACTS -
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>
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m _
'

- DEmeN ExPENENCE4 ,
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t
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J
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1 VERIPICATIONS
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.
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;
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*
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1

0
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5.0 DESCR1? TION AND L,tSTING OF SELECTED RESPONSE TIME TESTS TO AE

EtndTNAYED

5.1 INTRODUCTION
|

This sectica provides overall background information concerning the

current response time test (RTT) requirements. It provides insights
Iinto the basis for selecting certain RTT requirements for elimination

and identifies the margins available in affected systems. ' Analyses'have

determined that a small increase in instrumentation response will not

adversely affect system safety functions. A small increase in response

time on the order.cf 3 to 5 seconds can be reasonably detected during.

periodic c arve111ance tests.

!.2 E*tSTSMS REQUIRING RESPONSE TIME TESTING'

The response time testing (RTT) Technical Specification tables _for

the participating plants are provided in Appendix B. The two BWR
product lines (BWR 4s and BWR 6s) have been grouped. separately. These
tables reveal that the RTT Technical Specification requirements fall
into three systems: (1) Reactor Protection System (RPS), (2) Isolation
Actuation Instrumentation, and (3) Emergency Core Cooling system (ECCS).

5.3 RESPONSE TIME TESTS SELECTION FOR ELIMINATION

The RTT requirements for Isolation Actuation and ECCS

instrumentation, are proposed to be eliminated for the entire

instrumentation loops. These changes are consistent with the

recommendations of Generic Letter 93-05 (Reference 5). For RPS and MSIV
Actuation instrumentation, justification is provided for only the sensor.

in the loop based on the EPRI report for sensor RTT elimination

(Reference 1). The response times for the Isolation Actuation and ECCS

ir.strumentation are a small fraction of the total system response time
requirements (Isolation Actuation 10 to 13 sec., and ECCS 27 to'64

sec.). Instrumentation components that may experience response time. i

degrae.ation will continue to respond in the microsecond-to-millisecond

range prior to complete failure. Therefore, such response time

degradation would have no significant adverse effect and the

instrumentation would continue to meet the overall system requirements.
If the response time saould degrade to as much as 3 to 5 seconds, this

TAG 33/RTT-1 5-1
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degradation would with leasonable assurance be detected during. periodic-.
~

surveillance tests (tunctional tests, calibrationsf and channel. checks)-.
r

Conversely,.in RPS and MSIV actuation instrumentation. loops |the-
~

!
.

overall Technical Specification response time rnquirements are much" .j
'

shorter (0.35 to 1.05 sec.) . For|the same component, the'responseftimei
degradation before failure can be significant in relation to the overall: -{

J

system response' time requirement.- As a' result, changes'in)
instrumentation. response. time beyond. acceptable limits givenzin-
Technical' Specifications may-not'be-readily. detected for all. components- -. ;

during other surveillance tests. Analyses ofiselected~ instrumentation:
sensors performed by EPRI (Reference. .1) indicateithat failure modes thati -

affect sensor. response times beyond. acceptable limitsican be' detected f
?

during calibrations or other surveillance tests;' The BWR Owners' Group 'i

'decided to use these analyses'as a basis for. elimination of selected
sensor RTTs but not to extend the analyses to?the remaining: ,

instrumentation. components (trip units, : relays, etc. ); for RPS ~and :MSIV_- :

Actuation loops. Therefore,?only the selected' sensor RTTs are proposed-- ,

for elimination ~in-the RPS and MSIV Actuation. instrumentation loops.; ;

s

Table 5-1 shows the range of participating BWR in'strumentation-RTT
requirements for (1) RPS, (2) Isolation Actuation Instrumentation, and.
(3) ECCS. The following is a discussion of the' individual? trip;

~

functions where RTTs-are proposed to be eliminated. 'The discussion ;
'

,

includes an assessment'of the affeet of a 3'to 5 second delay in ,

1

! instrumentation response time beyond the.normally acceptable; Technical' f

| 3pnification response-. time value (see' Appendix |J.for detailed
j dis cussion) . This assessment provides added assurance that there is'
I sufilcient time within existing safety marginsLfor an I&Citechnician to

i reasonably detect a failure or degradation in the instrumentationL

j response time. The 3 to 5 second delay was' chosen based |on a survey;of
i I&C technicians from participating BWR plants.

'
: ,

,

5.3.1 Beactor Protection System'

|
1 ,

I
k The three selected trip functions in the RPS area" considered for. ,

elimination of response tinne testing are.i-

:1

i
E Reactor Vessel Steam Dome' Pressure - High

'

*

Reactor Vessel Water level - Low, Level'3 :*

.
>

; ,

|
.

t TAG 33/T.TT-1 .5-2~
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- - - , . . _ . . . . -, -, . , - . , . ,,



NEDO-32291 .

Reactor Vessel Water Level - High, Level 8* -

The typical instrumentation response time requirements for these

RPS trip functions range from 0.35 to 1.05 seconds. These RPS circuits

have more restrictive response time requirements than the Isolation.
.

Actuation System and ECCS. Therefore, for the RPS, only the sensors
'

analyzed by EPRI were considered for response time testing elimination
(Reference 1).

A 3 to 5 second delay in the sensors for the above RPS trip

functions was determined to have no significant. impact on plant' safety.

For the level 3 sensors, a slight delay in the scram actuation would not *

affect plant thermal limits or fuel integrity and the core cooling

function. A delay in the Level 8 scram sensors would cause a slight

increase in reactor water level but would not result in cold water

intrusion into the main steam lines. A delay in the reactor high steam

dome pressure sensors would not affect the integrity of the reactor !

vessel or core thermal limits. A detailed discussion of the effect of a-

delay in these RPS trip functions is provided in Appendix J.

5.3.2 Isolation Actuation Instrumentation I

The Isolation Actuation System instrumentation response time '

requirements given in typical plant specifications are in the range of 5 !

10 sec. to 5 13 sec. (MSIV actuation-instrumentation response time
requirements are typically between 5 0.5 to $ 1.0 sec.) . The actual )
instrumentation circuits typically operate in a fraction of'.a second. I

The following Isolation Actuation instrumentation Technical

Specification response time requirements were considered for

elimination:
.

Main Steam Isolation Valve (MSIV) Closure
* Reactor Water Level 1 or 2

MSL Radiation High*

* MSL Low Pressure

Remaining Isolation Actuation

Reactor Core Isolation Cooling (RCIC) System*

High Pressure Coolant Injection (HPCI) System*

' TAG 33/RTT-1 5-3-
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-

.

High Pressure Coolant Spray (HPCS) System*

Reactor Water Cleanup (RWCU) Systeme ,

i

Primary Containmento

Secondary Containment
~

e

* Residual Heat Removal (RHR) Shutdown Cooling / Head Spray
) ,

Because the Isolation Actuation instrumentation logic: functions are

in parallel with the startup of the diesel generators, the response time'
requirements ($ 10 sec. to $ 13 sec. ) are not critica11 for the. majority
of the isolation circuits. This is consistent with-the recommendations-
of Generic Letter 93-05.(Reference 5). The main steam isolation valves
(0.5 sec. to 1.0 sec. ) are an exception. Hence, elimination of response

time testing for the MSIV actuation. circuits covers only the sensors.

A 3 to 5 second delay in the sensors'that-initiate MSIV closure

(Reactor Water Level 1 or 2, Main Steam.Line -(MSL)LRadiation High and
MSL Low Pressure) will not significantly affect plant safety. The only

purpose of the MSIV closure for low reactor water level events is to

limit the potential increase:in the offsite dose. .No fuel damage would
occur even if there is a slight delay (3 to 5' seconds) in the MSIV

closure under these conditions.

The MSIV closure on high radiation level is. required when fuel

failure has occurred. An increase in reactivity due to a delay in h'igh
radiation sensors will not significantly affect offsite release.

MSIV closure on low MSL pressure is provided'to protect the reactor
system during normal power generation against. transients that could
cause uncontrolled depressurization. A 3 to 5 second delay in this

se:.sor trip would not affect vessel integrity or plant safety since the

reactor vessel is designed to accommodate even more rapid j

depressurizations than for this event.

|
1

A 3 to 5 second delay in the sensors that isolate the remaining
]

systems listed above does not have~any effect on the plant safety. 'This'

delay is a small fracticn of the required 10 to 13 seconds actuation j

time assumed in the safety analysis.,

A more detailed discussion of the isolation actuation

instrumentation delays is provided in Appendix J.

i

TAG 33/RTT-1 5-4
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5.3.3 Emergency Core Cooling System (ECCS) 'l

.

,

i
Response time testing requirements for the-following-systems were

i considered for_ elimination:
|<

Low Pressure Core Spray (27 to 40 sec.)*

; Low Pressure Coolant Injection 1(37 ts 64'sec.)'*

; High Pressure Core Injection / Spray (27 to 35 sec.) ]*

!
'

Unlike the isolation systems for ECCS the diesel' generator, 1

j emergency cooling pumps, and the injection valves response times are in
'

! series with the instrumentation response time. For these loops, only -

J s
~

the instrumentation will be eliminated from' response time testing. The '

: overall ECCS system response time requirement,'which includes diesel

j generator, injection valves, pumps, and other components,' still applies.

; Furthermore, the diesel generator and the injection valve Technical'
4

*

j Specification response time requirements are not eliminated. The
I instrumentation response time requirements are a very small fraction of b

! the total ECCS actuation times.
.i

A 3 to 5 second delay in ECCS sensor actuation does not affect

plant safety. This is supported by GE analyses performed for various,

design basis events. A more detailed' discussion of-.the effect of a
;

t delay in ECCS instrumentation is provided in Appendix J.
i
1

A

i

k
*

5

,'

i

b

;

'
.

I ' TAG 33/RTT-1 5-5
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Table'5-1 ~ '

,

,

' BWR INSTRUMENTATION RESPONSE TIME TEST REQUIREMENTS -

Reactor Protection System
,

0.35 to 1.05 sec. j

Isolation Actuation / Instrumentation
t

t

MSIV Closure - 0.5 to 1.0 sec.-

Remaining - 10 to 13 sec.

ECCS Actuation Instrumentation

LPCS - 27 to 43 sec.

LPCI - 30 to 64 sec.

HPCI/HPCS - 27'to 35 sec. |

tt

*

$

a

j

:

'|

j

-:

TAG 33/RTT-1 5-6
.

. . . - . . .. --



NEDO-32291

-

6.0 ROUTINE PERIODIC TESTS USED TO DETECT CHANGES IN INSTRUNENT

RESPONSE

BWROG Analysis has determined that changes in instrument response
are detectable prior to the response degradation beyond acceptable
lindts without the performance of conventional response time testing.
Therefore, no additional testing or surveillances are required. This

section discusses the current testing being performed, the frequency at

which the activity is presently performed and the advantages over
conventional response time testing.

Current testing which is presently required by Technical
specifications includes calibrations, functional testing, logic system
functional testing and channel checks. A description of each test,

including Standard Technical Specification definitions and the relative
advantages of each method appears in Appendix B to this report. It can

be concluded from analyses sunnarized -in this report that response time

degradation is detected by other surveillance techniques prior to the
instrument response degrading beyond acceptable limits. Figure 6-1

shows a typical example of the relative frequency.at which each activity
is performed. From this figure it can be determined that performance of

response time testing of individual instrument channels results in the

longest time interval (36 months) between performance of surveillance
activities. Response time degradation is more likely to be detected
during calibrations, functional tests, or channel checks which are

performed at the same or more frequent surveillance intervals: (18
months, quarterly or monthly, and once/shif t respectively) . than RTTs.
Therefore, the BWROG has concluded that the performance'of response time
testing is not necessary to detect degradation in instrumentation

response.

1

In addition to testing currently being performed to satisfy

Technical Specification requirements, other means are available to
evaluate instrument performance. The following is a discussion of two
supplementary methods:

(1) Assessment of as found calibration data. This method utilizes

data obtained during instrument calibrations and compares a ]
trend of as found calibration data to establish a trend of'
instrument drift. This technique has_been used in the past to

'

detect degradation of Rosemount transmitters due to a loss of-

I

TAG 33/RTT-1 6-1
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fill oil. Because this failure mode may not be detected during-
response time testing.

(2) operator and technician awareness. . Awareness of the potential
for degradation is the first line of defense in nonitoring the
health of instruments or any equipment. Although this. method
is qualitative and does not provide any documented data, this.

~

type of monitoring is a significant contributor to maintaining--
instrument health. operators monitor plant-parameters
routinely and are the first line of defense in determining if
instrumentation does not perform as expected. Additionally,
instrument technicians work with instruments.during the.

performance of calibrations.and functional testing and are
immediately aware of any degradation. -The BWROG has surveyed.
instrumentation departments at participating plants and '
selected PWR plants and has determit.ad that a technician can -
typically qualitatively detect an instrument with a sluggish
response prior to the time the response time reaches 3 to 5
seconds. To assure.that a degradation in. response of this

magnitude will not affect the margin of safety of affected
rystems, a realistic bases safety evaluation.was madej assuming .
a 5 second delay in; sensing a degraded condition. .The details
of this evaluation are included in Section 5.0 and Appendix J.

Participating utilities will nake provisions.to assure

operators and technicians are aware-of'the consequences of
instrument response degradation. Applicable procedures"may .

need to be revised by individual plants.to assure that

technicians monitor for response time degradation during.the
performance of calibrations and functional tests.

Industry activities are currently underway to extend the existing - ,

18-month calibration interval to as .long as 36 months. This proposed
change does not affect the basis'for RTT e1Luination which' relies on
calibration tests since the proposed longest calibration frequency

extension is identical to the existing channel RTT frequency (36

months).

By the perfornance of the above methods, changes'in; instrument
performance can be detected prior to the point where system response-
degrades beyond acceptable limits. ;

TAG 33/RTT-1 6-2
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7.0 ANALYSES RESULTS -

;

This section summarizes the results of;the two lead plant-specific

analyses and the application of these analyses to'other BWR plants. ;

I
'

participating in this study. These results include plant-specific. :

]
analyses of all applicable trip. functions identified in their. respective

Technical Specifications.

i 7.1 LEAD PLANT RTT INSTRUMENTATION LOOP COMPCNENT IDENTIFICATION

4

A comprehensive instrumentation loop component identification was

performed for each of the selected trip' functions'in the Technical

specifications listed in Tables 4-1 and 4-2. The identification-included-

a description of each component, its corresponding function and

model/ Master Parts List (MPL) or Plant IdentificationMSystem (PIS)

number. The plant drawing numbers and their latest' revisions used in.the

analyses were compiled. Loop devices not covered by lead-plant analyses

were also addressed. Annunciators, seal-in. circuits, recorder pens,

alarms etc. tnat are not required for response time testing were

excluded from this evaluation.
1

A comprehensive listing of loop components for both Fermi-2 and-

River Bend plants are contained in Appendices C.1 and C.2, respectively.

7.2 CATEGORIZATION OF MAJOR CCNPONENTS , ,

Upon completion of the compilation of instrumentation-loop-
components, all the potential response time sensitive components were
grouped by component type. Some components'(e.g.,' radiation-detectors,.
logic cards) are exempt from response time testing per Technical j

Specifications. The response time components were' categorized into the
following generic component groups: 1

Trip Units*

Relays*

Time Delay Relays ]*

Signal Conditioning Devices (Sumner, Square Root Extractor, j*

etc.) l

Radiation Devices (NUMAC, Auxiliary Trip Unit etc.)*

Transmitters / Switches*
j

.|
'

TAG 33/RTT-1 7-1
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!

Loop Devices (Capacitors for filtering, Alarm Units, power*

supplies, optical isolators)

A comprehensive listing of vendor models for these component groups

is included in Table 7-1. From this extensive database, a generic

response time failure mode analysis was performed for each vendor model

of the above components.

7.3 CCEPONENT FAILURE MODES ANALYSES

This section summarizes the results of the failure modes analyses

for the generic components that could potentially affect the

instrumentation loop response time. These analyses are based on detailed

engineering evaluations including vendor contacts, operating experience,

and design experience to investigate the potential failure modes of the

specific loop instrumentation. Several instrument vendors were

contacted during the component failure modes analyses, and these vendors

concurred with respect to the acceptability of eliminating conventional

response time testing. In addition, Rosemount has recently documented

their endorsement for the elimination of selected response time testing

as is being proposed by the BWR Owners' Group (Reference 14). A more

detailed discussion of the analysis results is provided in Appendix K.

Trip Units

The following can be concluded from the failure mode analyses of

the trip units:

(1) No failure modes were identified that could potentially |
increase the response time above the millisecond range.

(2) No failure modes that delay the normal response time were

identified without also affecting calibration or causing

misoperation detected in functional tests.

(3) Failure modes (resistance increase) which can extend the
response time, can be detected by loss of DC performance and

misoperation during functional tests.

TAG 33/RTT-1 7-2
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Relays

j

Relay failure modes normally result in a functional failure of the

relay or a gross degradation in. relay performance.- Either of these- |
conditions is readily detectable through functionalEtesting,| inspection

or observations of abnormalities.during routine operation before'the.
,

response time exceeds required operational 011mits .-(2 10. seconds) . ]
-a

'|

Time Delay Relays I

Time delay relays require calibration for-response' verification.. ;

and to assure setpoint accuracy. 'The" time delay' relays are-also: tested -)
as part of Logic System Functional Tests in most BWRs. l

i

Signal Conditioning Devices

'l

Any response time degradation beyond' acceptable limits can readily .

be detected by other surveillance tests. |

Radiation Devices , 'l

! 1

Trip Auxiliary Unit response-time failures can be detected during-
functional tests similar to the relay devices discussed'above.:

,
.. 3,

| Component failures that affect response time in.the NUMAC-Log Rod 1
~

Monitor would be in the microsecond range and therefore would not |

significantly affect the required response time.1;For the Log Radiation

Monitor (238 x 660 Series), the potential failure modes which'could.

change response time is difficult to justify without. extensive; testing.-
For this reason the elimination of response time testings'for this

device was not recommended. I

!

| Transmitter / Switches

Transmitters and switches can be eliminated'from response tima testing
based on analyses performed by EPRI (Reference-1).and -Mitional BWROG ;

Analyses for sensors not included in the EPRI analysis.

(1) Transmitters / Switches Included in EPRI Analysis

Only two failure modes and two manufacturing / handling defects were
identified in Reference 1 as affecting response. time without '

! concurrently affecting sensor output. These. failure modes and

|^
o
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j

defects apply only to sensors utilizing a fill fluid to transfer'

the process pressure to the sensing element. Rosemount sensors are

the only sensors of this type identified'for plants participating

in this BWROG study. The two failure modes'affecting response time
,

are the slow loss of fill fluid during pressurized operations and ]
variable damping potentiometer misadjustments.during maintenance.

For sensors that are susceptible to the slow loss of' fill-oil, j

Drift Analysis is the preferred method to detect the change in

instrument performance. Other diagnostic techniques such as

sluggish response and process noise analysis may be used:to-

supplement Drift Analysis.. When enough. fluid (Reference 10-13) is

lost to cause a significant response time degradation,'the sluggish j
response of the leaking sensor will be detected'during transmitter

calibration.

For transmitters with variable damping, measures must be.taken to.

ensure that the potentiometer is at the required setting at the

time of installation and after major maintenance.

The two manufacturing and handling defects are low sensor fill'

fluid during manufacturing and crimped fill capillaries due to

manufacturing or mishandling during installation / maintenance.

Since November 1989, vendor testing has been implemented to ensure
acceptable fill and capillaries. .In addition,'.when low fill fluid,

or crimped capillaries affect response time, the degradation can be

detected during pre-installation calibration.

(2) Transmitters / Switches Not Included in EPRI Analysis-

Two switch models used in BWR plants were not part of the EPRI
report. The analysis of the failure modes that could potentially
affect the response time of these components indicate that response
time testing is not required. '

.

Loop Devices

The analysis of several other components used in the

instrumentation loops of participating 'BWR plants indicate. either
response time is not affected or.the degradation in response time beyond
acceptable limits would be detected by other surveillance tests.

TAG 33/RTT-1 */ - 4
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7.4 FAILURE EXPERIENCE REVIEW >

A review of industry failure experience'provides valuable insight

to potential failure modes. The sources of this database ' search
affecting instrumentation response times include:

* EPRI

* GE SILs (Service Information Letters)

* NPRDS

* NRC Bulletins
* NRC Information Notices

* Plant Surveys

A representative. listing of th'e response. time sensitive component

failure experience, along with the Technical-Specification surveillance

testing that would have also identified the failure mode, is shown in

Appendices D and E. Appendix D provides the results from a review of!

generic BWR experience. Appendix E provides the results of experience as

reported in plant surveys.

FAILURE EXPERIENCE DATABASE SUMMARY:
;

End-of-life component failures (approximately 15%, 9.of 70*

events)

Material property defects, which have been improved over the*

years by using better materials (approximately 20%,fl6 of 70'

events).

Improper installations or not properly following. procedures*

,

(approximately 15%, 10 of 70 events).

Many manufacturers' defects,. inadequate tolerances, and*

inappropriate design deficiencies have been addressed by new -

designs (approximately 35%, 25 of 70 events).

Improper operation of the device, and other miscellaneous*

failures (approximately 15%, _10 of.70 events).

FAILURE EXPERIENCE REVIEW CONCLUSIONS:

Function is normally lost when response time is affected.*
,

TAG 33/RTT-1 7-5
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Failures affecting response time could have been identified by*

other tests and/or techniques. ,

There.are relatively few response time unique failures.*

|

7.5 APPLICATION OF RESULTS TO OTHER PLANTS

The two lead plants analyses, (Fermi-2 representing BWR4s and River

Bend representing BWR6s), provide the technical' framework for the-

verification of the other participating BWRs."The majority of the'

components were identified as part of the lead plant analyses.

4

Those components that were not covered by the lead plant analyses

were analyzed separately. Most of these components are in the RPS,

radiation isolation instrumentation area and Reactor Water Cleanup:

(RWCU) Systens. Some of the components, such as radiation detectors and

solid-state logic cards that have a self-test feature, are alreadyi

|

| exempt from response time testing. Components and devices such as
i
f annunciators, seal-in' devices, recorder pens, alarus and'11ghts that- '

have no bearing on response time were excluded from these analyses.

f A summary of the individual plant-specific verif'ications'for.the

participating BWRs is provided:in Appendix G. As a first step, all RTT
,

; components were grouped and listed for each plant. Appendix G also

identifies the type of component and whether it is a unique RPS or

radiation component. This classification was necessary for reasons
detailed in Section 5 (i.e., only the RPS sensor is exempt from response
time testing even though other components within that channel may.also
qualify for exemption). Radiation channels also employ unique

| components, and the failure modes evaluation for the radiation channels

with Log Rad Monitors (238X660 Series) revealed failures that do not

allow elimination of response time testing. Similarly, time delay relays
will require calibration to assure setpoiot recuracy.

The lead plants analyses were supplemented by individual component
failure mode analysis, failure experience reviews, and identification of

'

other tests and/or techniques that can detect response time failure

modes. The application of lead plant results, along with additional

supporting analyses representing the ' unique components, justifies the

i
.

TAG 33/RTT-1 7-6
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-

'elimination of plant specific RTT requirements identified and documented
in Appendix H.;

i
1

; 7.6 FUTURE MAINTENANCE AND DESIGN ndODIFICATIONS
.

; .. .

Plants that implement the recommendations' justified in this-LTR may-
,

| need to revise plant procedures and/or provide training to ensure that-
required testing is performed properly. Although-RTT is not required'

I for the majority of the components at the time of "like for like"

replacement, acceptance testing is performed as required to ensure'

critical design requirements are maintained.'

.

.

1

4

-

4

8 5

4

:
,

:
1

e

.

|

,

l
1

2

;

:
4

l

,

|
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Table 7-1

VENDOR MODELS FOR COMPONENT GROUPSj

,

} (a) Trip Units
!

,

f Rosemount 510DU*

Rosemount 710DU*

GE Trip Unit Series G100-G700*

:

I (b) Relays

GE HFAj *

GE HMA*;

j * GE HGA
* Bourns

Agastat GP/EGP Family*;

* ASEA RKMH2
i GE SAT 6004*

GE Type CR105*

GE Type CR205*

j GE Type CR305*

GE Type CR120A*
,;

Potter Brumfield MOR*
,

Potter Brumfield MDR*
,

Potter Brumfield'KH4690*

4

; (c) Time Delay Relays (Require Calibration)
~

Agastat TR/ETR*
,

i GE Type CR2820'* e

Eagle Signal HPS*
;

Agastat-7000/E7000*
,

(d) Flow Devices (Bailey /GENAC Modules)'

752 Summer*
,

} 750 Square Root Extractor.*

i

i

e'

4

!
!

1

.
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Table 7-1 d- '

,

VENDOR MODELS FOR COMPONENT-GROUPS :-!

(Continued) . ' ,
,

'
(e) Radiation Devices

.a

Radiation Detector*

- Sensor / Converter'194X927 (Exampt?from RTT)> ';.

- Ganna Ion Chambit 237X731.(Exempt-from RTT)
'

'

Trip Auxiliary-Unit (23 8X697 -- Series ) :*

Indicator Trip Unit (129B2802' Series). . ,i*

NUMAC_ Log Rad-Monitor-(304A3700 Series) <* r

Log. Radiation Monitor (238X660 Series)e*

(Not ' Eliminated from RTT) ..

, .

.. f ) BWR Pressure Sensors Included in the EPRI(Analysis(

Barton1288 and.289 Differential Pressure Indicating.*-

Switchest
Barton 763' Gauge Electronic Pressure: Transmitter- |*

Barton 764 Differentia 11 Pressure' Electronic Transmitter*

Rosemount Differential Pressure Transmitter Models 1151,*

1152-
Rosemount-Differential Pressure Transmitter Models 1153,- i*

1154
.

.
. .

,

Rosemount Pressure Transmitter Models-1151,11152*

Rosemount Pressure Transmitter Models~1153, 1154' -*

SOR Differential Pressure Switch*

* - SOR Pressure Switch.

(g) Sensors Included in BNROG Analysis
,

Barton 760 1*

Barksdale TC9622-3*

Barksdale BIT-M12SS-GE j*

't
(h) External Devices l

I .)
560 Alarm Unit ]

*

745 Alarm Unit 1*

Rosemount/GE Trip Unit Noise Suppression':*

Filter Capacitors
Cornell Dublier WBR' 2000-50 +-

Sprague 500D-35-

i
i

i

i ,

t

|
;

|
^'

!
I ' ;

|

,\
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Table 7-1

VENDOR MODELS FOR COMPONENT GROUPS
(Continued)

(i) Miscellaneous Devices

Power Supply*

.Hi Current Isolator 133D9947*

Optical Isolator 204B6186AA.*

Optical Isolator 204B6188AA*

,

9

'

I

|

! .;

.

'

1

| |

.
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8.0 CONCLUSIONS

The BWR Owners' Group has determined selected response time tests
required by Technical Specifications can be eliminated as a Cost

Beneficial Licensing Action based on improved plant safety and reduced
plant operation and maintenance costs. This conclusion is consistent
with the findings of NUREG-1366 and the recommendations of Generic
Letter 93-05. The following is a summary of the general conclusions
that support the BWROG proposed changes as a Cost Beneficial Licensing
Action:

(1) Response time test elimination provides an improvement to plant
safety and operation by:

Reducing the time safety systems are unavailable*

Reducing safety system actuations*

Reducing shutdown risk*

Limiting radiation exposure to plant personnel*

Eliminating the diversion of key personnel to conduct*

unnecessary testing

(2) Plant operating history and experience clearly show that

response times are maintained with the current practices.

|

(3) Existing surveillance tests (calibration tests, functional
|tests, channel checks, and logic system function tests) ensure

instrument health based on the following:

Analysis of instrumentation failure redes confirm with*

reasonable assurance that failures which affect response

times can be detected during other surveillance tests

required by current Technical Specifications.

Instrument response time delays on the order of 3 to 5*

seconds can be reasonably detected by instrument

technicians. Test procedures will be revised (if

necessary) as part of RTT elimination to provide

TAG 33/RTT-1 8-1



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

j ..
i

: #j:
,

d NEDO-32291 ,

h* l

l additional assurance that the instrument technician
'

recognizes response time delays in instrumentation. > -
,

'

j (4) Individual instrument channel =. response time delays for specific
trip functions and components - (on the order of milliseconds),:

| are a small fraction of response times' assumed in safety

|-
analyses. ' Analyses of design basis events indicate that a '3 to. ;

i' 5 second delay.in the fr.stest. required response times in RPS;
and MSIV closure (0.35 to 1.05 seconds) would have no. j

f
~

!

f
significant safety impact. - This' 3 to 5 second. timeL delay would

j with reasonable assurance'be detecte.d by an instrument! ;

i technician.
3
i .. ..

A

l In addition, the following are specific ~ conclusions-resulting from- .|

| the BWROG evaluations:
, , ,

i -. .

. .

j (1) The response time . components can be categorized into the ; -!
-

| following generic component groups': (1) . trip units, -(2) - relays, .
.

j (3) time delay relays, (4) . RNCU unique , flow devices s i-(5) :

! radiation devices, (6) transmitters and switches,| and' (7) loop-
devices. For a majority of these components, failure modes do ifI ~

| not affect response times. For components where response. time
| was affected, any significant response time degradation beyond.

~

t
; acceptable limits can be. reedily' detected by surveillance -
! tests, except as described below:

i

i

Log Rad Monitors (238X660 Series)'have' potential failure- '|" *

modes which could change: response time. -Elimination.of |

| response' time tests for' these . components is difficult to - |

| justify without extensive' testing -and therefore - cannot be
~

I eliminated based on analyses performed.byythe BWROG to
I- date. ,

i

Time delay relays will require celibrations to assure*

setpoint. accuracy.

'
. For transmitters with' variable damping, measures ~ must be*

!' taken to ensure that the potentiometer.i.s at the requiredL
setting at time of installation and after major

;

i maintenance.
;

5

i a

,.
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EPRI Report NP-7243 (Reference 1) identified-cases'where*

response time tests did not detect the slow loss of fill-

oil. However, Drift Analysis and other techniques are

available to detect the resulting change in instrument

performance. This tearing will be implemented.per-the

guidelines of NRC- Bulletin 90-01 and the associated
supplement (Reference 7)'to detect.the change in-

instrument performance caused by slow oil loss.

(2) Components such as radiation detectors are exempt from response -

time testing in the Technical Specifications. Similarly, logic

cards with a self-test. feature used in solid-state plants are

exempt.

(3) RTTs of instrumentation loops- for the following trip functions

in the Isolation Actuation System instrumentation and ECCS

instrumentation can be eliminated based on other Technical

Specification surveillance of:the instrumentation loops.and/or >

other techniques as required:
,

,

- All ECCS actuation instrument loops
- All Isolation System Actuation instrumentation loops

except for Main Steam Isolation Valves (MSIVs) sensors )
J

(4) RTTs of sensors for the following trip functions in the RPS and

MSIV isolation surveillance zequirements can be eliminated ~
based on other required Technical Specification surveillance j

tests: >

- Reactor Water Level 3 (RPS)
- Reactor Water Level 8. (RPS)
- Reactor High Steam Dome Pressure ,-(RPS)

Reactor Water Level 1_(MSIV. Closure) ~-

Main Steam Line Radiation - High (MSIV Closure)-

- Main Steam Line Pressure - Low (MSIV Closure)-
- Main Steam Line Flow - High (MSIV Closure)

TAG 33/RTT-1 8-3
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LIST OF UTILITIES / PLANTS PARTICIPATING IN THIS EVALUATION

BWR
PRODUCT

UTILITY NAME PLANT NAME LINE

Carolina Power & Light Company Brunswick 1&2 4

Cleveland Electric Illuminating Co. Perry 6

Commonwealth Edison. Company LaSalle 1&2 5

Detroit Edison Company Fermi 2 4

Entergy Operations Inc. Grand Gulf 6

Georgia Power Company- Hatch 2 4

Gulf Stattes Utilities Company River Bend 6 i

Illinois Power Company Clinton 6

Niagara Mohawk Power Corporation Nine Mile Point 2 -5

Pennsylvania Power & Light Company Susquehanna 1&2 4

Philadelphia Electric Company Limerick 1&2 -4

Public Service Electric and Gas Hope Creek '4

Washington Public Power Supply System WNP 2 5

i

!

e

i

e

+

5
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4 APPENDIE B F '-

,

#
B

} DEsCRIPTICMS OF TECENICAL SPECIFICATION SURVEILIANCE. TESTING AMD OTEER

TECENIQUES
!

!
.

$

! |

j' This Appendix'provides descriptions of Technica1' Specification
; surveillance *esting and includes the' response. time Technical Specifica-

| tion requirements selected for elimination for,the participating BWRs.

j The BWR 4/5 plant Technical Specification' requirement tables hav.s been j
'

j separated from the BWR 6 tables. The response time testing Technical
i Specification requirements have been: categorized' separately.for RFS,
| Isolation Actuation instrumentation and ECCS. t

i i

? .. . ;

B.1 r%= anal Calibration :,

,

3.1.1 S+=adard Technical Specification Definit u n'~
,

*

; i

j A CHANNEL CALIBRATION shall be the adjustment, as necessary,'of:

; the channel output such that it responds with necessary range and. ')
j accuracy to known values of the parameter which the. channel monitor 6.- '

The CHANNEL CALIBRATION shall encompass the entire channel,' including.

j the sensor and alarm and/or trip functions and'shallLinclude the CHANNEL

FUNCTIONAL TEST. The CHANNEL CALIBRATION may.be performed by any series
6

of sequential, overlapping or total. channel steps such that the entire.

; channel is calibrated.
.

::

j B.1.2 S+=adavd Chana=1 Calibration Description

,

4 . .. . . . . ;

; Channel calibrations are typically conducted once:every.eighteenL

| months, although calibrations may be performed more or'less frequently

j in some applications /elants. Channel calibrations contain more

j instruments / devices than those requirN for Technical' Specification.
operability and normally will conti.*a all instruments / devices in the

,

j loop. Engineering design cale';.lations are the source.of. input values, i

as found' (leave alone) and ar,left tolerances, required. limit vduas and| !

test equipment accuracy. . CaAlbrations'are performed by a technician-

s - removing the instrument from service and- applying . a knows ' input.' . Output -
: is compared to the input at several -(typically 9) pointsL over thei

i 3

'

,

*

,.
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B.2 e'hann=1 Checks

j B.,2.1 standard Technical specification Definition

!

A CHANNEL CHECK shall be the qualitative assessment of channel ,

behavior during operattion by observation. The deter rination shall -
include, where possible,. comparisons of channel indication and/or status

|
with other indications and/or status derived fr'.,m independent' instrument
channels measuring the same parameter.

*
!

i

B.2.2 3+=ndard c'hann=1 Check Description I
!

Channel checks.are routinely' conducted once per shift or daily.
Channel checks are' qualitative assessments of channel behavior during

I operation by observation and comparison of the channel indications-
and/or status from independent instrumentation channels measuring the.
same parameter. Redundant channel: readings are compared to'each other-
and to the acceptance criteria; hence, a channel check.is a judgment as
to whether an instrument properly' reflects the conditions it is-

;

monitoring rather than a simple comparison of readings. The operator-
| performing the channel check must determine if the instrument being
| checked is acceptable or unacceptable based on plant' conditions,

instrument behavior and/or past experience.

B.3 t'h=nnel Functional Test

B.3.1 standard Technical specification Definition
4

A CHANNEL FUNCTIONAL TEST shall include:

Analog Channels - the injection of simulated signal into the*

channel as close to the primary sensor as practicable to. verify
OPERABILITY including alarm and/or' trip functions and channel ,

failure trips.
!

iI

Bistable Channels - the injection of'a simulated signal into( *

the channel sensor to verify OPERABILITY including alarm-and/or q

trip functions.

i
'

TAG 33/RTT-1 B-2
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The Channel Functional Test may be performed by any series of

sequential, everlapping or total channel steps such that the entire

channel is tasted.

B.3.2 Standard Channel Functional Test Description

Channel functional tests are normally performed once every month

or quarter. A signal above a trip setpoint will typically be applied

and the proper output functions will be verified. Functional test input

may be applied at the trip unit output in lieu of testing the sensor.

These are qualitative tests which test instrument function but not

necessarily setpoints. A functional test will test as much of the

channel as possible without interfering unacceptably with the normal

plant operations. This test requires testing from the

sensor / transmitter to the point where a channel loses its identity. In

order to verify proper contact operation (wheneest possible), functional

tests will take credit for installed plant equipment such as lights,

alarms, etc. Where a direct indication of contact operation is not

available, a voltage test is performed. For circuits which de-energize

to actuate logic or contacts OPEN to trip, a visual verification of

contact operation may be performed in lieu of a voltage check where the
gap between contacts is readily observable.

B.4 Logic System Functional Test

B.4.1 Standard Technical Specification

A LOGIC SYSTEM FUNCTIONAL TEST as defir ed in existing Standard
Technical Specifications is a test of all relay; and contacts of a logic

circuit, fror, a sensor to actuated device, to ensure that components are
OPERABLE per design requirements.

A LOGIC SYSTEM FUNCTIONAL TEST as defined in the Improved Standard
Technical Specifications is a test of all logic components (i.e., all

relays and contacts, all trip units, solid-state logie elements, etc.)

of a logic circuit, from as close to the sensor as practicable up to,

but not including the actuated device, to verify OPERABILITY. The LOGIC

SYSTEM FUNCTIONAL TEST may be performed by any series of sequential,
overlapping or total system steps such that the entire logic system is
tested.

TAG 33/RTT-1 B-3
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B.4.2 Logic System Functional Test Description

A logic system functional test is typically performed during the

outage when the plant is in a cold shutdown condition.. A logic system

functional test will test the entire loop starting as close to the'

sensor as practicable all the way to the actuating device. Unlike the' 1

monthly / quarterly functional test which will test up to.the point where l
a channel loses its identity, the logic system functional test includes

the verification of the stroking of actuation devices.-

The logic system functional test will ensure that all'possible

logic combination paths for a trip signal are tested. - Test bypasses' are

also tests that ensure bypasses do not inhibit trip functions. Logic

system functional tests make extensive use of overlap testing. Credit

for testing may be taken from calibrations, functional, response time

testing, or operational surveillance procedures if they have an

appropriate testing frequency.

B.5 Resporae Time Test

B.5.1 Standard Technical specification

The REACTOR PROTECTION SYTEM (ISOLATION SYSTEM, ECCS) RESPONSE

TIME of each trip function shall be demonstrated to be within its limit

at least once per 18 months. Each test shall include at least one

channel per trip system such that all channels are tested at least once

every N times 18 months, where N is the total number'of redundant

channels in a specific trip system.

B.S.2 Response Time Test Description

Response time tests are typically performed during the outage when

the plant is in a cold shutdown condition. . The' response time'may be
measured by any series of sequential, overlapping or-total steps:such

that the entire response time is measured. The response time test

requirments in BWR Technical Specifications for the Isolation Actuation,

RPS, and ECCS are provided in Table B-l~ for the participating ~ plants.

Extensive review of the participating plant procedures reveals

that the majority of the plant response time testing is broken down into

TAG 33/RTT-1 B-4
_.
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three testing phases (Table B-2) . The response time testing phases are

defined as follows:

5
Phase I

'

The sensor response time test is the most complex, resource

intensive and exposure dependent part of respottse time testing.;

Phase II

In this phase, the trip unit (master trip unit and slave trip

] unit), along with the trip unit output relay, is response time

j tested.

! Phase III

This phase tests the remainder of the relay logic up to the

] actuating device, but not including the actuating device.

Phase IV*

Clinton, which is a solid-state plant, employs four testing

phases. The testing phases are set up differently for Clinton

; such that Pha.e III is defined as the logic delay time constant

and Phase IV as the relay logic to the actuating device.

; In addition to the overall system or trip function response time
! Technical Specification requirements,' most plants implement administra-

tive limits for each corresponding test phase. The. administrative'

' limits are more conservative and are summed to show that the overall
Technical Specification requirements are met.

The sensor response times range from as fast as 10 milliseconds to

| as slow as 530 milliseconds. The response requirenent varies, depending.
on the type of sensor. Trip units, on the other hand, operate in the 2

millisecond range or instantaneous. The design response times.for,

relays range from 15 to 85 milliseconds.

A sample of measured Fermi-2 response time testing.results broken

down by phase is provided in Table B-3. 'It can be concluded from these

measurements that the-instrumentation is'a very small part of the
F

overall requirement. The instrumentation tends to operate in the

; milliser,ond range as opposed to pumps, valves and the overall system
require.v nt.,

TAG 33/RTT-1 B-5
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A
Table'B-2

' RTT TESTING BROKEN DOWN BY TESTING PNASES

M
S Grand liepe M River

Brunswick ** Citaten** Forst 2 Outf manford Netch* Creek Lagette ~ Limerick Perrf** Send ^-n_-' ____

Phase t X X X X X X X X X X X X

Phase II X M M M M M M M M M M M

Phase lil X X X X X M M M M M M M
,

Phase IV M M M M M IRA IIA IIA M IIA M M
,

.!i

Me
Phase I - Sensor,

Phase II - Trip Unit and Imf output relay.

Phase III Relay logic to actuating device :2:'

*
3 .- .cc. m ha. t o pha s. .

++ clinton has Phase III defined as logic delay time constant and Phase IV has relay logic to h
~

actuating device. *
"

Some trip functions in NPCI, MSL - Radiation Mi_ Fuel. Pool' Ventilation, RNCU aro*

tested together.
,

-RPS testing is done in different combinations of Phases I and II.j **

! Phase III testing is rolled into these teste.
.Although Perry does not~opecify testing phases, Phases'I and.II are combined to provide a loop *

***

response. The results from this combined testing are incorporated .ithin select system performance ,

'

tests to ceselete the entire response time test. !

# Fermia2 has:ene phase for the radiation monitors.

## Nope Creek and LaSalle perform Phase I testing, but Phases II and III are combined into a single!
,

,

i phase of testing.

;

|-
u

I
s
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Table B-3

bys
FERMI-2 RTT MEASINUDGENT DATA AND RESULTS (Continued)

RTT Procedure

Senser Phase 1- Phase II Phase III Total
RTT Leops Numboe lheber Revision (meec) (seec) (asec) (meec)

PCI LEVEL-2 02180001 A 44.020.011 21 130 57 72.2 (RmL1) 259.2

RX WTO LEVEL-1 107.2 (Rat 2) 294.2

0 44.020.012 21 70 110 69 (RmL1) 249.0

95 (anL2) 275.0

C 44.020.013 21 200 110 09 (RmL1) 399.0

100 (RmL2) 410.0

0 44.020.014 21 220 53 70.6 (amL1) 351.6

05.4 (amL2) 350.6

e n
na a un 3-

*

Ette 021N096 E 44.030.30T 20 400 20 90 de 80 570*

SaTWELL Pet 00. Mt F 44.030.300 21 420 1T 95 00 05 532

0 44.030.309 20 350 19 ST 59 41 436

N 44.030.310 21 530 to 47 47 47 613

taTWELL PRESS. NI CT1s050 A 44.020.015 22 152 49.5 113 314.5

0 44.020.014 22 127 61 110.7 290.7

C 44.020.01T 22 05 55 155 295.0

0 44.020.010 22 '100 53 105 250

RCIC FLOW NI E41W05T A 44.020.M1 21 32 20 2.9 see 2.952 see

0 44.020.N2 21 20 21 3.2 sec 3.241 see
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Table B-3
j

i-

FEstMI-2 RTT MEASLIREDIDIT DATA AND RESULTS (Continued)

r

att Precedure
'

seneer Phase i Phase II Phase III Tetet
RTT Leope thaber Ihuber Revielen (asee) (asee) (anoc) (asee)

NOL FLOW NI $214100 A 44.020.M3 21 N 95 113 252.0

0 44.020.M4 21 IT ST T2 154.0
'

c 44.820.M5 21 20 43 T4 147.0

S 44.820.044 21 30 45 TT 152.0
'

It9L FLOW NI B2111009 A 44.920.M3 21 25 100 113 230.0'

~

e 44.020.M4 21 27 45 T2 144.0 % L

C 44.820.M5 21 25 53 76 154.8m
i

h 9 44.820.046 21 24 54 TT 157.0 U
a ta ,

I to

T L . M $1 E
$ SCCs $2150P1 A ' 44.030.259 23 50 23 tot 55 55 - 213

: .

; LPCs e 44.030.260 23 70 19- 120 .40 20 ' 209 |

C 44.030.261 22 tot 20 121- 54 de 302 -
'

2 D 44.030.262 22 135 '19 119 de 19 - 2 73

Phase Il
'

NPP . Rev INS IIe. - IIIS Wo. RT (see)
5' 44.020.019 - 22 -. .911#0064 911E4034 - 0.615 Mein steen Line Asdietlen

44.020.020 ' 21 ; 911110003 911t4030 0.44
44.020.921 22- D11u000C 91111805C 0.452

j 44.0ae.s22 22 e11mOOss 011se03s 0.47

44.820.10P - 22 ' biteeteA 311E009A 0.0333 Fuel Poet Ventitetten feeust Radiation ,

44.020.110 23 911NB10B. 911118095 0.172 [,_
'

44.020.111 ' 23 81111010C 'D118809C 0.14
44.020.112 ' 22 - 91180100 01158099 0.123

_

[
* Llettine Vetwee Corteepending to LPCI and anR.

*
r

P

i~
:
'

. . _
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APPENDIZ C.1

LEAD PLANT RTT INSTRUMENTATION LOOP COMPONENTS

This Appendix details the Fermi-2 Lead Plant _ instrumentation loop ~
,

I components, their corresponding functions in the respective' loops, and their-
model and MPL [Haster Parts List / Plant Identification System (PIS)) numbers.-
The top heading for each instrumentation loop identifies the trip function,

system description, table and item number, and the response time requirement.

The drawings used in the analyses, and their revision and sheet numbers are
listed at the bottom of each loop description. This comprehensive loop

analysis was conducted for each of the trip functions for both lead plants.
i

'l

C.1.1 Bases and Assumptions for the RTT Instrumentation Loop Component-
Identification (Fermi-2 and River Bend) .

i . .

The following bases and assumptions were made in the RTT analysess.*

4

Drawing numbers reflect the most current revisions identified and*

verified by the plants.

RTT instrumentation trip functions specified in the technical*
,

: specifications have considerable overlap due to common

instrumentation branches. Therefore, each RTT trip function
,

separately identifies componento reflecting only the'most pertinent

branch under consideration.
t

. . . .

One out of the four identical channels have been analyzed*

(typically, Channel A).

Seal-ir, circuits, annunciators, computer points,: alarms / lights,*

recorder pens etc. that have no sensitivity with respect to

response time have been excl.uded from the loop analyses.

i
; All response time sensitive components starting from the sensor up*

to the actuating device (but not including the actuating device)

have been identified. Actuating devices are excluded because they-

are not considered part of instrumentation response time tests.,

However, for some loops, actuating devices'have been listed only for
.

Identification purposes indicating the loop termination point.
,

C-1
.
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j In most cases, balance-of-plant (BOP) components such as exhaust'*

fans, supply f ans, etc. have not been considered. : Components that-

iperform primary functions and can'potentially affect. response times
i with respect to a given loop have been considered.
!
s

A list of Fermi-2 response time testing procedures that were-*;

.i

i reviewed or referenced is provided in Table B-3 of Appendix B..

1

For River Bend, confirmation of GE drawings against the plant ~j *

drawings was conducted by the plant personnel and any' modifications~

or differences'were resolved.j
}

It is assumed that the complementing channel is in such a state as! *

I to allow the analyzed channel to perform that action. For this
j reason one-out-of-two twice and two-out-of-two logic has not been

j noted in the loops.

1

3

:
?

6

c-2
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RTT TRIP FUNCTION TABLE No: 3.3.1-2 Fermi-2 (1 of 1)
3.0

i RTT TRIP FUNCTION ITEM NO:
-

SYSTEM DESCRIFTION : Reactor Protection System Response Times

]
TRIP FUNCTION DESCRIPTION : Rx Vessel Steam Done Pressure High

<= 0.55
T/S RTT REQUIREMENT (Sec) :

,

:

DEVICE

DESCRIPTION OF COMPONENT FUNCTION FIS & MODEL #
,

.

Pressure Transmitter Senses excessive Dome Pressure. B21-N078A
Rosemount 1153

Master Trip Unit Provides trip signal for RPS. B21-N678A
Rosemount 510DU

i C71-K206A
j Testability Relay Opens on Reactor High Pressure.

Agastat GP
-

j RPS scram Relay De-energizes on High Dome Pressure C71A-K5A GE HFA
.

Trip Unit signal.
|

Scram Contactors De-energizes the Scram Solenoids. C71A-K14A E CR105

,

.i

i
;
1

4

1

i

i
s

4

+

!

t

r

Reference Drawing Numbers:-

1 6I721-2155-16 Rev. F 6I721 2155-04 Rev. K
6I721-2155-08 Rev. J
6I721-2155-15 Rev. H
61721-2155-06 Rev. M

- C-3
i
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RTT TRIP FUNCTION TABLE NO: 3.3.1-2 Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 4.0

j SYSTEM DESCRIPTION : Reactor Protection System Response Times,

TRIP FUNCTION DESCRIPTION : Rx Vessel Lov Water Level - Level-3
<= 1.05T/S RTT REQUTunmHT (Sec) :

*

DEVICE

DESCRIPTION OF COMPONENT FUNCTION FIS & MODEL * |
|
'

,

i

Level Transmitter Senses Water 14 vel-3. B21 N080A
Rosemount 1153i

j Master Trip Unit Provides trip signal for RPS. B21-N680A
Rosemount 510DU'

+

Testability Relay Opens on Reactor Iow Water Level-3. C71-K207A
4

A5astat GP'

RPS scram Relay De-energizes on 14 vel-3 Trip Unit C71A-K6A GE HFA

signal.

Scram Contactors De-energizes the Scram Solenoids. C71A K14A,E CR105

!

1

:

i

i

!

:
1

i

1

.

;

4

<

1

Rsfarence Drawing Numbers:-

61721-2155-15 Rev. H 61721-2155-16 Rev. F
6I721-2155-06 Rev. M 6I721-2155-08 Rev. J

,

61721-2155-04 Rev. K<

i

C-4
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1

RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Ferui-2 (1 of 1)
j RTT TRIP FUNCTION ITEM NO: 1.a.1
'

SYSTEM DESCRIPTION : Primary Containment Isolation
TRIP FUNCTION DESCRIPTION : Reactor Vessel Low water I.svel- Level-3
T/S RTT REQUIREMENT (Sec) : <= 13.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTIpj! PIS in MODEL #

14 vel-3 Transmitter Senses level and provides analog B21-N080A-.

signal to the MTU, Rosemount 1153

Master Trip Unit Trips at preset level to de-eneregize B21-N680A,

output Relay. Rosemount 510DU'

MTU Output Relay Opens on Reactor Water Level below C71-K207A
: Level-3. Agastat CP

: Interfacing Relay Opens contacts on Iow Water 14 vel 3. C71A-K6A CE HFA

:
Interfacing Relay Opens contacts on Low Water Level-3 A713-K6A GE HFA

,

SitiationRelay Permissive to close valve E11-F015A. A71B-K17 CR120A

:

j Interfacing Relay & Closes valve Gil-F019, Gil-F003 A713-K59 CR120A
Initiating Relay Drywell Drain Outbd Isol valve and

3 TIP Ball valve isolation.

! Interfacing Relay Actuates RHR Inbd Solenoid valve A713-K76
logic. Agastat GP

,

Initiation Relay Closes valves Ell-F009, Ell-F022 & A71B-K29 CR120A
RHR Shutdown Cooling & Head Spray Inbd,

j Isolation valves.
4

i

1 1
'

i

|

1

|\

| Reference Drawing Numbers:- |

4

'

6I721 2155-16 Rev. F 6I721 2095-14 Rev. L |

61721-2155-15 Rev. H 6I721-2095-33 Rev. N
6I721-2155-06 Rev, M 6I721-2201-15 Rev. N
6I721-2155 04 Rev. K 6I721-2205-17 Rev. O

1

,

'

C-5
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RTT TRIP FUNCTION TABLE No: 3.3.2-3 Fermi-2 (1 of 2) l

RTT TRIP FUNCTION ITEM NO: 1.a.2 !

STSTEM DESCRIPTION : Primary containment Isolation
'

TRIP FUNCTION DESCRIPTION : Rx Vessel Lov Vater Level - Level-2
j T/S'RTT REQUIREMENT (Sec) : <= 13.0

1

DEVICE |
1

DESCRIPTTON OF COMPONENT FUNCTION FIS & MODEL #

Level-2 Transmitter Senses level and provides analog, 'B21-N081A
signal to the Master Trip Unit. Rosemount 1153

;

; Master Trip Unit Trips at preset level to de-energize B21-N681A
; the MTU output Relay. Rosemount .510DU
i

| MTU Output Relay Opens below water Level-2. C71-K208A-
Agastat CP

i Interfacing Relay De-energizes to open contacts on A715-KLA HFA
i Low water Level-2.

Interfacing Relay De-energizes on High Drywell Pressure A71B-K37 CR120A
or Reactor water Level-2.;

| Initiation Relay Actuates Recire Pump Seal inboard A71B-K101A
Isolation valve F014A. Agastat GP

.

Initiation Relay Actuates Recirc Pump Seal inboard A718-K101B
Isolation valve F014B. Agastat GP

j Initiation Relay Actuates PCRKS valve T50-F450 and A71A-K900 CR120A
T50 F451.

.

! Initiation Relay Actuates valves T48-F455, T48-F457, A715-K103A
and T48-F404. Agastat GP

! Initiation Relay Actuates valves T48-F601, T48-F602. A715-K103B
Agastat GP

Initiation Relay Actuates valves T46-F400. 1715 K103C
Agastat GPi

,

Reference Drawing Nos:-

61721-2155-22 Rev. I 61721-2611-10 Rev. P 61721-2155-06 Rev.-M-
61721-2155-15 Rev. H 61721-2671-15 Rev. G 61721 2155-04 Rev. K4

I

61721-2095-14 Rev. L 61721-2451-04 Rev. N 6I721-2451-04 Rev. N
$6I721-2095-33 Rev. N 61721-2658-07 Rev.lP 61721-2105-13 Rev. H

6I721-2105-14 Rev. J
,

!

C-6
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| RTT TRIP FUNCTION TABIZ NO: 3.3.2-3' Fermi-2 .(2.of 2)
j RTT TRIP FUNCTION ITEM NO: 1.a.2

| SYSTEM DESCRIPTION : Primary Containment Isolation
TRIP FUNCTION DESCRIPTION : Ex Vessel Iow Water Imvel - Imvel-2

j T/S RTT REQUTtRNRWT (sec) : <= 13.0
?

)
i : DEVICE .

| DESCRIPTION OF COMPONENT FUNCTION FIS & IIDDEL #
| ,>,,:

! Initiation Relay Actuates,331-F019, Reactor water- A715-K77.
i Sample valve. -Agastat GP

Initiation Relay Opens Permissive for_ system,T49-F601 T41M079. CR120A .
'& F465 Isolation valves Division-I.

,
,

~

j Interfacing Relay Primary containment isolation. T41N085.CR120A'

i

! Initiation Relay Actuaces valves G51-F600. G51-M405A
and G51-F602 'Agastat EGFD.i

!

Initiation Relay Actuates valves G51-F604 G51-M4058. '!

j and G51-F606. Agastat_EGFD'

,

"
,

1

|

.

,

I t-
~

>

F

i
,

a

Reference Drawing Nos:-

61721-2155 22 Rev. I 61731 "611-10 Rev.,P' 61721-2155-06 Rev.'N- -

61721-2155-15 Rev. H 6I7n ?A71-15 Rev. ' C 61721-2155-04 Rev K=

61721-2095-14 Rev. L 61'21-2451-04 Rev.~ N '61721-2451-04 Rev.- N
56I?21-2658 07 Rev.'F_.: 61721-2105-13 Rev. H61721-2095-33 Rev. N

61721-2105 14 frv. J

4

i
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Fermi-2 .(1 of 1)
RTT TRIP FUNCTION ITEM NO: 1.a.3

! SYSTEM DESCRIPTION : Primary containment Isolation
TRIP FUNCTION DESCRIPTION : Reactor Vessel Iow water Level- level-1
T/S RTT REQUTRmtrMT (Sec) : <- 1.0* & <- 13.0**

,

i

DEVICE

DESCRIPTION OF COMPONENT FUNCTION FIS & MODEL #2

;

f Leval-1 Transmitter Senses level and provides analog B21-N081A
signal to the MTU & STU. Rosemount 1153

;

i

| Slave Trip Unit Receives analog signal from MTU & B21-N684A

| trips at preset valua to activate Rosemount 510 & 710DU
; valve closure,
s

i STU Output Relay Opens on Reactor Water Level below C71-K260A
level-l & closes RUCU & Drain valves. Agastat CP'

i Intarfacing Relay De-energizes to activate the valve A71B-K7A CE HFA
closure.,

:
! Initiation Relay De-energizes to close Main Steam L:_ne A713-K56 CR120A
| Drain valves B21-F016.
i
a Initiation Relay De-energizes to close Main Steam A713-K52 GE HFA
i Line.
|

Initiation Relay De energizes to close Main Steam A715-K14 CE HFA
,

Isolation valves.4

|

i
4

i
j __

i

!
s

b
'

Rsference Drawing Numbers:-

6I721-2155-22 Rev. I 61721-2095-15 Rev. M
| 61721-2155-15 Rev. H 61721-2091-01 Rev. S
j 61721 2095-14 Rev. L 6I721-2095-17 Rev. 0

6I721-2095-33 Rev. N 6I721-2095-18 Rev. N

Rsmarks:
Isolation system instrumentation response times for MSIVs only.4 *

Isolation system instrumentation response times for associated**

valves except MSIVs.
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Fermi-2 (1 of 2)
RTT TRIP FUNCTION ITEM NO: 1.b ;

SYSTEM DESCRIPTION : Primary containment Isolation |
TRIP FUNCTION DESCRIPTION : Drywell Pressure - High |

T/S RTT REQUIREMENT (Sec) : <= 13.0
|
,

1

DEVICE
DESCRIPTION OF COMPONENT FUNCTION FIS & MODEL # j

|

Pressure Transmitter Senses Pressure and pUiEt analog C71-N050A
signal to the HTU. Rosemount 1153

Master Trip Unit Trips at preset level to de-enereg ne" C71-N650A
output Relay. Rosemount 510DU

MTU Output Relay De-energizes when Drywell Pressure C71-K216A ,

'

is above setpoint. Agastat GP

Interfacing Relay Opens on Drywell Hi-Pressure. C71A-K4A GE HFA

Interfacing Relay De-energizes upon receiving signal A71B-KSA GE HFA
from Relay C71A-K4A.

Initiation Relay Actuates Reactor Water Sample valve A71B-K77
B31-F019. Agastat GP

Initiation Relay Actuates TIP Ball valves Permissive A71B K59 CR120A
for A71B-K40 and A71B-K42.

Interfacing Relay & Actuates valve Gil-F019, F003 A71B-K42 CR120A I
Initiating Relay Drywell Drain Outbd Isol valve. A71B-K40 CR120A |

Interfacing Relay De-energizes upon receiving signal A71B-K37 GE HFA
from Relay A71B-K5A.

Initiation Relay Actuates Recirc Pump Seal inboard A71B K101A
isolation valve F014A. Agastat GP

Initiation Relay Actuates Recire Pump Seal inboard A71B K101B
isolation valve F014B. Agastat GP

Reference Drawing Numbers:-

61721-2155-22 Rev. I 61721-2095-14 Rev. L
61721-2155-15 Rev. H 61721-2095 33 Rev. N
6I721-2155-06 Rev. M 61721-2105-10 Rev. J
61721-2155-04 Rev. K 61721-2205-17 Rev. O
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Fermi-2 (2 of 2)*

RTT TRIP FUNCTION ITEM NO: 1.b
i SYSTP3 DESUdFTION : Primary Containment Isolation

TRIP FUNCTION DESCRIPTION : Drywell Pressure - High*

T/S STT REQUTREMENT (Sec) : + 13. 0

DEVICE

DESCRIPTION OF COMPONENT FUNCTION FIS & MODEL #

Initiation Relay Actuates PCRMS valve T50-F450 and A71A-K900 CR120A
T50-F451.

Initiation Relay Actuates valves T48 F455 T48-F457 A71B-K103A
and T48-F404. Agastat GP

Initiation Relay Actuates valves T48-F601 & T48-F602. A715-K103B
Agastat GP

initiation Relay Actuates valve T46-F400. A71B-K103C
Agastat GP

Initiation Relay Opens Permissive for system T49-F601 .T41M079 CR120A
and T49-F465.

Initiation Relay Actuates TWMS valves G51-F600 . G51-M405A, B

G51-F602, C51.F604 and G51-F606. Agastat ECPD

Rsference Drawing Numbers:-

61721-2155-22 Rev. I 6I721-2095-14 Rev. L
61721-2155-15 Rev. H 6I721-2095-33 Rev. N
6I721-2155-06 Rev. M 61721-2105-10 Rev. J
6I721-2155-04 Rev. K 61721-2205-17 Rev. O

C-10
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 1.c.1
SYSTEH DESCRIPTION : Primary Contaimaant Isolation
TRIP FUNCTION DESCRIPTION : Main Steam Line radiation - High
T/S RTT REQUTRNNT (Sec) : <= 13.0

DEVICE'
DESCRIPTION OF COMPONENT FUNCTION ?Is & MODEL #

Gamma Ion Chamber Steam Sensu Radiation level & activates Dil-N006A
Line Detector Scram L MSIV closure sequence. (237X731G001)

Iogarithmic Radiation Activates trip circuits upon signal D11-K603A
Monitor (NUMAC) from Camma Ion Chamber. (304A3700C005)

Trip Auxiliary Unit Output Relays and Contacts to C51A-22A
activate MSIV Closure.

Interfacing Relay De-energizes to actuate the Main C71A-K7A GE HFA
Steam Isolation Valve closure.

Interfacing Relay De-energizes to activate the Main A713-K64A GE HFA
Steam Isolation Valves.

Initiation Relay De-energizes to activate the Main A71B-K7A GE HFA-
Steam isolation Valves.

Initiation Relay Actuates 521-F016 Main Steam Line- A71B-K56 CR120A
Drain valves.

'

q,

|

Initiation Relay Actuates MSIV valves. A71B-K52 GE HFA |

1

Initiation Relay Actuates MSIV valves. A71B K14 GE HFA

Initiation Relay Actuates Reactor ' dater Sample A71B-K77
Isolation valve B31-F019. Agastat GP

!

|
;

Reference Drawing Numbers:-

61721-2185-03 Rev. J 61721-2095-14 Rev. L 6I721-2095-18 Rev. N
61721-2185-01 Rev. H 61721-2105-10 Rev. J
61721-2155-06 Rev. M- 6I721-2095-17 Rev. O
61721-2155-04 Rev. K 61721-2095-33 Rev. N,'

1
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; RTT TRIP FUNCTION TABLE N0: 3.3.2-3 Fermi-2' (1 of 1); ..!
.. .

f RTT TRIP FUNCTION ITEM No: 1.c.2

i STSTEM DESCRIFTION
.

: Primary Containment Isolation- g

i TRIP FUNCTION DESCRIPTION : Main Steam Line Pressure .mv u

| T/S RTT REQUvarwwwT (Sec) : * 13.0 ..;

j 'I
'

j DavIcz.
j DESCRIPTION OF COMPONENT FUNCTION FIS & MDEL # ;

i
'

-

! '

j Prsssure Transmitter Senses pressure in MSL and provides. LB21-N076AE ,

analog signal to the MTU.
'

.Rosemount 1151- 4#

.1
4 ' l r

!

| Mcater Trip Unit Trips at preset value to activate- B21-N676A. j

j MSIV Closure. Rosemount 510DU .!
1 .;

MTU Output Relay De-energizes when-Steamline Pressuree 'C71-K205A. a

is below setpoint. -Agastat GP j
. ,

! Intsrfacing Relay De-energizes to activate MSIV Drain A715-K4A GE HFA -!

j valve logic and Amumeistor. .

f Interfacing Reisy 'A715-K7A GE HFA--. De-energizes . to activate MSIVs. <

4 t

i 1
~

*

j Initiation Relay Actuates 521-FOl6 Main Staam Line 'A715-K56 CR120A-
i . Drain valve.- .

c -1
f

^!
| Initiation Relay Closes Outboard MSIV's.. A715-K52 CE HFA-
4

i e

f Initiation Relay closes Outboard MSIV's. A715-K14 GE HFA- :f
!
;- 9

|- -

i :

| 1

!
'

?

i'

I
I ,

t
-

,

4
1 \

| s

1

i Rafsrence Drawing Numbers:-
'61721-2155-16 Rev. F 61721-2095-17.Rev.'O

61721-2095-14 Rev. L 61721-2095-11 Rev. J:
b 61721-2095-18 Rev. N 61721-2155-15 Rev.;H 3

|- 61721-2095-33 Rev. N
!<

- :
'

I
q . -

4 . .

'c-12j
;-
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b
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RTT TRIP FUNCTION TABLE No: 3.3.2-3, Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 1.c.3

SYSTEM DESCRIPTION : Primary Gontainment Isolation
TRIP FUNCTION DESCRIPTION : Main Steam Line Flow - High
T/S RTT REQUTRENDIT (Soc) : <= 13.0

DEVICE

DESCRIPTION QF COMPONENT FUNCTION PIS & MODEL #

! Differential Pressure Senses MSL Flow (Delta-P) and B21-N086A, N087A,
j Transmitter provides signal to the MIU. N088A and N089A

Rosemount 1151
.

'
Master Trip Unit Trips at preset value to activate B21-N686A, N687A,

MSIV closure. N688A and N689A
Rosemount.510DU;

a

4 MTU Output Relay De-energizes to close MSIVs & Drain C71-K201, K202A,
valve logic.. Annunciator & Computer K203A and K204A.*

point. Agastat GP

Interfacing Relay De-energizes to activate MSIV A71B-K3A GE HFA
closure.

__

Interfacing Relay De-energizes to activate MSIV A71B-K7A GE HFA
closure. .

Initiation Relay Actuates B21-F016 Main Steam Line A71B-K56 CR120A !

Drain valve. *'

Initiation Relay Closes Outboard MSIV's. A715-K52 GE HFA

Initiation Relay Closes Outboard MSIV's. A71B-K14 GE HFA

Reference Drawing Numbers:-

6I'/?1-71'5-16 Rev. F 6I721-2095-17 Rev. O
CI?21-2095-14 Rev. L 6I721-2155-15 Rev. H
61721-2095-33 Rev. N 6I721-2095-18 Rev. N

Remarks:

.
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Fermi-2- (1 of 1)'
! RTT TRIP FUNCTION ITEM NO: 2.e

SYJIEM DESCRIFTION : Reactor Water Cleanup isolation

TR*IP FUNCTION DESCRIPTION : Rasctor Vessel Iow water Imvel - Laval-2<

<= 13.0
j T/S RTT REQUTuwRT (Sec) :
i

$ DEVICE

DESCRIPTION OF COMPONENT FUNCTION FIS dr MODEL #
4

s

; Levs1-2 Transmitter Senses level and provides analog B21-N081A
signal to the MTU. Rosemount 1153'

4

Master Trip Unit Trips at preset level to de-eneregize B21-N681A
output Relay. Rosemount 510DU'

f

MTU Output Relay Opens on Reactor Water Imvel below C71A-K208A
5 Level-2. 'Agastat CP

-
.

Interfacing Relay Opens contacts on Iow Level-2 for A71B-KlA GE HFA
RUCU Isolation valve.~

Initiation Relay Actuates G33 F001 RWCU Isolation A715-K26 CR120A-
valve. .;

_ . ,
,

j
,

i
'

.

4

i
i
!

!
,

c

!
.

i
4

1 -

R

I

Reference Drawing Numbers:-

6I721-2155-22 Rev. I,

61721-2155-15 Rev. H
61721-2095-14 Rev. L
61721-2265-03 Rev. M

C-14
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I

RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Fermi-2 (1 of F/ ),

RTT TRIP FUNCTION ITEN NO: 3.a l
' STSTEM DESCRIPTION : RCIC System Isolation

TRIP FUNCTION DESCRIPTION : RCIC Steamline Flor - High
i T/S RTT REQUTRENFMT (Sec) : * 13.0
:
'

d
DEVICE

f PIS!RIPTION OF COMPONENT FUNCTION FIS Ir MDDEL # |

|
e

. Differential Pressure Ss'nses High Steam Flow (Delta-P) and E51-N057A

| Transmitter. provides analog signal to trip Unit. Rosemount 1151
,

; Master Trip Unit Trips at preset Flow setpoint to E51-N657A
i de-energize the output Relay. Rosemount 510DU-
1

| MTU Output Relay Closes en High Steam Flow. E51 K202A
j Agastat CP . .

1 Slave Trip Unit Tripr at preset High Steam Flow E51-N660A, B
value. Rosemount 510DU,

l
'

Interfacing Relay Closes on High Negative differential E51-K203A
,

Pressure. Agastat_GP
e .

i Time Delay Relay Time Delay pickup for RCIC Isolation. E51A K12-
i Agastat TR
i

Initiation Relay Activates valve E51-F008. E51A-K15 GE RFA
.

1
i

e

;

|

4

i

s

- !

j I

I =

i I

!

j Refe.ence Drawing Nos:- I

61721-2235-11 Rev. J
j 61721-2235-02 Rev. 0

6I721-2235-01 Rev. 0 ,
,

'

j

a

: C-15 l
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NED0-32291-,

t

i RTT TRIP FUNCTION TAB 1.E NO:. 3.3.2-3 Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEN NO: 3.b

I STSTEN DESCRIPTION . : RCIC System Isolation
TRIP FUNCTION DESCRIPTION : RCIC Staamline Pressure - Imv

,

+ 13.0,

T/S RTT REQUIRENENT (Fec) :

;

' DEVICE

- DESCRIFTIDR_OF30MPON!M FUNCTION FIS ar MODEL *

: Proesure Transmitter Senses Low Steamline Pressure. E51-N058A~

'Rosenount 1151'

-

j Master Trip Unit Trips at preset Flow setpoint to E5A-N658A. _.

de-energize the output Relay. Rosemount 510DU
.'

MTU ov*.put Relay Closes when Steam Pressure is below E51-K204A

set point for vaccuum breakar, steam Agastat GP
: line Outboard isolation valve.i

Interfacing Re)sy Steamline Outboard Isolation valve E51A K58 GE HMA~ ~ ' ~

Logic.

s

Interfacing Relay Steamline Outboard Isolation valve E51A-K59 CR120A.

Ingic."

Ittitiation Relay Opens vr.1ve E51-FUOB E51A-K15 GE HFA
,

I Initiation Relay Opens valve E51-FU62 E51A-K63 GE HFA
,

.,

|
:

4

;

J

i

|
1

1
*

1

i

]

:
i
i

Rsference Drawing Nos:-
,

I 61721-2235-11 Rev. J 61721-2235-01 Rev. O

] 61721-2235-10 Rev. B 6I721-2235-3 Rev. R '

1 61721-2235-2 Rev. O
i
i .

;

- C-16
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NEDO-32291..
.

3 RTT TRIP FUNCTION TABLE NO: _3.3.2-3 Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 4.a

HigA pressure Coolant Injection System Isolation.STSTEM DESCRIPTION :
TRIP FUNCTION DESCRIPTION : HPCI Steam Flow - High
T/S RTT REQUIREMENT (Sec) : <= 13.0

,

; DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL #

,

Differential Pressure Senses Hi differential press on Hi E41-N057A4

Transmitter. Sem flow & provides analog signal. Rosemount 1153

External Input Capacitor Circuit Noise suppression filter E41-C1A CDE
rated at 2000 Micro-Farads. WBR 2000-50 MFD

Elaster Trip Unit Trips at preset High Steam Flow E41-N657A
value. Rosemount 510DU

Slave Trip Unit Trips at preset High steam Flow E41-N660A
;

value. Rosemount $10DU |

Interfs.ing Relay closes on High Steam Flow. E41-K202A
Agastat GP

Interfacing Relay (' loses on High Negative differential E41-K203A I

Pressure. Agastat GP
;

Time Delay Relay Opens after a.specified time delay E41A-K43
i

Agastat TR

Initiation Relay Close Sta supply. line Inbd Iso ',alve E41A-K44 GE HFA j
E41-F002, Supp Pool Inbd valve E41-F042.

J
!

Initiating Relay Inhibits opening of Steam supply line E41A-K36 GE HMA l
Inbd Iso valve, Suppression Pool |
Inboard Isolation valves E41-F002 & F042. I

i

l
~

Reference Drawing Nos:-

6I721-2225-09 Rev. B 61721-2221-04 Rev. U
6I721 2221-08 Rev. R 6I721-2225-04 Rev. N
61721-2225-12 Rev. K 61721-2221-09 Rev. M

C-17
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RTT TRIP FUNCTION Tit. ,v : 3.3.2-3 Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 4.b
SYSTEM DESCRIPTION : High pressure Goolant Injection System Isolation.
TRIP FUNCTION DESCRIPTION : HPCI Steam Supply Pressure - low
T/S RTT REQUnnntT (Sec) : * 13.0

,

DEVICE
I DESCRIPTION OF COMPONDIT FUNCTION FIS & MODEL #-

Pressure Transmitter Senser low Pressure in the steam E41-N058A-
Line. Rosemount 1153

'j Master Trip Unit Trips at preset Iow Steam Pressure E41-N658A
value. Rosemount 510DU

) MTU Output Relay Closes on Iow Steam Line pressure. E41-K201A
' Agastat GP
'

Intsrfacing Relay Energizes for HPCI Auto Isolation E41A-K48 CE HFA
vaccuum Breaker Isolation valve and,

Annunciator.*

d

Initiation Relay Inhibits opening of the valves E41A-K36 CE HMA
; E21-F002 and E21-F042.

'
Interfacing Relay Permissive to energize E41A-K79 E11A-K10A GE HFA

'
i

'

Initiation Relay Energizes to actuate valves E41A-K44 GE HFAj

E41-F002 and E41-F042.4

i Initiation Relay Energizes to activate valve E41A-K79 GE HMA
*

E41-F075.
;

|
, .,

4 1

!
3

l'

l
|

< |

1

d

Rsference Drawing Nos:-

6I721-2225 09 Rev. B 61721-2221-04.Rev. U.
61721-2221-08 Rev. R 61721-2221-09 Rev. M

.

61721-2225-04 Rev. N 61721-2225-12 Rev. K

:
C-18
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 _ Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 6.a
SYSTEM DESCRIPTION : Secondary Containment Isolation
TRIP FUNCTION DESCRIPTION : Reactor Vessel low water level- Level-2
T/S RTT REQUTRFMFMT (Sec) : * 13.0

DEVICE
~

DESCRIPTION OF COMPONENT FUNCTION PIS 8 MODEL #

Level-2 Transmitter Senses level and provides analog B21-N081A
signal to the MTU. Rosemount 1153

Master Trip Unit Trips at preset level to de-eneregize B21-N681A
output Relay. Rosemount 510DU

MTU Output Relay Opens on Reactor TJacer level below C71A-K208A
14vol-2. Agastat GP

Interfacing Relay De-energizes upon receiving signal A71B-KlA GE HFA
from the Master Trip Unit.

,

Interfacing Relay De-energizes on Hi Drywell Pressure A71B-K37 CR120A
and Reactor water 14 vel-2.

Interfacing Relay Reactor Building Secondary T41-M085 CR120A
containment isolation.

Initiation Relay Actuates Secondary containment- T41-M11A CR120A-
inboard isolation valve T41-F009

Initiation Relay Actuates Secondary containment T41-MllB CR120A
inboard isolation valve T41-F011

Reference Drawing Numbers:-

6I721-2155-22 Rev. I 6I721-2095-33 Rev. N
61721-2155-15 Rev. H 61721-2611-08 Rev. N
6I721-2095-14 Rev. L 61721-2611-04 Rev. 0
6I721-2611-10 Rev. P

C-19
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' . NEDo-32291

RTT TRIF FUNC"' ION TABLE NO:' 3.3.2-3 Fermi-2~ (1 of .1). :
RTT TRIP FUNCTGON ITEN NO: 6.b

STSTEN DESCEIFTION : Secondary. Containment Isolation
TRIP FUNCTION DESCRIPTION t Drywell Pressure.-- Righ'
T/S RTT REQUIREMENT (nec) : * 13.0

' DEVICE.
DESCRIPTION OF COMPONENT FUNCTION FIS di MODEL #

Pressure Transmitter Senses Pressure and provides analog C71-N050A::
signal to the' Master Trip Unit. - Rosemount 1153-.

Mr. ster Trip Unit Trips at presst Pressure to- B21-N65CA--
de-energize the MTU output Relay. - Rosemount 510DU..'

MTU Output Relay De-eneregizes when the Drywell. C71-K216A
Pressure is above setpoint. - Agastat CP.'

~

Interfacing Relay De-energizes upon receiving signal:- . C71A K4A GE HFA
from Relay.C71A-K216A.

Interfacing Relay De-energizes upon receiving signal A715-K5A GE NFA
from Relay.C71A-K4A.. *

: A715 K37 GE HFAIntsrfacing Relay De-energizes upon receiving signal"
from Relay A715-K5A..

' ~

Initiation Relay 1. Trips Reactor-Building-Main- . .T41M085 CR120A-
. Exhaust ' Fan System' Division-I.

2. Trips Reactor Building Main
Supply Fan System' Division-1. .

Initiation Relay Actuates Secondary containment' - T41-M11A CE120A
isolation valves T41-F009.

.

Initiatism Relay Actuates Secondary containment- - T41-M115 CE120A
'

isolation valves T41-F011'.
i

|

Esference Drawing Nos:-

6I721-2155-22 Rev I 61721-2611-10 Rev. P 61721-2155-06 RO..Mi
6I721-2155-15'Rev. H 61721-2671-15 Rev. G -61721-2155-04 Rev."K
61721-2095-14 Rev. L 6I721-2451-04 Rev. N. 61721-2451-04 Rev. N-
61721-2095-33 Rev. N 6I721-2658-07 Rev. F.- -61721-2105-13 Rev.--E
61721 2105-14 Rev. J

'
,
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 6.c

SYSTEM DESCRIPTION : Secondary Containment Isolation
TRIP FUNCTION DESCRIPTION : Fuel Pool Ventilation Exhaust Radiation High

T/S RTT REQUIREMENT (Sec) : <= 13.0
5

DEVICE
plSCRIPTION OF COMPONENT FUNCTION PIS & MODEL #

*

Sensor / Converter Senses change in Radiation IAvel. Dil-N010A
i (194X927C11)

i Indicator & Trip Unit Activates trip circuits upon signal Dil-K609A
4 from Sensor & Converter. (12982802G11)
.

Trip Auxiliary Unit Contains output Relays and Contacts C51A-Z2A
for initiation Loop. (238X697C9)

;

i Interfacing Relay De-energizes to actuate radiation T41-M086 CR120A
trip relay.

Interfacing Relay Permissive for T41-M10A,B and T41-M084 CR120A
A71B-K103A,B,C

A

Initiation Relay Actuates secondary containment valve T41-M10A,5
T41-F009 and T41-F0ll. CR120A,

1

.:

:

,

i

,

4

1

Reference Drawing Numbers:-

61721-2185-07 Rev. F 6I721-2658-07 Rev. F
61721-2185-08 Rev. C 61721-2611-10 Rev. P
61721-2185-01 Rev. M 61721-2611-04 Rev. 0
61721-2611-08 Rev. N

Remarks:-
The radiation detector (sensor / converter) is exempt from RTT.

C-21
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RTT TRIP FUNCTION TABLE No: 3.3.3-3 Fermi-2 (1 of 1)-
RTI TRIP FUNCTION ITEM NO: 1.s
SYSTEM DESCRIPTION : Core Spray System Isolation
TRIP FUNCTION DESCRIPTION : Reactor Vessel Low Water Level - Lerel-1
T/S RTT REQUTRFxntT (Sec) : <- 30.0

Dr.VICE
DESCRIPTION OF COMPONENT FUNCTION W ,MODEL #

Leval Transmitter Senses 14 vel-1 Water Level & provides B21-N091A, C
analog signal to the MTU. Rosemount 1153

!

) Master Trip Unit Trips at preset value to B21-N691A, C
" energize the MTU output Relay. Rosemount 510DU

MTU Output Relay Receives signal from MTU. B21-K201A, C
Agastat CP

Intsrfacing Relay Closes on level-l signal. E21A-K7A CE HFA
1

a

| Intarfacing Relay Energizes on Drywell High Pressure & E21A K10A GE HFA
I Rx Low Level Logic. Activates Core

Spray valves E21-F015A & E21-F015B.,

4

2
Intarfacing Relay Permissive for E21A-K13A, Reactor Low E21A-K9A, K19A, K20A

Pressure. CE HGA
.

Interfacing Relay Core Spray isolation valves E21A K13A
j E21-F005A, B and E21-F004A, B. CE HFA

4.

Time Delay Relay Time Delay to start the Pump. E21A K16A CR2820TDi

Initiation Relay Starts Core Spray Pump E21-C001A E21-K12A GE HFA

5 Ini':iation Relay Starts Diesel Generator. E21-K4A, B GE HMA

Initiation Relay Starts Diesel Generator and trf.ps E21-K11A, B GE HFA
Drywell Cooling, equipment.

Rafarenct Drawing Nos:-

61721-2095-30 Rev. K 6I721N-2572-18 Rev. R
61721-2215-02 Rev. U 6I721-2651-16 Rev. G'

6I721-2095-29 Rev. M

,

C-22'
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DRAFT" " '' ''
:

t RTT TRIP FUNCTION TABLE No: 3.3.3-3 ' Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 1.b
SYSTEM DESCRIPTION : Core Spray System Isolation*

TRIP FUNCTION DESCRIPTION : Drywell Pressure - High
T/S RTT REQUIREMENT (Sec) : <= 30.0 I

*

\.

: DEVICE
DESCRIPTION OF COMPONENT EgiQIIgg FIS & MODEL #

Pressure Transmitter Senses High Differential pressure & B21-N094E, G
'

provides analog signal to the MTU. Rosemount 1153

Master Trip Unitj' Trips at preset value to B21-N694E, G
energize the MIU output Relay. Rosemount 510DU

i

} MTU Output Relay Closes on High Drywell Pressure. B21-K209E, G
Agastat GP

Interfacing Relay Energizes EECW Stop Valve HPCI & E21A-K5A GE HFA,

Core Spray Logic.,

Interfacing Relay . Energizes on Drywell High Pressure & E21A-K10A GE HFA
: Rx Low Level Logic. Activates Core

Spray valves E21-F015A & E21-F0153.,

1

| Interfacing Relay Permissive for E21-K13A Reactor E21-K9A, Kl9A, K20A

4 Low Pressure. CE HGA

| Interfacing Relay Actuates Core Spray isolation Inbd & E21A-K13A, B
Outbd valves E21-F005A, B and GE HFA

i E21-F004A, B.
:
'

Time Delay Relay Time Delay to start the Pump. E21A-K16A CR2820TD
1

l
Initiation Relay Starts Core Spray Pump E21-C001A. E21-K12A GE HFA j

|

i
Initiation Relay Starts Diesel Generator. E21A-K4A, B GE HMA !

!
1 I

Initiation Relay Starts Diesel Generator and trips E21A-KllA, B GE HFA
Drywell Cooling equipment.4

J

Reference Drawing Nos:-
i

6I721-2095-30 Rev. K 61721-2211-06 Rev. K
6I721-2095-29 Rev. N 61721-2211-07 Rev. K
61721-2211-08 Rev. I

G-23
i

!

l
_ _ . _ . _ _ _ .



.. - _ -

,

J |
1*

^

t

'

NEDo-32291

RTT TRIP FUNCTION TABLE NO: 3.3.3-3 Fermi-2 (1 of 2)-*

RTT TRIP FUNCTION ITEM NO: 2.a
4 SYSTEM DESCRIPTION : Iow Pressure Coolant ' Injection mode of RER - l
; TRIP FUNCTION DESCRIPTION : Reactor Yessel law Water Imvel - Level-1
'

T/S RTT REQUTRMfENT (Sec) : <= 55.0'

: )
'

|

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL # I

j Levs1 Iransmitter Senses Level-1 Water level & provides 521-N091A, B
1 analog signal to the KrU. Rosemount 1153
i
! Master Trip Unit Trips at preset value to B21-N691A, B

.
energize the MIU output Relay. Rosemount 510DU

|

MTU Output Relay Receives signal from MTU and closes .B21-K201A, B
;

on Level-1 signal. Agastat GP-
,

Intsrfacing Relay- Energizes on Reactor Iow Imvel Logic. E21A K7A, B GE HFA

I

Int:rfacing Relay Closes on Low Imvel-1. EllA-K7A,.B GE HFA

1

Intsrfacing Ralsy Actuates RHR psamps. EllA-K9A, B GE HFA
.

Int:rfacing Relay Initiates RHR Pumps. EllA-K78A, B, C, D.
GE HFAs !

Initiation Relay Actuates pumps E11 G002C, D. E13A-K21A, B GE HFA
Initiation Relay Actuates pumps E11-C002A, B. E11A-K18A, B GE HFA

Interfacing Relay Energizes on Hi Drywell Pressute or EllA-K77A GE HFA
,

Level-2.
|

Interfacing Relay Energizes on pumps differential E11A-K23A GE HGA'

Pressure above setpoint. E11A-K25A GE HGA-

Intsrfacing Relay Energizes when pump running delta-P EllA-K26A GE HGA
is greater than setpoint.

i
Interfacing Relay Energizes on pump delta-P above set EllA-K27A, B GE HFA

setpoint & low Imvel or Hi.Drywell Pressure.
4

Time delay Relay Time delay on LPCI pipe break EllA-K34A, Bd

detection. CR2820

i Rsference Drawing Nos:-
# 61721-2095-29 Rev. N 61721-2205-03 Rev. 0

6I721-2095-30 Trev. K 61721-2205-05 Rev. P
61721-2215-02 Rav. U 61721-2205-02 Rev. R
6I721-2205-06 Rev. J

j C 24

;
4

4
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: DRAFT

RTT TRIP FUNCTION TABLE NO: 3.3.3-3 Fermi-2 - (2 of 2)
RTT TRIP FUNCTION ITEM NO: 2.a
SYSTEM DESCRIPTION : Iow Pressure Coolant Injection mode of RHR
TRIP FUNCTION DESCRIPTION : Reactor Vessel low Water Level - Imvel-1
T/S RTT REQUIREMENT (Sec) : <= 55.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL #

interfacing Relay Energizes when Riser A delta-P is EllA-K35A, B GE HGA
greater than Riser'B delta-P. EllA-K36A, B GE HCA

Interfacing Relay Closes Loop B LPCI valve EllA-K37A, B GE HFA

Interfacing Relay Actuates Recirculation valve EllA K38A, B GE HFA
B31-F031A.

Interfacirg P.41ay Actuates LPCI valves. EllA-K39A, B GE HFA

Interfa-ing Relay Actuates Ell-F015A, B. EllA-K66A, B GE HFA

,

daddh -.-

Reference Drawing Nos:-

61721-2095-29 Rev. N 6I721-2205-03 Rev. 0
6I721-2095-30 Rev. K 61721-2205-05 Rev. P
61721-2215-02 Rev. U 61721-2205-02 Rev. R
61721-2205-06 Rev. J

C-25
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' DRAFT :

RTT TRIP FUFCTION TABIE. 30: 3.3.3-3 Farmi-2 (1 of 2);
RTT TRIP FUNCTION ITEM 30: 2.b

,

STSTEN DESCRIPTION. Imv Pressure Coolant Injection mode of REE
TRIP FUNCTION DESCRIPTION : Drywell pressure - Righ
T/S RTT REQgraruruT.(Sec).: * 55.0

,

-DEVICE i

DESCRIPTION QF COMPONENT FUNCTION PIS & MODEL #'

I

Pressure Transmitter Senses Pressure and. provi'as. :521-N094E, F- f
analog signal re,+he HTU'. -Rosemount 1153 >

.

~

Master Trip Unit Trip: at preset value to .

-B21-N694E,-F t
- *

De-energize the MTU output Relay. Rosemount 510DU)

MTU Output Relay Receives signal from MTU and actuates.. 521-K209E, F. j
~

on Hi Drywell Pressure. Agastat GP 1

Interfacing Relay Energizes on Hi Drywell Pressure. ' EllA-K5A, 3 GE HFA .,

!.,

|

Interfacing Relay Actuates on High Drywell. Pressure - E11A-K10&, 5 GE EFA
and Low Water lavel Imgic. |

Interfacing Relay Actuates RER Pumps. .E11A-K9A, B GE HFA

Interfacing Relay Actuates RHR Pump start Imgic. EllA-K78A, 5. C.-D. .;
.

6GE HFAs-

Initiation Relay Actuates pumps Ell-C002C, D. 'EllA-K21A,.8 GE HFA- -

Initiation Relay Actuates pumps E11-C002A, B.' EllA-KI8A, 5 GE HFA ;

Interfacing Relay Energizes on HL.Drywell Pressure.or E11A-K77A_GE.MFA
level-2. ;

Intsrfacing Relay Energizes on pumpi. differential .EllA-K23A GE HGA-
| Pressure above setpoint. 'E11A-K25A GE HGA'- |
,. .

1

| Intsrfacing Relay Energizes when pump running delta-P E11A-K26A GE HGA j

)
is greater than setpoint.

t
j Intsrfacing Relay Energizes on pump delta-P above set- E11A-K27A, & GE HFA-

setpoint & Imw Imvel or Hi Drywell Pressure. [

Time delay Relay Time delay on LPCI pipe break EllA-K34A, 5'

detection. ;CR2820:
,

-

.j
I

Rsference Drawing Nos:-
6I721-2095-29 Rev. N 61721-2205-03 Rev. 0- 1

'I
i 61721-2095-30 Rev K 61721-2205-05 Rev.'P.

61721-2215-02 Rev. U 6I721-2205-02 Rev. R'
i 61721-2205-06 Rev. J '

~ .;

C-26~ 'j
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RTT TRIP FUNCTION TABLE NO: 3.3.3-3 Fermi-2 #2 cf 2) j'

] RTT TRIP FUNCTION ITEM NO: 2.b ;, , , , ,

SYSTEM DESCRIPTION : Iow Pressure Coolant Injection mode of RER i
"

,,,,,,,

TRIP FUNCTION DESCRIPTION : Drywell Pressure - liigh |

T/S RTT REQUIREMENT (S.c) : + 55.0
i

~

.|

DEVICE
DESCRIPTION OF COMPojg]!I FUNCTION PIE & MODEL *

.

Interfacing Relay 5tergizes when Riser A delta-P is- E11A-K35A,.8 GE HGA
greater than Riser B delta-P. E11A-K36A, B GE HGA

] Interfacing Relay Closes Loop B LPCI valve. E11A-K37A, B GE HFA
4

:

; Interfacing Relay Actuates Recirculation valve EllA K38A, B GE HFA
I B31-F031A.

; Interfacing Relay Actuates LPCI valves. EllA-K39A, B GE HFA-

,

Interfacing Relay Actuates Ell-F015A, B. EllA-K66A B GE HFA

,

i

i

.

;

.

Reference Drawing Nos:-

61721-2095-29 Rev. N 61721-2205-03 Rev. 0
61721-2095-30 Rev. K 6I721-2205-05 Rev. P
6I721-2215-02 Rev. U 6I721-2205-02 Rev. R
61721-2205-06 Rev. J

,

O
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j
I

j RTT TRIP FUNCTION TABLE NO: 3.3.3-3 Fermi-2 (1 of 2)
RTT TRIP FUNCTION ITEM NO: 3.a

SYSTEM DESCRIPTION : High Pressure Coolant injection System
TRIP FUNCTION DESCRIPTION : Reactor vessel Lov Water 14 vel - Level-2
T/S RTT REQUTRDfENT (Sec) : <= 30.0

_

DEVICE'

! DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL #
2

l

Leval Transmitter Senses Vater Level-2. B21-N091A
Rosemount 11534

Sleva Trip Unit Trips at preset value for level-2 B21-N692A
1 setpoint. Rosemount 510DU

MTU Output Relay Receive signal from the STU and trips B21-K202A*

I at preset value. Agastat CP
1

Incarfacing Relay Energizes upon signal from the Output E11A-K79A GE HFA

j R.elay.

; Initiating Relay Actuates Reactor Lw Water Level E41A-K2 CE HFA
; Logic for the following valves:-

! Steam Supply to Turbine Valve
d E41-F001.
|

Steam Supply line Outbd Valve'

E41-F003.
I -

{ Pump suction from CST
E41-F004.

.

Pump Discharge
3

2 E41-F006.
i
i Test Bypass to CST

E41 F008.
1

Redundant shut Off to CST
E41 F011.,

Initiation Relay Lube Oil Cooling water E41A K3 GE HFA
E41 F059.

Rafarence Drawing Numbers:-
,

6I721-2095-29 Rev. N 61721-2221-07 Rev. T 61721-2205-01 Rev. C
*

6I721-2095-30 Rev. K 6I721-2221-04 Rev. U
j 61721-2221-05 Rev. T 61721-2221-06 Rev. Q

61721-2225-03 Rev. P 61721-2205-02 Rev. R

C-28
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NEDO-32291 DRAM i
RTT TRIP FUNCTION TABLE No: 3.3.3-3 Fermi-2 (2 of 2)
RTT TRIP FUNCTION ITEM NO: 3.a ,

SYSTEM DESCRIPTION : High Pressure Coolant injection System I

TRIP FUNCTION DESCRIPTION : Reactor Vessel low Water Level - Level-2
T/S RTT REQUIREMENT (Sec) : <= 30.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS er MODEL #

Pump Discharge
E41-FOO7.

Initiation Relay Starts vacuum Pump. E41A-K7 GE HFA

Starts Auxiliary Oil Pump
at preset value.

I

,

Reference Drawing Numbers:-

6I721-2095-29 Rev. N 61721-2221-07 Rev. T 6I721-2205-01 Rev. G
GI721-2095-30 Rev. K 61721-2221-04 Rev. U
6I721-2221-05 Rev. T 61721-2221-06 Rev. Q
6I721-2225-03 Rev. P 61721-2205-02 Rev. R-

i
; C-29
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[ AFFERDII C.2
) -|
; 1

f RITER BEND LEAD PLANT RTT IllSTRUIEDrfATION 140F CONF 0NENTS j

i i

|

I This Appendix details the River Bend Laed Plant response time sensitive |
I components, their corresponding functions. in the respective loops, and their

| model and MPL (Naster Parts List) zumbers. The. top heading of each
|

j instrumentation loop identifies the trip function, systes description, table
and item number and the response time requirement. The drawings used in the |

~

! analyses, including their revision and sheet numbers and referenced plant
j procedures, are either listed at the bottom of each loop description or
a

i summarized in the tables at the front and of this appendix. The bases and

! assumptions for the River Send RTT instrumentation loop component
u identification is listed in Section C.1.1, page C-1, of this appendix.i
i

e
i

!

!

!
4

f

|

i
.

!

h
i i

f i

.

!
,

a 1

i

|

)

!

.!

.
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! DRAWING REVISIONS USED IN REPORT.
1

DRAWING SHEET REV-

j
| 828E243AA 05 ,13
s

! 16 -141
'.

17 08'

1

828E445AA 02 28-

1

03 27-'

t

! 04 24

i 08 27
j

10 27'

i
i 11 27
4

)

12 27
|

' 13 27

14 27'

.

15 29
.

17 27-

1 828E531AA 02 25

i
'

02A 21-j

4

03- 26
4

05 22
:

4

09 26
|

10 24
1

<
.

i 18 22

828E534AA 03 18

08 24

09 25

10 23

C-31
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hDRAWING REVISIONS USED IN REPORT-
~

i DRAWING SNEET. REV

I u

i 828E534AA 13 27 |

;
!

! 14 24
:
i 15 27~

i
! 16 24 .

,

i
'

1 17 24
1

828E535AA 02 12a

.

1
-

{ Os 20
i
; 07 19
;
I
^

10 19
i
8 828E536AA 03 20

i 04 15
i

05 15a

:
a

06 16'

07 20
i

! 828E539AA 02 27
:

; 04 27
4

4 08 28
I
i
; 13 27
.'
i 851E602AA 01A 13
i
'

04 24
j

05 19
1

1

J

!

1

*
,

A
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| DgAFT.

l.

) ~ RIVER SEND RTT PROCEDURE NUMBERS

i

| ' STP 051-4801 STP-207-4801 i

4 STP 051-4802 STP-207-4802
i STP-051-4803 STP-207-4803

) STP-051-4804 STP-207-4804
4 STP-051-4805 STP-207-4805
j CTP-051-4806' .STP-207-4806'

iTP 051-4807 STP-207-4807'

STP,051-4FJ8 STP-207-4808
STP 051-4809 STP-207-4809

i STP-051-4810 STP-207-4810
j STP-051-4811 STP-207-4811-

f STP-051-4812- STP-207-4812-
j STP-051-4813 STP-207-4813
4 STP-051-4814 STP-207-4814 ,

! STP-051-4815~ 'STP-505-4801
i STP 051-4816 STP-505-4802
| STP-051-4851 STP-505-4803:
j STP-051-4852 STP-505-4804
i STP 051-4853 STP-505 4805
! STP 051-4854 .STP-508-4801
! STP-051-4855 STP-508-4802-
- STP-051-4856 STP-508-4803
! STP-051-4857 STP-508-4804-
3 STP-051-4858 STP-508-4805
! STP-509-4801 STP-508-4806

i STP-511-4801 STP-508-4807
'

STP-511-4802 STP-508-4808
| STP-601-4801 STP-508-4809
: STP-058-4802 STP-508-4810
i STP 204-4802
!

!
;
i

:

i
!
:

i
i
4

;

|

h

1

|

|

i
: C-33
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,

RIVER BEND RIT LOOP CALIBRATION REPORT NUMBERS
.

.

| 1. IIJtPS.013 1.IIRSS .012 1.IU CS.038

1.ILRPS.014 1.nMSS .015 1.IU CS.039
,

,
1.nJLPS.015 1.ILHSS.013 1.HJLPS .017

1
'

1.HJLPS.016 1.IIJfSS.050 1.IIJtPS .020

i 1.HJLPS.009 1.HMSS .016 1.HJtPS .018

| 1.HJLPS.010 1.IIMSS .019
a

i 1.IIJLPS.011 1.ILMSS.017

| 1.IIJtPS.012 1.nMSS.018

1.IU SN.009 1.IIMSS .020
|

1.IM SM.012 1.nMSS.023

1.IU SN.010 1.IIMSS.021

1.IU SN.011 1.nMSS.022
3 ,

1.ILCSL.025 1.IIJISS.024

l 1 IIMHS.089 1.IIMSS .027

$ 1. IIESL.026 1.nMSS.025
:
| 1.IM HS.090 1.IIJtSS.026

1.IIESL.027 1.nMSS.028*

1.n2HS.091 1.IIMSS 031

! 1.ILCSL.028 1.ILMSS.029

i|
1.IIJtHS.092 1.HMSS .030

J 1.nESH.036 1.IU MS.061
;

| 1.H 4SH.034 1.ILIJis.057

1.ILCSH.032 1.IMMS.059
j

4 1.ILCSH.033 1.IMMS.062

1.nrSH.038 1.ILIMS.058'

~

1.UISH.037 1.IUMS.060

1.ILC5H.039 1.IM CF.020
,

1.HESH.040 1.IMCS.021
i

s

C-34
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|

RTT TRIP FUNCTION TABLE NO: 3.3.1-2, River Bend (1 of 1)
.

RTT TRIP TUNCTION ITEM NO: 3.0
! SYSTEM DESCRIPTION : Reactor Protection System Response Times

TRIP FUNCTION DESCRIPTION : Rx vessel Steam Dome Pressure High
! T/S RTT REQUIREMENT (Sec) : + 0.35

i
,

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL *

i Transmitter Sends RPV Pressure signal to the B21-N078A
master trip unit. Rosemount 1152

i
4 Master Trip Unit De-energizes Relay C71A-KSA on 321-N678A
i high RPV Pressure. Rosemount 510DU/710DU
1

j MTU Output Relay De-energizes on High Pressure signaE C71A-K5A
from the MTU. Agastat GP

s

* Initiation Contactor De-energizes Group 1 Pilot Scram C71A-K14A GE CR205
valve Solenoid "A".

,
Interfacing Relay . De-energizes on High Pressure. C71A-K69'

Potter & Brumfield MDR

Initiation Contactor- De-energizes Group 3 Pilot Scram C71A-K14G GE CR105
4

valve Solenoid "A*.
4

Interfacing Relay De-energizes on High Pressure. C71A-K70
Potter & Brumfield MDR

4

] Initiation Contactor De-energizes Group 2 Pilot Scram C71A-K14K GE CR205
valve Solenoid "A".

Interfacing Relay De-energizes on High Pressure. C71A-K71
[ Potter & Brumfield MDR

Initiation Contactor De-energizes Group 4 Pilot Scram C71A-K14S GE CR105 ;

valve Solenoid "A". .!
|

!.

|
'

l
'

i

i

|
1

Reference Drawing Numbers:-

828ES31AA, Sheets 2, 9, 10, 18.
,

4
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RTT TRIP FUNCTION TABLE NO: 3.3.1-2 River Band (1.of 1)<

RTT TRIP FUNCTION ITEM NO: 4.0
.

SYSTEM DESCRIPTION : Reactor Protection System Response Times
TRIP FUNCTION DESCRIPTION : Reactor vessel Water Level - Iow, Level-3'

T/S ETT REQUTRFMMIT (Sec) : <- 1.052

:

DEVICE

DESCR7PTION OF COMPONENT FUNCTION MPL 8: MODEL #<

4

Transmitter Sands RPV Low water Imvel, Level-3 821-N080Ai

signal to the master trip unit. Rosemount 1152

) Master Trip Unit De-energizes Relay C71A-K6A on low B21-N680A
"

; water level-3 signal. Rosemount S10DU/710DU
t

MTU Output Relay De-energizes on Imv Water 14 vel-3 C71A-K6A
signal from the MTU. Agastat GP

4

Initiation Contactor De-energizes Group-1 Pilot Scram C71A K14A.CE CR205
,

i valve Solenoid "A".
1

Int rfacing Relay De-energizes on Low Level Water. C71A-K69
Potter & Brumfield MDR

;

Initiation contactor De-energizes Group-3 Pilot Scram C71A-K14G GE CR105

i valve Solenoid "A".

:

} Int:rfacing Relay De-energizes on Low level Water. C71A-K70
Potter & Brumfield MDE

! Initiation Contactor De-energizes Group 2 Pilot Scram C71A-K14K GE CR205
valve Solenoid "A".

;~

Intorfacing Relay De-energizes on lov 1mvel Water. C71A-K71
Potter & Brumfield MDR

,

; Initiation Contactor De-energizes Group-4 Pilot Scram C71A-K14S CE CR105
valve Solenoid "A".

1

,

Roference Drawing Numbers:-

828E531AA, Sheets 2, 9, 10, 18,

4
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RTT TRIP FUNCTION TABLE NO: 3.3.1-2 River Bend (1 of 1)_
RTT TRIP FUNCTION ITEM NO: 5.0
SYSTEM DESCRIPTION : Reactor Protection System Response Times
TRIP FUNCTION DESCRIPTION : Reactor Vessel Water Level - High, Level-8

. T/S RTT REQUIREMENT (Sec) : <= 1.05

|

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

Transmitter Sends RPV high water level, level-8 B21-N080A
signal to the master trip unit. Rosemount 1152

Master Trip Unit Sends Water. Level signal to the STU B21-N680A
B21-N683A. Rosemount 510DU/710DU

Slave Trip Unit De-energizes Relay C71A-K44A on high B21-N683A
water level-8 signal. Rosemount 510DU/710DU

STU Output Relay De-energizes on high water level-8 C71A-K44A
signal from the MTU. Agastat GP

Initiation Contactor De-energizes Group-l Pilot Scram C71A-X14A
: valve Solenoid "A". GE CR205

; Interfacing Relay De-energizes on High Water Level. C71A-K69
Potter & Brumfield MDR-

: Initiation contactor De-energizes Group-3 Pilot Scram C71A-K14G
valve Solenoid "A". CE CR105

4

|$ Interfacing Relay De-energizes on High Water Level. C71A-K70
Potter & Brumfield MDR

Initiation Contactor De-energizes Group 2 Pilot Scram C71A-K14K,

valve Solenoid "A". CE CR205

Interfacing Relay De-energizes on High Water Level. C71A-K71
Potter & Brumfield MDR

Initiation Contactor De-energizes Group-4 Pilot Scram C71A-K14S
; valve Solenoid "A". CE CR105

,

Reference Drawing Numbers:-

828E531AA, Sheets 2, 3, 9, 10, 18.

C-37
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 1)
_

RTT TRIP FUNCTION.ITEN NO: 1.a s

SYSTEM DESCRIPTION : Primary containment Isolation
TRIP FUNCTION DESCRIPTION : Ex Vessel Imv Iow Water Laval - Invel-2
T/S RTT REQUIREMENT-(Sec) : * 10.0

DEVICE:
'

DESCRIPTION OF COMPONENT FUNCTION MFL & 1mDRL #

Trensmitter Sends RPV level signal to MTU- B21-N081A

B21-N681A. Rosemount 1152-
C

Master Trip Unit Transmits RFV level signal to STU B21-N681A
B21-N682A. Rosemount 510DU/710DU' ?

"

Slave Trip Unit Deanergizes relay 521H-K148A on L-2 521-N682A
to initiate isolation. Rosemount 510DU/710DU

STU Output Relay Deenergizes relays 521H-K27-*, K66A**, 521H-K148A ;

-

-

& K72A to actuate isolation.*** Agastat GP-

Initiation Relay closes reactor water sample valve B21H-K72A ,

'

333-F020. Agastat GP-
.

|

.

. .

:
-

,

'

:n,

i
~

.

!

Esference Drawing Numbers:- 3

I

828E445AA, Sheets 2,.3, 12, 15. 17.
.

. .

Contact goes to RUCU Level-2 Isolation Iagic, Table 3.2.2-3/4a.
.

*

Contact goes to Secondary containment Isolation logic, Table 3.3.2-3/3a.** '

The signal from relay B21H-K148A goes through isolator-B21H-AT38 before***

it reaches relays 521H-K27, K66A & K72A.

IC-38
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend _(1 of ~ l)_
~ RTT TRIP FUNCTIGN ITEM NO: 1.b

j SYSTEM DESCRIPTION : Primary Containment Isolation'
j TRIP FUNCTION DESCRIPTION : Drywell Pressure - High '';

<= 10.0
j T/S RTT REQUTurwritT (Sec) :

,

4

DEVICE-

j DESCRIPTION 0F COMPONENT FUNCTION MPL & MODEL # |

j .f
1

l- Transmitter Sands drywell pressure signal to MTU C71-N050A
.

i

i C71-N650A. Rosemount 1154-
~

.

j Master Trip Unit Deanergizes. relays C71A-K45A & K4A * C71-N650Ad

to initiate isolation. Rosemount 510DU/710DUj
i
; MTU Output Relay - Deanergizes relay _B21H-K23A to C71A-K45A

i initiate RHR isolation.*** Agastat GP |

; Initiation Relay and -Closes RHR sample.line valves- B21H-K23A ,

| Interfacing Relay E12-F075A & B **;. energizes relay Agastat GP |
)

B21H-K59A.
|
j Initiation Relay and Closes RHR discharge. valve to B21H-K59A '|

: Interfacing Relay radwaste E12-F040 **; deenergizes . Agastat GP

i relay E12A-K135A.
'

4

)

j Initiation Relay Closes shutdown cooling upper pool E12A-K135A ,

i valve, E12-F037A
'

Agastat GP

! !

!

I i

:

!
;

_ _ _

:

i

i
!

Reference Drawing Numbers:-*

!
'

828E531AA, Sheets 2, 18
828E534AA, Sheets 3, 8, 13
828E445AA, Sheets 2, 11, 12, 15

i
Contact goes to Secondary Containment Isolation Logic. Table.3.3.2 3/3b.!- *
Valves E12-F075A & B and E12-F040 are . Secondary Containment Isolation valves.**

|
The signal from relay C71A-K45A goes through isol.itor 321H-AT38 before***

it reaches relay B21H-K23A.a

1

C-39'
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! RTT TRIP FUNCTION TABLE N0: 3.3.2-3 River Bend (1 of'1) _
i- RTT TRIP FUNCTION ITEM NO: 2.s

j SYSTEM DESCRIPTION : Main Steam Line Isolation- .

[ TRIF FUNCTION DESCRIFTION : Ex-Vessel Iow Water. Level - Level-1
: T/S ETT REquTamatwT .(sec) : + 10.0
$.
I !

..
>

DEVICE'

DESCRIFTION OF COMPONENT FUNCTION MFL & INDEL # -

1

i

Transmitter Senses RFV level- & sends signal to- 821-N081A-

I the MTU B21-N681A.- Rosemount 1152
]

j Master Trip Unit 'Deenergizes relay 521H-K1A on-L-1 521-N681A. t

i to initiate isolation. .Rosemount 510DU/710DU:

k
| Output Relay Deanergizes relays 521H-K7A & K7K. B21H-K1A ;

'

|
to actuate isolation logic. Agastat GPf |

!

Intsrfacing Relay Deanergizes relays 521H-K14A & 'B21H-K7A
K56A** to close valves. Agastat GP-

'

a

i
j Initiation Relay closes outboard MSIVs B21-F028A-D.* B21H-K14A.

*

|
Agastat GP

,

I >

; Initistion Relay and Closes Drain valve 521-F019 and B21H-K56A ;

j Intsrfacing Relay doenergizes relays 521H-K8 & K9. -Agastat CP .

Initiation Relay Closes outboard MSL drain valves B21H-K8.

! B21-F067A & B. Agastat GP
| e
<

i Initiation Relay closes outboard MSL drain valves .B21H-K9

i B21-F067C & D. LAgastat GP .j
.

I

! Intsrfacing Relay Deenergizes relay 521H-K51B B21H K7K
! to close valves. Potter & Brumfield.MDR |
,

i
' Initiation Relay Closes inboard MSIVs 521-F022A-D.*. B21H-K515
i Agastat GP.
: .

i
9

|
.

i. *

! .f
; Rafcrence Drawing Numbers:- ,

.

$- 828E445AA. Sheets 2, 3, 8, 10', 11, 13, 14, 17'
i

.

-
. *

* MSIVs close on one-out-of two-twice 1mgic. __ ..

The signal from relay 521H-K7A goes through. isolator B21E-AT38 before**
;

it reaches relay B21H-K56A.;

,

i C-40
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 1)___'

RTT TRIP FUNCTION ITEN. NO: 2.b
.

i SYSTEM DESCRIPTION : Main Steam Line .. *A" . Isolation a

1 TRIP FUNCTION DESCRIPTION : Main Steam Line Radiation - Eigh .j
''

j T/S RTT REQUTREMENT (See) : '<= 10.0
' DEVICE 'l
! DESCRIPTION OF COMPONENT FUNCTION MFL & MODEL #

l 1

l Ion Chamber * Sands MSL radiation signal to log '
GE, 237X731G1
D17-N003A

j radiation monitor D17-K610A.-
4

3
j log Radiation Monitor Deanergizes relay D17-K40 on High ~D17-K610A-
1 MSL rad to initiate isolation.- GE, 238X660G10 |

2 1

1

] Output Relay Deanergizes relay C71A-K7A to. D17A-K40
actuate isolation logic. GE Z2 Aux Trip Unit.

j
.

2

! Interfacing Relay Deenergizes relay B21H-K84A C71A-K7A. . . . . l
j to close valves. . Potter & Brumfield MDR' )
-

1 1

| Initiation Relay Deanergizes relays B21H-K72A***,- B21H-K84A i

j K7A & K7K to close valves. Agastat GP'

!
| Initiation Relay Closes reactor water sample. valve 'B21H-K72A |

| B33-F020. . ,Agastat GP- ]
,

| Interfacing Relay Deanergizes relays 521H-K14A & K56A- B21H-K7A:
to close valves. -Agastat GP,j

i
2
j Initiation Relay Closes outboard MSIVs.B21-F028A-D.** B21H-K14A .1

i .Agastat GP- j

! !

| Initiation Relay and Closes Drain valve 521-F019 and. B21H-K56A~ i

|
Interfacing Relay doenergizes relays B21H-K8 & K9. Agastat GP

.

| Initiation Relay Closes outboard MSL drain valves. 'B21H-K8.
B21-F067A & B. .Agastat GPj

: I

Initiation Relay Closes outboard MSL drain valves 5B21H-K9 -|
'

~

1 B21-F067C & D. Agastat CP
:

! Interfacing Relay Deanergizes relay 521H-K515 .B21H-K7K- .. .
;

| co close valves. Potter 6 Brumfield MDR. ;
s. 1

I Initiation Relay Closes inboard MSIVs 521-F022A-D.** .B21H-K515- '

Agastat GP:- j
;
a

i.
! Reference Drawing Numbers:-
; 828E445AA, Sheets 2, ?, 8, 10, 11, 12, 13, 14 j
' 828E531AA, Sheets ".A, 5

828E243AA, Sheets 5.16,17
,

Radiation Detectors are exempt from Response Time 1 Testing.*
.

** MSIVs close on one-out-of-two-twice Logic.
.

.

*** The signal from relay B21H-K84A goes through isolator 821H-AT38 before,*

it reaches relay 521H K72A.<

: C-41
a
4

I)
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NEDo-32291'

RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (l'of 1)_.
RTT TRIP FUNCTION.ITIE NO: 2.c

SYSTEM DESCRIPTION : Main Steam Line Isolation'
TRIP FUNCTION DESCRIPTION : Main Steam Line Pressure - Iow
T/S RTT REQUTaruruT (See) : * 10.0

DEVICE

DESCRIPTION OF COMPONEN ,T FUNCTION MPL & MMEL #

Tr nsmitter Senses RFV pressure & sends signal to ' 821-N076A-
the MTU 821-N676A. Rosemount 1152.

Mcater Trip Unit Deanergizes relay 521H-K4A on low 821-N676A
pressure to-initiate isolation. 'Rosemount 510DU-

Output Relay- Deanergizes relays 521H-K7A & K7K 'B21H-K4A-
to actuate isolation logic. Agastat GF

Interfacing Relay Deenergizes relays 521H-K14A & K56A- 521H-K7A-
to close valves.- Agastat GP'

Initiation Relay closes outboard MSIVs- 821-F028A-D.* B21H-K14A-
Agastat GP-

Initiation Relay and Closes Drain valve B21-F019 and 521H-K56A
Interfacing Relay deenergizes relays 521H-K8 & K9. , Agastat. GP :

Initiation Relay closes outboard MSL drain valves 521H-K8
521-F067A & B. Agastat GF

Initiation Relay Closes outboard MSL drain valves B251-K9
.

,

~
-

B21-F067C & D. Agastat..GP: >

Interfacing Relay Deanergizes relay 521H-K51B B21H-K7K ..

to close valves. Potter & Brumfield MDR

Initiation Relay Closes inboard MSIVs . 321-F022A-D.* B21H-K518-
Agastat GF-

-- .;
'l

!

l

R2ference Drawing Numbers:-

828E445AA, Sheets 2, 3, 8, 10, 11, 13, 14, 17
-

,

i* MSIVs Close on one-out-of, two twice 185 c. .

i

C-42
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NEDo-32291 . -

ETT TRIP FUNCTION TABLE NO: 3.3.2-3,__ River Bend (1 of Q -_

4 RTT TRIP FUNCTION ITEN NO: '2.d
| SYSTEN DESCRIPTION : Main steam Line. Isolafion

i . TRIP FUNCTION DESCRIPTION : Main Steam.Li'.se Flow - High
j T/S RTT REQUTa n nT (Sec) : '<=.10.0

i !

l
; DEVICE ,

|- DESCRIPTION OF COMPONENT FUNCTION MPL & MIDEL # |

:
1-

3 Transmitters . Senses MSL flow & sends' signal to the LE31-N086A thru N089A
; MTUs E31-N686A thru N689A. Rosemount 1152 '

I
Master Trip Units Deanergize relays B21H-K120A thru - E31-Ns86A thru N689A-'

K123A to initiate isolation.- Rosemount 510DU/710DU;'

i
i-
i Trip Unit Output Relays Deenergize relay 821H K3A. B213-K120A thru K123A
I to actuate isolation logic. Agastat CP:
1

' ~

j Interfacing Relay. Deanergizes relays 521H-K7A & K7K B21H-K3A.
; to close valves. Agastat CP .,

!
'

Interfacing Relay Deanergizes. relays B21H-K14A & K56A 521H-K7A-
to close valves. Agastat GP.

i

| Initiation Relay Closes outboard MSIVs 521-F028A-D.e I B21H-K14A-
'

; Agastat CP
,

i

Initiation Relay and Closes Drain. valve 521-F019.and B21H-K56A.
Interfacing Relay doenergizes relays.821H-K8 & K9. -Agastat CF

,

~

Initiation Relay closes outboard MSL drain valves ' B21H-K8

{ 521-F067A & B. Agastat CP~

| Initiation Relay Closes outboard MSL drain valves -B21H-K9:' ,

521-F067C & D. Agastat CP '

i
! Interfacing Relay Deanergizes relay 521H-K515 521H-K7K
i to close valves. Potter &~Brumfield MDR - 1

i

| Initiation Relay Closes inboard MSIVs 521-F022A-D.* B21H-K518

[ Agastat CP. ]
>

1
: J

!

: 1
'

i

1.

| Reference Drawing Numbers:- |
! l

8?8E445AA, Sheets 2, 3, 8, 10, 11, 13, 14, 17-

! * MSIVs Close on one-out-of-two-twice Logic.
:

C-43 |
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NEDo-32291

l
$ RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 1) , i

j RTT ~1IP FUNE.'ON ITEM NO: 3.a
' I

j STC EM DEsc'/.> ICON : Secondary containment Isolation
j TF.IP FUNC'' T ' DPSCERTION : Ex Vessel Iow low Water Iovel - Iovel-2

T/S RTT kl.qUIREICif (Sec) : + 10.0a

l
!
1 DEVICE
j DESCRIPTION OF COMPONENT FUNCTION M&,.EN

!
'

<

j Trtnzmitter Sends RPV level signal to MTU B21-N021A-

| B21-N681A. .Rosemount 1152. !

!

{ Master Trip Unit Transaits RFV level signal to STU' B21-N681A
i B21-N682A, Rosemount 510DU/710DU
!
i '

Slave Trip Unit Deanergizes relay B21H-K148A on L-2 B21-N682A*

j to initiate isolation. Rosemount 510DU/710DU
'

i
; Output Relay Deanergizes relays s2?51-K27*, B21H-K148A

! K66A*** & K72A** to actuate Agastat CP

{ isolation.

!

j Initiation Relay en Closes drywell vent and purge valves, B21H-K66A
i Interfacing Relay starts SGTS, doenergizes relay Agastat CP
i 521H-K87A. Starts control room
| Div. I air system.

| Initiation Relay Closes Radwaste isolation valves, B21H K87A
shuts down & isolates containment Agastat GP;

: vent system.
'

i
!

I

1

i
i

*

!
i
1

-|;

4-

i
*

,,,

0

Rsference Drawing Numbers:-

I<

j. 828E445AA, Sheets 2, 3, 10, 17
i

Contacts go to the RUCU Level-21 solation logic Table 3.3.2-3/4a.*

Contacts go to the Primary Containment Isolation logic. Table 3.3.2-3/la.**

The signal from relay B21H-K148A goes through isolator 521H-AT38 before*** ,

i it reaches relay B21H-K66A. ;

.
C-44

.

1

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



- - . . - . . . _ . .- . - -. - - . . .

4-

1
I;

i

NEDO-32291
,

i RTT TRIP FUNCTION TABIJ! No: 3.3.2-3' River Berd (l' of '1)_, ~

RTT TRIP FUNCTION ITEM ~ No: 3.b J

SYSTEM DESCRIPTION : Secondary Containment Isolation
j TRIP FUNCTION DESCRIPTION : Drywell Pressure - Righ
j T/S RTT REQUIR N NT (Sec) : * 10.0
1
,

! DEVICE j
'

DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL # |
i ,

i
|

| Transmitter Sends drywell pressure signal to MTU iC71-N050A _ I'_

C71-N650A. Rosemount-1154
]
j Master Trip Unit Deanergizes relays C71A-K4A & K45A*- C71-N650A-

.

I

i; to initiate isolation. Rosemount 510DU/710DU.
|

| MTU Output Relay Deanergizes relay 321H-K66A to- C71A-K4A j

actuata isolation loric.**- Agastat GP.- |,

,

i Initiation Relay and Closas DW vent and purge valves, 821H-K66A- -|
; Interfacing Relay 4 tarts SGTS, deenergizes; relay Agastat GP '

) 521H-K87A. 'i

i i

j Initiation Relay Closes radwaste isolation valves, .B21H-K87A
: shuts-do*a G isolates containment- Agastat GP -|

| ventihiion system. j

j MTU Output Relay De-energizes relay 521H-K23A to- C71A K45A |

initiate RHR isolation.***' Agastat GPj
.

! Initiation Relay and Closes RHR rample line valves
.

B21H-K23A l
i Interfacing Relay E12-F075A & B; de-energizes relay Agastat GP |

{ B21H-K59A. I

i !

| Initiation Relay Closes RHR discharge. valve to. -B21H-K59A~ |
4 Radwaste, E12-F040. Agastat GP |

l
i

.

I
. .

I i

!

j Reference Drawing Numbers:-
j- i

; 828E531AA, Sheets 2, 18 )
'828E445AA, Sheets 2, 10, 11, 12, 15-

Contacts go to the Primary Containment Isolation k gic. Table 3.3.2 3/15.*

The signal from relay B21H-K4A goes through~ isolator 821H-AT38 before-**

it reaches relay B21H-K66A.-

The signal from relay 521H K45A goes through-isolator B21H-AT38 before ,

***
I

i it reaches relay B21H-K23A.
-,

I C-45
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;
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i

~ RTT TRIP PUN::TIV TABLE N0: 3.3.2-3- River' Bend (1 of 2),__ -j
RTT TRIP PUNCTIow A1#. NO: - 4.s- D

, '

i STSTEM DESCRIPTION : Reactor Water Cleanup Isolation
' TRIP FUNCTION DESCRIPTION : Delta Flow - Righ

I

: T/S RTT REQU m urwT'(Sec) : <= 10.0-
; t *

]

-DEVICE .

'
DESCRIPTION OF COMPONENT FUNCTION MFL di M) DEL # 'i

)
$ ,

!

Trtnamitter Sends signal of RWCU flow from RFV E31-N076A- j

to E31-K602A via E31A-SRU1. Rosemount 1152-
,

f Square Root Extractor Transmits signal to Summer E31-K604A. - E31-K602A l
.

Bailey 750
$

.;

j Trcnsmitter Sands signal of RUCU flow. from Clean '~ E31-N075A. ' !

j - up F/D to E31-E605A.via E31A-SRU1.' - Rosemount 1152:
i

j Square Root Extractor Transmits signal to Summer E31-K605A- ;

: E31-K604A. Bailey;750 -

1
-

| Trensmitter Sends signal of RUCU flow from Regen. . 'E31-N077A-
i HX to E31-K603A via.E31A-SRU1. Rosemount'1152: . i
* ,

!
j Square Root Extractor Transmits signal to Summer E31-K603A- a

| E31-K604A. . Bailey 750'.
:

1

Summer Transmits signal to Electronic E31-K604A'
~

.

,
- Bailey'752.- ;Switch E31-K609A.

.
-

,

j Electronic Switch Energizes Timer E31-R615A on high- E31-N609A
'

differential flow.
'

' Bailey:745; ^
.

4

}
' After time delay energizes. downstream . E31-R615A; . !

'

| Time Delay Relay
| Relay. Eagle Signal RF5t

.

i :

| Interfacing Relay De-energize Relay in Isolation logic .E31A-K7A-
B21H K172. .Agastat GP,

i

i Interfacing Relay - De-energize downstream Relay .B21H-K172a
j - 521H K27.* -Potter & Brumfield MDR-

.

!

Interfacing Relay De-energizes relays 321H-K145, K154,< B21H-K27
. ,

'~

i K159 and K160. Agastat GP
e

f 1
'

] Rsference Drawing Numbers:-
l - 4

| 851E602AA, Sheets 1A, 4, 5 :
i 828E445AA, Sheets 2, 3, 11, 12, 15'

.. . . .

The signal. from relay 521H K172 goes through isolator 521H-AT38 before* *
4

'

| it reaches relay B21H-K27.-
4

C-46
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,

RTT TRIP FUNCTION TABLE No: 3.3.2-3 River Bend (2 of 2) __
RTT TRIP FUNCTION ITEM NO: 4.s

<

j SYSTEM DESCRIPTION : Reactor Water Cleanup Isolation
TRIP FUNCIION DESCRIPTDN : Delta Flow - High

* 10.0T/S RTT REQUIREMENT (.iec) :
a

4 DEVICE

M INI FUNCTION MPL & MODEL #

Initiation Relay C .oses; RWCU isolation valve B21H-K145

G33-F034. Agastat GP

Initiation Relay Closes RWCU isolation valve B21H-K154 *

G33-F004. Agastat GP

Initiation Relay Closes RWCU isolation valve 321H-K159
G33-F054. Agastat GP

:
Initiation Relay Closes RWCU isolation valve B21H-K160

G33-F039. Agastat GP
,

;
;

)

l

i

;
'

|
'

-

;
;

I
a

I
J

|
4

: ,

Reference Drawing numbers:-
.

851E602AA, Sheets 1A, 4, 5
828E445AA, Sheets 2, 3, 11, 12, 15

C-47
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| RTT TRIP FUNCTION TABI2 No:' 3.3.2-3 Rives: Send (1 of 1)~
; RTT TRIF FUNCTION ITEM NO: 4.e
j SYSTEM DESCRIPTION : RfCU System Isolation
| TRIP FUNCTION DESCRIPTION : Ex Vessel Imv law Water Level - Imvel-2,

| T/S ETT REQUIREMENT (Sec) : * 10.0

|

1 ~ DEVICEI

; DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #
i -i

i

j Transmitter Senses RFV level.& sends. signal to 521-N081A-

.
the MTU B21-N681A. .Rosemount 1152-

!

Master Trip Unit Transmits RFV.lovel signal to STU- 821-N681A
B21-N682A. . Rosemount 510DU/710DU

Slave Trip Unit Deenergizes relay B21H-K148A on L-2 821-N682A. . .

to initiate isolation. Rosemount 510DU/710DU

STU Output Relay Deenergizes relay 521H-K27.to- .B21H-K148A
actuate isolation. Agastat GF

.

Interfacing Relay Deenergizes relays B21H-K145. K154, B21H-K27
K159 & K160 to close valves, .Agastat GP'-

.

Initiation Relay Closes RUCU isolation valve C33-F034. _. .B21H-K145-
Agastat CP :

Initiation Relay Closes RUCU isolation valve C33-F004. 521H-K154
Agastat CP.

Initiation Relay Closes RUCU isolation valve C33-F054 821H-K159 g
| Agastat GP '

'

Initiation Relay Closes RWCU isolation valve C33-F039. 821H-u,6C.

Agascat.GP-

..

Rsference Drawing Numbers:-

828E445AA, Sheets 2, 3, 15, 17
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~RIT TRIP FUNCTION TABLE No: 3.3.2-3 River Band (1 of 1)_,

RTT TRIP FUNCTION ITEM. NO: 5.s
SYSTEM DESCRIFTION : RCIC Isolation-
TRIP FUNCTION DESCRIPTION : RCIC Steam Line Flow - Righ
T/s RTT REqun narwT (see) : * 10.0

. DEVICE

DESCRIPTION OF COMPONENT FUNCTION MFL & MODEL #

Transmitter- Sends RCIC turlaine supply delta . 'E31-N083A- ..
j,

pressure sipaal to MTU E31-N683A. :Rosemount 1152 ,]

.E31-N683AMaster Trip Unit Tr====its dalta pressure signal to ..
-Rosemount 510DU/710DUSTU E31-N690A & energizes Relay E51A~.

E51A-K64 on Flus High Delta-Pressure
or on Negative High Delta Pressure.

Time Delay Relay Energizes relays E51A-K15 & K24 after_ E51A-K64-'
time delay to isolate. RCIC. Agastat,TR,(TDFU),

1

Initiation. Relay closes steam. supply line: isolation .E51A-K15 - |
valve E51-F064. Agastat.GF.

~

Initiation Relay Closes pump. suction valve from E51A-K24'
suppression pool,'E51-F031.- 'Agastat'GF.

e- I

l

l,

1
- 1

.

i

-.

l
. . . 1

.i
,

. ,

Reference Drawing Numbers:-
i;

828E539AA, Sheets 2, 4, ' 8,13
)
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RTT TRIP FUNCTION TABLE No: 3.3.2-3 Liver Bend (1 of 1),,,,,, .

ETT TRIP FUNCTION ITEM NO: 5.c

SYSTEM DESCRIPTION : RCIC Isolation.
TRIP FUNCTION DESCRIPTION : RCIC Steam Supply Pressure - Imv ,,,,

T/S RTT REQUIREMENT (Sec) : <e 10.0

,

DEVICE

DESCRIPTION QF COMPONENT FUNCTION MFL & MOREL $'

Transmitter Senses RCIC turbine supply pressure E31-N085A
& sends signal to MTU E31-N685A. . Rosemount 1152

Master Trip Unit Energizes relay E51A K66 to initiate E31-N685A
isolation. Rosemount.510DU/710DU

Initiation Relay and Closes-vacuum breaker isolation valve E51A-K66

Interfacing Relay E51-F077; onergizes relays.E51A-K15 Agastat TR
& K24.

Initiation Relay Closes steam supply line isolation E51A-K15-
valve E51-F064. Agastat GP-

.

'

Initiation Relay Closes pump suction valve from E51A K24-
suppression pool, E51-F031. 'Agastat GP

.

.

-\
|

l

Rafcrence Drawing Numbers:-

828E539AA, Sheets 2, 4, 8,13
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i

] RTT TRIP FUNCTION TABLE NO: 3.3.2-3 ~Eiver Bend (1 of 1)t

i RTT TRIP FUNCTION. ITEM NO: 6.c ,'
,

i SYSTEM DESCRIPTION : Rasideal. Beat Removal system Isolation
! TRIP FUNCTION DESCRIPTION : Reactor Vessel Imv Water Level . Level-3
j T/S ETT REQUtantrwT (Sec) : + 10.0 |

'

,

?

i
d

DEVICE

i DESCRIPTION OF QOMPONENT FUNCTION MPL & M3 DEL #

i
+

.

'

i Transmitter Senses reactor water level and sends . 821-N080A.

l signal to MTU B21-N680A. Rosemount 1152 - )

,

Master Trip Unit De-energizes. relays C71A-K6A and 521-N680A
.

,'

J R46A on low water' level-3. - Rosemount 510DU/710DU...
s
1

Interfacing Relay De-energizes relay 321H-K23A on lov |C71A-K6A.
i water level * Agastat GP'
.

' !
Interfacing Relay De energizes relay .B21H-K129A on. low -C71A-K46A.

I water level.** Agastat GP ,

1

! Interfacing Relay and De-energizes Relay B21H-K59A & closes. 321scK23Aa :

j Initiation Relay RHR sample'line valves E12 7075A & B. - Agastat GP-
'

i

| Interfacing Relay and Energizes Relay E12A-K135A & closes 521H K59A.

! Initiation Relay RHR discharge to RU Valve E12-F040. .Agastat GP
{

'
*

| Initiation Relay Closes RHR shutdown cooling upper E12A-K135A
i

i pool valve E12-F037A. .Agastat GP- :

|

| Interfacing Relay De-energizes Relays 521H-K54 & K165; , 821H.K129A ,

Energizes Relay E12A-K111A. Agastat GP
'

;

i
! Initiation Relay Closes RHR reactor head spray valve 521H-K54
; E12-F023. -Agastat GP
i,

; Initiation Relay Closes RHR suction cooling valve ;B21H-K165

! E12-F008. 'Agastat GP
,

) Initiation Relay Closes RHR shutdown cooling injection E12A-KillA
8 valve E12 F053A. 1Agastat GP

i

) Reference Drawing numbers:-'

i
j 828E445AA, Sheets 2, 11, 12, 15

; 828E534AA, Sheets 3, 8, 13
j 828E531AA, Sheets 2, 18
i

The signal from relay C71A-K6A goes through isolator 821H-AT38 beforei
*

! it reaches relay 521H-K23A. ._ , .
.

The signal from relay C71A K46A goes through isolator B21H-AT38 before**;

| it reaches relay B21H K129A.

C-51
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d

RTT TRIP FUNCTION TABLE No: 3.3.2-3 River Band '(1 of 1)
ETT TRIP FUNCTION ITEM NO: 6.d

,

SYSTEM DESCRIPTION ? :..sidual Beat Removal System Isolation
TRIP FUNCTION DESCRIPTION : Reactor Vessel low Water Level - Imvel-1. + 10.0

; T/S RTT REQUTBRNRWT (Sec) :
) DEVICE'

DESCRIPTION OF COMPONElu , FUNCTION MPL 8, MODEL f,

1

4 --

Transmitter Sends RPV level signal to the master B21-N091A

trip unit B21-N691A. Rosemount 1154
,

| Mestar Trip Unit Energizes Relay E21A-K91 on Imvel-1 321-N691A
to initiate Isolation. Rosemount 510DU/710DU'

J

| Intsrfacing Relay Energizes Relay E21A-K11 to E21A-K91-.

close valves. Agastat GP
4

| Intsrfacing Relay Energizes Relays E12A-K109A, K110A, E21A-K11.

2 and K125A. Agastat GP

Initiation Relay Closes RHR Test return valve- 'E12A-K109A
E12-F024A. Agastat GP*

k
Initiation Relay Isolates BOP functions for IDCA E12A-K110A

initiation. GE HFA
4

| Initiation Rislay Closes RHR Heat Exchan8er Flow to E12A-K125A-
Suppression Pool valve E21-F011A. .Agastat GP

i

i

t

i

4

!
:

)
.

1

Rsforence Drawing numbers:-

828E535AA, Sheets 2, 6,10.
828E534AA, Sheets 3, 8, 13.

i

A
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RTT TRIP FUNCTION TABLE NO: 3.3.3-3 River Bend' (1 of 1),_,

$
i RTT TRIF FUNCTION ITEM NO: 1.0

STSTEN DESCRIPTION- : Imv Pressure Core Spray System
;

i TRIP FUNCTION DESCRIPTION : LPCS System Initiation
! T/S RTT REQUTREMENT (Sec) : += 37.0
t
i

i . DEVICE !

DESCRIPTION OF COM?ONENT FUNCTION MPL & MODEL p

(:-
L
! Transmitter Senses RPV level' signal .to MTU B21-N091A. .

B21-N691A. ~Rosemount 1154
~

)
i

Master Trip Unit Energizes relays E21A-K91 and K3A- 521-N691A
to initiate system start. Rosemount.510DU/710DU

,
' |

j Trip Unit Output Relay Energizes relays E21A-K10 & Kil on -E21A-K91-s
;

RPV level-1'. Agastat GP'

Transmitter Senses drywell pressure signal to MTU - 321-N094A.
~

| B21-N694A. Rosemount 1154
1

| Master Trip Unit Energizes relays E21A-K94 and KlA- 521-N694A

] to-initiate system start. Rosemount 510DU/710DU

} Trip Unit Output Relay Energizes relays E21A-K10 & K11 on E21A-K94
j high drywell pressure. Agastat GP
4

!.
Initiation Relay and Closes valve E21-F012; Energizes ; E21A-K10
Interfacing Relay relays E21A-K151 & K14. Agastat GP'

i

f Interfacing Relay Energizes relay E21A-K12 after E21A-K151-
i 2 sec. time. delay. Agastat TR14D'
Q

j Initiation Relay Starts LPCS pump E21-C001. E21A-K12
GE HMA "r:

| .

) Initiation Relay Opens LPCS injection shutoff valve E21A-K14

j E21-F005. Agastat GP

!
:

f

i !

i
* ;

a

:
*

w

.!Referonce Drewing Numbers:-

828ES35AA, Sheets 2, 6, 7, 10 -[

,
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RTI TRIP FUNCTION TABLE NO: 3.3.3-3 River Bend (1 of 3) _
RTT TRIP FUNCTION ITEM NO: 2.s

SYSTEM DESCRIPTION : low Pressure Coolant Injection Mode of RHR System
TRIP FUNCTION DESCRIPTION : LPCI Mode of RER System Initiation, Pumps A & B 1

T/S RTT REQUTREMENT (Sec) : <- 37.0 I

|

DEVICE |
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL # |

Trtnsmitter Senses RPV level signal to MTU B21-N091A
B21-N691A. Rosemount 1154 |1

Mast 2r Trip Unit Energizes relays E21A-K91 and B21-N691A
B21C-K3A* to initiate system start. Rosemount 510DU/710DU

Trip Unit output Relay Energizes relays E21A-K10** & K11 on E21A-K91
RPV level-1. Agastat GP

Trcn mitter Senses drywell pressure signal to MTU B21-N094A
B21-N694A. Rosemount 1154

~

Mastar Trip Unit Energizes relays E21A-K94 and B21-N694A
B21C-KIA* to initiate system start. Rosemount 510DU/710DU

Trip Unit output Relay Energizes relays E21A-K10** & Kll on E21A-K94
high dryvell pressure. Agastat GP

'Irtn-mitter Senses RPV level signal to MTU B21-N0918
B21-N6913. Rosemount 1154

M-Atsr Trip Unit Energizes relay E12A-K7 to initiate B21-N691B
system start. Rosemount 510DU/710DU

Trip Unit output Relay Energizes relays E12A-K109B, K9B, E12A-K7
and K126B on RPV level-1. Agastat GP

Trcnsmitter Senses drywell pressure signal to MTU B21-N094B
B21-N6948. Rosemount 1154

Mr_stsr Trip Unit Energizes relay E12A-K5 to initiate B21-N694B
system start. Rosemount 510DU/710DU

Refsrence Drawing Numbers:-

828E535AA, Sheets 2, 6, 10
828E534AA, Sheets 3, 8, 9, 10, 13, 14, 15, 16, 17, 24
851E602AA, Sheets lA, 4

Notes:
* B21C-K3A & K1A, when energized, lead to ADS valves open if LPCS/LPCI pumps operate.

E21A-K10, when energized, leads to start of LPCS (see Table 3.3.3-3, Item 1.0) .**
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RTT TRIF FUNCTION ?ABLE No: 3.3.3-3 ' River Bend '(2 of 3)_ j

j RTT TRIP FUNCTION IrtM N0: 2.a j

j- SYSTEN DESCRIPTION : Imv Pressure Coolant Injection Mode of RER System- -!

j TRIP FUNCTION DESCRIPTION : LFCI Mode of RER System Initiation, Pumps A & B -|

T/S RTT REQUramnMT (Sec) . :- * 37.0 j'

DEVICE

i DESCRIPTION OF COMPONENT FUNCTION MFL & MDDEL # R!

!
'

| Trip Unit Output Relay Energizes relays E12A-K1098, K98, - 'E12A-K5
.

; and K126B on high drywell. pressure. Agastat GF.
k
i Interfacing Relay Energizes relays E12A-K125A, K126A,' E21A-Kil-

|
-K9A~, K94A, & K109A.- -Agastat GP

i E12A-K125Aj Initiation Relay- Closes RHR HK flow valve to suppres-
_Agastat GP.sion pool, E12-F011A.'

I
J Initiation Relay and Opens RHR injection valve E12-F027A. E12A-K126A-

Interfacing Relay. Agastat*GP
;

i Interfacing Relay Energizes relays E12A-K93A, K70A,. E12A-K9A._
I K23A & K95A. Agastat GF
:

Interfacing Relay Deanergizes relay E12A-K95A after E12A-K93A . '

|
10 min.' time delay. Agastat TR14D r

e

| Initiation Relay Opens valve E12-F048A for RHR HK E12A-K95A . ,

! shell side bypass; allows closure . Agastat GP
,

after 10 min.
i
! Initiation Relay and Starts RHR pump E12-C002A;_ energizes E12A-K70A- -

'

t Interfacing Relay relay E12A-K18A after 7 sec. TD. Agastat TR14D,

'
.

4'

.
Initiation Relay Starts RHR pump.E12-C002A.' E12A-K18A:

CE HFA ' 1

i

| Initiation Relay Opens RHR injection valve E12-F042A. .E12A-K23A ]

(
' 'Agastat GF- ,

',s

i
!

Initiation Relay and Closes RHR steam line isolation.. E12A-K94A '

j Interfacing Relay valve E12-F052A; deenergizes relay . ,Agastat GF !
~ E12A-K96A.' -!

Initiation Relay Closes RHR valves E12-F051A & - E12A-K96A.
E12-F065A. .Agastat GP

__

Reference Drawing Numbers:-
3

(
i 828ES35AA, Sheets 2, 6,10

_ {
j 828E534AA, Sheets 3, 8, 9, 10, 13,'14, 15, 16, 17,-24 |

I1

4 851E602AA, Sheets 1A, 4 l
'

i
i C-55-
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RTT TRIP FUNCTION TABLE NO: 3.3.3-3 River Bend (3 of 3)_,,

i RTT TRIP FUNCTION ITEM No: 2.a

SYSTEM DESCRIPTION : low Pressure Coolant Injection Mode of ERR Systema

TRIP FUNCTION DESCRIPTION : LPCI Mode of RHR System Initiation, Pumps A & B
<= 37.0T/S RTT REQUIREMENT (Sec) :

.

DEVICE

DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

j Initiation Relay Closes RHR test return valve E12A K109B

i E12-F024B. Agastat GP

Interfacing Relay Energizes relays E12A-K93B, E12A-K9B

: K95B & K70B. Agastat CP
!

|
Timer Relay Energizes relay E12A-K95B after E12A-K938

10 min time delay. Agastat TR14D
:

l
Initiation Relay Opens RHR HX shell bypass valve E12A-K955.

! E12-F048B. Agastat GP
;

Timer Relay Energizes relay E12A-Kl8B after 7 sec E12A-K708
time delay. Starts RHR Pump E12-C002B, Agastat TR14D

,

Initiation Relay Starts RHR pump E12-C002B, E12A-K18B
GE HFA

1

Interfacing Relay Energizes relays E12A-K125B, K94B E12A-K1265
; & K102. Agastat GP

.

4 Initiation Relay Closes RHR KK valve E12-F011B, flow E12A-K1255
to suppression pool. Agastat GP

j Initiation Relay and Opens RHR "B" injection valve E12A-K945
Interfacing Relay E12-F027B; energizes relay K23B; Agastat GP'

deenergizes relay E12A-K965.

Initiation Relay Closes Solenoid valve E12-F065B E12A-K965
(condensate discharge to suppression Agastat CP
pool or RCIC.)

Initiation Relay Opens RHR injection valve E12-F042B. E12A-K235
,

Agastat CP'

4

Raference Drawing Numbers:-

828E535AA, Sheets 2, 6, 10 )
828ES34AA, Sheets 3, 8, 9, 10, 13, 14, 15, 16, 17, 24
851E602AA, Sheets lA, 4
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NEDO-32291

: RTT TRIP FUNCTION TABLE NO: 3.3.3-3 ' River Bend (1 of 2) _
i RTT TRIP FUNCTION ITEM No: 2.b

| SYSTEM DESCRIPTION : Low Pressure Coolant Injection Mode of RER System
1 TRIP FUNCTION DESCRIPTION : LPCI Mode of RER System Initiation, Pisep C

; T/S RTT REQUrannt4T (Sec) : <= 37.0
i

,I
DEVICE

|
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL # t

}
Transmitter Senses RPV level signal to MTU B21-N0915*

B21-N6915. 'Rosemount 1154
.i

| Master Trip Unit Energizes relay E12A-K7 to initiate B21-N6918

j system start.' Rosemount 510DU/710DU..
;

j Trip Unit Output Relay Energizes relays E12A-K109B*, K9B*, - E12A K7-

j and K126B on RPV level-1. Agastat GP ,

1i
i Transmitter Senses drywell pressure signal to MTU- B21-N0948

'

i B21-N694B. Rosemount 1154 |
1

~

Master Trip Unit Energizes relay E12A-K5 to initiate- 'B21-N6948
Rosemount 510DU/710DU |system scart.

Trip Unit Output Relay Energizes relays E12A-K1098, K95,. E12A-K5 j

i and K126B on high drywell pressure. 'Agastat GP'

j Interfacing Relay Energizes relays E12A-K1258, K945 -E12A-K1265

i & K102. Agastat GP

Initiation Relay and Closes RHR HK valve E12-F0115, flow E12A-K1258
,

Interfacing Relay to suppression pool; onergizes relay- Agastat'GP''

E12A-K23C.
|

{ Initiation Relay Opens RHR injection valve E12-F042G. .E12A-K23C i

Agastat GP
,

i I

Initiation Relay and Opens RHR "B" injection valve E12- E12A-K945
'; Interfacing Relay F027B; onergizes relays E12A'-K70C

.

Agastat GP

| 6 K23B*; deenergizes relay E12A-K965*.

| Timer Relay Energizes relay E12A-K18C after. E12A-K70C
2 see time delay. Starts RHR pump Agastat TR14D'

I E12-C002C.-

Reference Drawing Numbers:-
4

828E534AA, Sheets 3, 9, 10, 15, 16, 17, 24

Notes:
E21A-K1095, K9B, K238 & K96B lead to start of RHR pump B*

(see Table 3.3.3-3, Item 2.a).

i
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RTT TRIP FUNCTION TABLE NO: 3.3.3-3 River send (2 of 2) _,
RTT TRIP FUNCTION ITEM NO: 2.b 4

TRIP FUNCTION DESCRIPTION : LPCI Mode of RER System Initiation, Pump C
' |SYSTEM DESCRIPTION : Imv Pressure Coolant Injection Mode of RER System

i

<= 37.0 . |T/S RTT REQUTanntRT (Sec) :. .

DEVICE

DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

Initiation Relay Starts RHR pump E12-C002C. E12A-Kl8C
GE HFA

Initiation Relay Closes RHR "C". test return .E12A-K102
valve E12-F021. Agastat GP'

,
.

.

!
i ,

!
,

,
'

-
,

.

v.

4.

Raftrence Drawing Numbers:-
.

828E534AA,-Sheets 3, 9, 10, 15, 16, 17, 24~

,

Natos:
E21A-K109B, K98, K235 & K968 lead to start of RHR' pump B (see Table 3.3.3-3,*

i
Item 2.a).

C-58
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RTT TRIP FUNCTION TABLE No: 3.3.3-3 River Bend (1 of 1)_.
RTT TRIP FUNCTION ITEM NO: 4.0

' STSTEM DESCRIPTION : High Pressure Core Spray System
TRIP FUNCTION DESCRITTION : HPCS System Initiation

,

T/S RTT REQUIREMENT (Sec) : <= 37.0

DEVICE-
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

Transmitter Senses RPV level signal to MTU B21-N073C
B21-N673C. Rosemount 1154

Elter Trip Unit Energizes relay E22A-K73 to 521-N673C
initiate system start. Rosemount 510DU/710DU

,

Trip Unit Output Relay Energizes relay E22A-Kil on RPV E22A-K73
level 1. Agastat GP

Interfacing Relay Energizes relays E22A-K3, K9 & K109. E22A-Kll
Agastat GP

Transmitter Senses drywell pressure signal to MTU B21-N067C
MTU B21-N667C. Rosemount 1154

Master Trip Unit Energizes relay E22A-K67 to B21-N667C
initiate system start. Rosemount 510DU/710DU

~

Trip Unit Output Relay Energizes relay E22A-K29 on DW pres- E22A-K67
sure. Agastat CP

Interfacing Relay Energizes relays E22A-K3, K9 & K109. E22A-K29
Agastat CP

Initiation Relay Auto start of HPCS diesel generator. E22A-K3
GE HFA

Initiation Relay Opens HPCS valves E22-F001 & F004. E22A-K9
Agastat GP

Initiation Relay Closes HPCS test valves E22-F010 E22A-K109
F0ll & F023. Agastat GP

Reference Drsving Numbers:-

828E536AA, Sheets 3, 4, 5, 6, 7
,
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1

This Appendix summarizes the results of a comprehensive BWR Owners' Group
Jinvestigation with respect to the generic failure of response time sensitive

components reported as of May 1991. The sources used to obtain this
information are GE SILs, NPRDS database, NRC Bulletins and NRC Information ,

Notices. The available information'has been included in this Appendix which ]
*

summarizes the generic RTT component failures.- First, the response time
sensitive components are identified followed by a brief. description of.-the;

; incident or generic failure event. Next the table evaluates whether the

function was or was not lost. This is followed by the impact on response time

) (RT) and other redundant surveillance tests that would detect the same generic

failure.*

The remaining columns classify other or additional redundant surveillance

tests that can also pick up the same generic failure mode. Each column in the

Generic RTT Components Failure Mode Experience is described below:
,

4

(A) Part'Name

This column identifies the response time sensitive component, its

manufacturer and model number. The failed part is also listed, followed

by the source of information such as GE SILs, NRC Bulletins ' etc.

) (B) Generic Failure Mode (s)
This column contains a brief description or synopsis of the incident |
followed by the identification of the failed part, the root cause,.the |

$ failure symptom and the resolution. Final ~ resolution involves design
change, material change, component disqualification for a specified,

'

function and even discontinuation.of the component by the manufacturer.

1

.
(C) Functional Failure

| Inability or interruption of ability of system, structure or component to

perform its designed function within acceptance criteria.

(D) Impact on Response Time (RT)

When the response or performance characteristics of a response time
4

sensitive component degrades to a point where it significantly exceeds

its design tolerances without functional failure, this component is

considered to have an impact on response time.

a

D-1

.
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(E) Detectable by Types of Surveillance Tests
These columns identify redundant technical specification surveillance
tests that would detect the generic failure mode. ' Channel' Functional,
Logic Functional and Channel Check refer to the Technical Specification
tests defined in Appendix B.

NOTE: Calibration is channel calibration as defined 'in the Technical-
Specifications and Appendix B, but does not. include ' the. Channel
Functional test.- 'For relay calibrations, refer to initial installation-
testing.and/or a one-time-only-generic, document requirement.

.

(F) Visual Inspection

This method carefully examines by. sight but without the use of
instrumentation. . This can . include disassemb3 y when necessary, . checks for -

'

tightness, cleaning; binding and freedom of movement, etc.

-4
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERICFAILUREM00E(S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL

PART NAME RELAYS (YES/N01 ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

Generic Relay. Sliver-nickel or stiver-cadatum alloys will Yes No Yes No Yes No Yes

tarnish or ontdire when used in low current
Relay Contact applications because of the absence of con-
Surface. tact surface sparking from the typical

relay contact " making and breaking" func-
(IEN 88-98) tions. The sparking in the contact sur-

f aces tends to promote a self-cleaning
mechanise that reduces the oxide buildup en
the contacts.

Westinghouse ARD. Increased drag was found on the relay sole- No Possible Yes No Yes No Yes

nold armature. This was attributed to an
Z

Relay solenold increased resistance caused by dust on the

armature. relay contact. Increased drag was caused

? by granules from the call potting compound f
(l[N 88-88 Suppl) (send based matarla1) lodging between the yW

solenolds coli spool and the armature that S.g

moves inside the call spool. Resulting in
increased relay contact resistance and
breakdown of coil potting compound due to
aging.

GE HFA. Improper adjustments of contact gap and Yes None No Yes* No No No .

wipe. can ef fect . the performance of the
Relay contact GAP relay during seismic events. . HFA relays .

and WIPE setting are manufactured with contacts:normally
adjustment. open, but can be changed to normally %

closed. If this setting is changed then M
(IEN 83-19 & the contact gap and wipe settings must be
$ll 44 + Suppl)~ adjusted properly. <

(* Gap setting during Installation)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _



- . . -- . . ~. .. -

;

-t

DETECTABLE BY TYPES OF 5tNIVEILLAK E TESTS ,
'

FUNCTIONAL LO6tc
,

GENERIC FAILURE MODE (5) FAILINtE lirACT CMAINIEL - SYSTEM CHANKL VISUAL ;

? PART MAIE KLAYS ffES/A01 h FIECTIONAL CALIMATION FIMCTION CECK lil$PECTIGE

b! Westinghouse BFg. The new style OFD relays exhibited merginal Yes Poselble Yes Yes* Yes No no
NOF9. Armeture over or unsatisfactory contact making character-
travel 1stics due to insufficient atesture travel.;

The minleum acceptable overtravel estab- -i

(IEg19-25) lished- ts 0.02 Inch, which is defined as -)
the distance the relay aresture travels ;.

{ beyond the point at which normally open
^

,' contacts make. Contact over travel of all
eight pele & travel pole relays can be con-.

firmed by measurement. ,

- . . )
(* Contact overtravel messurement)

'

( -
, ,

1,

f

g Cutler-flammer Type M Type-M Relays failed during testing.- The Yes None Yes No : Yes - No No 0,
'

.

'

g' Aelays with DC cause of failure mes loss of are gap in the g-+

Colls. cell cleaning contact.'where the normel: .g- ;
'

mode'ef operetten is to have the cell e '|
Call burnout. onergized. . This contact prevents winding

burnout by. Interrupting the inrush current
'

(IEg 76-Ogl to the pickup coll;-'The loss of are gap in ,.

!. the clearlas contact ' was . caused by' sa
! '* abnormal' amount of heat ladeced shridage - j

..

' of molded magnet carriors.
'I; - ,

'"

Westinghouse OFS. OurIng testing releys were discovered with :Yes- lione L Yes- No- Yes llo ' leo ? -

encessive' operating times and spee circult . -'

Cell Insulatten and failures. -These more caused by over heat--

solder Jelets. Ing of. the relay celle. This overheating4 .
'

1- may result in colliinsulation breakdoun or-
'

(IES76-g5) esiting of the cell'aelder! jalate either'
.

- of_ which can lead to open circuit failure.~
*' This overheating can aise result:In the- ;

deforsetlen. of the nylen' coil sleeve 'in
editch the plunger travelers.Laffecting the '!

'

:

h - .l
. i

'15 .

h

i 'I
_ _

t
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DETECTA8LE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAILURE MODE (5) FAILtRE IMPACT CHANNEL SYSTEM CHANNEL VISUAL

PART NAME RELAYS (YES/N01 ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK IKSPECTION

relay opening time. This call has been
replaced by a new coli insulation that is
less susceptible to temperature
degradation.

GE Induction Disc A higher than normal pick-up value was No None Yes Yes Yes No No

Relays. (IAC. IAV. caused by petroleum jelly lubricant which
ICR or ISCV) under high temperature conditions can

migrate to the bactstop. Later, at room
Petroleum Jelly temperature the lubricant can act as an
Lubricant. adhesive and cause pick-up values to be

higher than setpoint values. Cleaning
%

(IEC 60-01) procedure is recomended.'

O. .

Westinghouse BF(AC) Relay malfunctions were caused by the pin Yes None Yes No Yes No No U"

BFD(DC). that connects the plunger to the operating $
head rubbing against the contact block.

Fin utsalignment. This rubbing action resulted in friction
that impeded the plunger movement when the

(IEC76-02)- relay call was energtred, there by prevent-
Ing contact movement. Relays would operate

-

j
properly when the pin was centered in the
plunger. As a result the relay contacts
remained in the de-energfred position even

-

though the cell was energfred. Relay %replacement was recommended. A
Westinghouse BFD. While conducting periodic response time Yes None Yes No Yes No Yes

test two relays were found to be stuck in
Struck Armature. the energtred position with the coli

de-energized. Investigation revealed that

(IEB79-25)' the armature was sticking to the armature

.



- _ _ _

DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCil0NAL LOGIC

GEllERIC FAILtRE Il00E($) FAILURE IMPACT CHAMIEL SYSTEM CHANilEl VISUAL

PART MAME RELAYS LYES /N01 ON RT FUNCil0NAL CALIBRATION FUNCTION CllECK IRSPECTION

stop post. This condition is created when
heat generated by normally energized calls
causes a softening and resultant flow of

*

epory adhesive. The epoxy adhesive is used
to attach the magnetic antistick disc to
the top of the armature stop post. When
sufficient adhesive flows to the top of the
armature stop, the armature becomes bonded
to the stop post, resulting in the relay
sticking in the energized position.

Adams & Westlake Co. Fallures were "falled closed" type. The Yes Yes- L. No Yes No No
*4number of multiple failures detected sug-

Mercury-Wetted gest the presence of a connon-mode failure h
8

Y matrix relays. mechanism.' Ove to the high random failure 9

* rate. and a possible cosmon-mode failure y
(IE8 80-19) mechanism, these relays have been replaced $

by dry-contact relays.

GE Type IFA Relays. Fallures involved relays that were continu- Yes None- Yes No . Yes No No

ously energized in AC circuits and failed
Leman Coll Spool to open when de-energized. The cause was
material. the deterioration of the cell wire insula-

tion as a result of the effects of aging.
(IE884-02) Failure mechanism begins with wire insula-' .

tion failure resulting in shorted turns,
causing increased call temperature and
eventual coli failure. Call temperatures
can reach a level which can vaportte the
insulating meterials and can melt the esti
spool. These materials may then deposit on
cooler surfaces of the relay and cause
armature. damage and/or fall to make a

_ - . =
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS
FUNCTIONAL LOGIC

GENERIC FAILtRE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME RELAYS (YES/NO) .pN Ri FUNCTIONAL CALIBRATION FUNCTION CNECK INSPECTION

contact circuit. Recommended replacement
by new " Century Series" HFA relay that uses
a high-temperature-rated plastic material
called "Tefrel".

GE HFA Relays. Inadequate latch engagement. (when the coll Yes None Yes No Yes No Yes
is energtred) was caused by the armature

Latch Engagement. latch operation that lochs in the change in
the state of the contacts and holds them in

(IE Not 88-14 that state once the relay la de- energized
untti the relay is reset. With the

NRC Bulletin 88-03) armature in the latched position, each leg
of the U-shaped latch should engage the top 2:

'

of the armature by the required alnlaum of f
,

? 1/32 inch. -Vith less than 1/32 inch latch I

engagement. It is possible that the relay h
"

could unistch prematurely. There a.e two g
circumstances that can cause latch engage-
ment to be less than 1/32 inch: -(1) In-
suffleiens clearanec iste the top of the
%1ay armature and' ths top of the moving
contact carrier and (2). Insufficient -

tension provided by the formed leaf spring
that rotates the latch to its fully engaged-

position. which may permit the spring to
relax before full engagement between the
latch'end the armature is achieved.

.

. . - . . _ _ ____.______.__.______..____a _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , . = - - _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _
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DETECTABLE BY TYPES OF StRVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAILtRE HDDLsS) FAlltRE IMPACT CHANNEL SYSTEH CHANNEL VISUAL

PART NAME RELAYS (YES/N01 ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

GE Type STD. A malfunction e.s caused by radio frequency No Mone No No No No Yes*

Interference from an activated transceiver.
Radio Frequency in the re-designed card the STO dropout _ ~

Interference, point was reduced to 32 milliseconds. This
significantly reduced the relay radio fro-

IE8 76-03. quency sensitivity.

(*Detectableafterthetriphasoccurred)

GE STD Transformer The rener diode or the associated droping Yes None Yes No Yes No No

differential Relays. resistors on the STD sense Aepitfier. card
have failed shorted. The cause was the two *''

Zener diodes. rener diodes whose cases were physically
touching, resulting in a short circult.

07 (IE876-03) The sense ampilf ter card has been rede-
U** signed using a new printed circuit card

with components arranged to preclude any
possibl11ty of short circults.

,

GE Relays HFA. H6A. Open circuit cell failures of these relay Yes None Yes No .Yes No No

HKA. HMA. windings.- had been caused by corrosion.
Halogens from a class of Nylon coli spools

Open Circuit Coll or bobbins plus hveld conditions were
Failures. attrhted as the fundamental causes of the

,

corroston and resulting call failures.
,

(IES84-02) Investigation revealed that heat stabille-
ing element of the nylon coli spool con-
toined halogen tons which could be released
over time. When combined with solsture the
halogen tons form hydrochloric acid and
copper salts which can cause the eventual
open circuit failure of the cells. Vendor

i

i



DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENFEIC FAILLRE MODE ($) FAILURE IMPACT CHANNEL SYSTEN CHANNEL VISUAL

PART NAME RELAYS fYES/N01. ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION %
Arecommended repiscing the cells or relays

with new relays that have LEXAN spool

material.
.

GE HFA. Defective relay coil spools with either Yes None Yes No Yes No Yes

black or clear Lexan, a polycarbonate mate-
Coll Spools. rlal is susceptible to surface cracking

when opposed to hydrocarbons. These sur-

(IEMot81-01& face cracks can ultimately deteriorate to a
$11 44 + Suppl) point where the relay actuation would be

blocked by this debris, and thereby inhlb-
lting the safety function.

t-

Y GE HFA (PVD 218 PVD The HFA relays were not resetting. The. Yes None Yes No Yes No No b
210. HGA PVD 218 problem was the mechanical binding in the U*

*
PVD 210. HGA). relays that prevented the normally closed r

contacts from making contact during de-
Stop tab location on energitation. The cause was the incorrect
the armature. location of a stop tab that is welded to

the armature.

(IENot.88-14)

GTE_$y1yanIa AC Normally energized relay call was burning Yes None Yes No Yes No Yes

Relays. and smoke was observed coming from the
Relay ~ room. Upon de-energitation of the

Relay Coll. relay coll the smoke stopped. The cause'

was determined to be coli end-of-life ther-
(IE Info llotice No. mal. aging and accelerated thermal aging of

84-20.) related relay components.

_ _ _ _ _ _ - -- __ --_ ___ ,_-___-_.__ - _________________-___ ._ _
_ .- - . _ . __ _ - _ _ - _ _ - _ _.
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DETECTANLE BY TrPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERICFAILUREHDDE(S) FAILtlRE IMPACT CHAIINEL SYSTEM CHRilNEL VISimL

PART NAlf eFIAYS (YES/1101 M RT FINICTIONAL CALIBRATION'FIECTION DECK INSPECTION

! Westinghouse Type Randon trip output caused by relays con- Yes leone Yes No Yes No No

.
SA-1 differential talning S.T. SERICon silloon-controlled
relays. rectifiers in SA-1 type relays. The two

potentially significant problems are insuf-
;

Internal Capacitor fielent surge-withstand-capability ($11C)
Failure, and Internal tantalue capacitor failures

'. -

due to corresten that results in the leek- .

:-

(IEll llo. 83-63) age of the electrolyte. Vender recommende
' -a surge protection module be added to this

relay model.'

AGASTAT E-1000 The pneumatic timing diaphrase leeks out a leo . Yes Yes* - Yes Yes* No Ito .
*:.

fluid substance as a function of ties and
.h~Pneumatic timing temperature. This fluid substance tende to

[ 4 diaphragm affect the diaphregn seal en the relays 'b. ,

|
o operating at high temperatures for entended y

(IEN82-04) periode, resulting in shorter time delays 3
; then those set en the relay dial. 1

I' (flote: Time. delay relays require response
vertfleetton through calibration)

- _

(* : asemelng algnifleant' devlet ten ' from
deelredsettlag)-

,

|. Westinghouse llOF0 At high ambient temperature conditions. ' Yes leone .I Jtes - ; Ito . .Yes 10 0 - No-

i relay colle could fall due to the laductive

i Relay cell Insulat- voltage spike generated by the de-energlas-

) Ing meterleif tien of the relay coll. These failures are *

confined to'normally'onerglaed relays.*

; (IENHo.82-02) leylar insulating meterial resolves the cell
! burnout by high_veltage spikes. +

i
! .. m..

*

.

.

4 *

' -
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAILURE H0DE(S) FAILURE IMPACT CHANflEL STSTEM CHANNEL VISUAL

PART MAME RELAYS ffES/N01 ON RT FUNCTIONAL CAtlBRATION FUNCTION CHECK INSPECTION

GE HFA Partial melting of the Nylon coli spool Yes Yes Yes No Yes No Yes

prevented the relay from moving to the

Call Spool .wterial de-energtred position for several minutes
after the call was de-energized. On

(IEN No. 82-13) another occasion melted LEXAN material was
found to be the cause. Helted insulation
from the relay coil of an actuated relay
had coated the relay contacts and thus pre-
vented electrical contact. A piece of the
spool flange had fallen into the gap

between the open armature and pole face,
preventing solid contact. With the con-
tacts just touching must have created a ,,

fixed air gap in the magnetic circuit. The -

Increase In'the current caused by the air
i gap produced excessive temperature rise in -w

U the coll. This excessive temperature rise.
.

through conduction and convection to the H

armature assembly and shading ring eventu-
ally caused remaining spool flange to
soften, melt and move. As the place of

spool flange in the gap melted, the air gap
closed permitting the normally open
contacts to fully close. The closure of

the gap caused a lower tesperature and the
melted LEXAN then hardened and created a
bond between the armature and the pole
face / Thus when the coil was de- energtred
the return spring force was not enough to
break this bond. It was recommended that
the LEXAN and Nylon coli spool be replaced
with Century Series TEFZEl. call spools.

.
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BEYECTAALE BY TYPES OF StRVEILLA KE TESTS

FUNCTIO 11AL LOGIC

GENERIC FAILURE NODE (S) FAILURE . IMPACT CHANNEL .SYSTEN CHANNEL VISUAL

PARY MAIK KLAVS g'f* mig 1 ON RT Flmtf10NAL CAtleeAfl0N FtMcTION CHECK INSPECTION

AGASTAT E-7000. The time-relay measuremente of hortrentally Ilo Yes Yes* Yes 'Yes* No No

bench calibreted but vertically Insta11ed q

Relay orientation. relays were as much as 30K greater then '

that of the bench calibretten. B M eall-
-

'

(IEN85-43) brettor e%1d be performed u the same
orientet W. as the sounted device.

(IIste: Time delay relays require reopense
verification through calibrattore)

(*~ assuming significant deviation from
desiredsetting)

Westinghouse IIOFO. Coll' sticking problems were attributed to Yes* Yes** Yes llo ' Yes No Yes-
'

g', coli filler opeuy which flows during-ser-4 g
N Cell Filler spony. vice into the plunger cavity, Inhibiting *

the relay from moving to a de-energized

(IEII82-54) peeltlen after the power le removed ' This-

results le sluggleh relay operetten.

(* Failure resulte over time)
(** Sene RT alegradetten possible before

s

completefunctlenelfailure)-
.

!

. .. h

AGASTAT CN0095. Neley' failed to energite 'due' to the socket Yes: lione - 7es IIo -Yes llo - No ,

11mitect being disengaged from the eschet ;

Relay Sockets, and not making contact with the mating;
relay contact.

ilt 1102-48)--

. _

%
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E TECTABLE BY TYPES OF SURVEltLANCE TESTS
FUNCiIONAL LOGIC

GENERIC FAILURE HODE($) FAILURE IMPACT CtlANNEL SYSTEM CHANNEL VISUAL
PART NAME RELAYS (YES/N01 . 04 RT EVLCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

_

GE ifA. Difficulty in making wipe and gap settings Yes Possible Yes Yes Yes No No
.

due to binding of a movable contact finger
Movable Contact in the phenolle support assembly. The root
Finger. cause of the binding was determined to be

movable contacts that were manufactured
(IEN 88-69 Supp. 1) wider than the allowable tolerance. These

wider contact arms do not float freely in
the slot provided in the phenolic support.
Consequently the binding of a movable con-
tact. ara could Interfere with the relay

contact wipe.

ASEA 88 ITE-SIL The ITE-SIL relays encounter spurious relay No Mone Yes* No Yes* No No

Time-over current actuations caused by feulty silicon- o,g

4 relays controlled rectiftert. 8tCDs). These SCR g
w allow current to flow in the absence of the u

Silicon controlled proper gating signal. These leakage O-
rectifters (SCRs). currents were of sufficient magnitude to

energize the trip cell of the associated
(IE88-58) circuit breaker.

(*Aftertriphasoccurred)
.

AGASTAT (GP. FGP. The nylon movable contact arm was coming in -Yes None Yes No Yes No ' No

EGP) contact with the barrier strip on the

melamine phenol plastic relay base. Conse-
flylon movable con- quently this mechanical Interference pre-
tact ans. vented one of the four sets of contacts

from changing state in the relay. It was
(IEll 84-20) determined by GE and Aserace testing that

these failures were end-of-service-life
resulting from service aging of. energized
relays la combination with the mechanical
configuration and tolerances. Vendor has

-_ _ _ . . _ _ _ - .. _ _ _ _ _ - _ _ _ _ _ _ _ - _ - - __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ . _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ -
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERICFAILUREMODE(S) FAILtAtE IMPACT CHANilEL SYSTEM CHAINIEL VISUAL

PART IIANE RELAYS (YES/N01 DN RT FUNCTIONAL CALIBRATION FUNCTION CtfCK INSPECT 10ll

since made a design change to correct the
mechanical configuration and tolerance
problems.

;.

A6ASTAT(GP) Mechanical interference between the moving Yes None Tes* No Yes* No Mc

relay contact arm and the stationary base
; Relay contact arm of the relay case. This was determined to

and stationary base. be caused by the casing shrinkage as the
melamine phenol plastic base cures af ter

(IEN 84-20) assembly. This phenomenon is also called
post-mold plastic shrinkage that results in
the reduction la clearances. Amorace Cor-
poration introdred a design change by cut- 2:

ting a notch in the barrier strip to pro- h'

? vide additional clearance. T
N$

(*Stuckrelaywillbedetected)

GE CR120A, A small relay fire occurred in a relay Yes lione Yes No Yes No Yes
'

panel due to overheating and subsequent
Contact Arm ignition. The contact are retainer that
retainer. was made of CELCAN M90 acetal copolymer ! -

which is flammable. The contact arm
(SIL No. 229) retainer material has been changed to VALOX

310-SEO. which is self extinguishing and
flame resistant. -

GE CR120A. Olrty contacts were found on the transfer Yes None Yes No Yes No - to

relay in feechester level control contacts."

Sirty Contacts. that were extremely resistive. Relay uses
dry silver plated contacts. Relay contact

(Brunswick daily with gold contactr. would be better choice
status report) according to the %stomer.

, _ - . .
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAILURE MODE ($) FAILURE' IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME RELAYS (TES/N01 DN RT FUNCTIONAL CAtlBRATION FUNCTION CHECK INSPECTION

GE CR120A. The apparent cause of the de-energitation Yes None Yes No Yes No No
of the relay was loss of continuity to the

deposit bulldup on relay due to deposit built up on the see-
contact surface face of the contacts. These deposits

caused a momentary loss of continuity in
(Feral Report) the relay. The deposits were analyzed to

consist of stiver sulfide, silicon oil or

light grease and chlorides.

GE HFA. Relay coil windings had shorted resulting Yes None Yes No Yes No No
in an increased current which eventually

Shorted Cell caused the relay cell to fall while exceed-
*windings. Ing the maximum current rating of down-

stream devices. Aging analysis revealede
4 ($11. No 44 that the thermal aging of the nylon call
u Supp 1.2) bobbins was the probable cause of failure, u

Embrittlement of the nylon bobbins was most U
severe at the location where the bobbin
makes contact with the magnetic shading
turn. Extreme embrlttlement can lead to
cracking of the nylon bobbin which allows
the cell windings to move sufficiently to
cause shorted turns. Nylon bobbin material.
was replaced by polycarbonate material.

GE HFA. The four No.-8 x 5/8 inch screws which hold Yes None Yes No . Yes . No No
the aluminum adapter plate and magnetic

Four No. 8 x 5/8 core assembly to the back side of the relay
. inch screws. case were not mechanically tight. leovement

of the mechanical core can result in incor-
(511 No. 44 & rect contact operation. Furthermore, par-
Sup1.2.3.4.5) tlal contact between the magnetic core

faces and the armature may occur causing

_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -- - - - _ _
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DETECTABLE BY TYPES Or SURVEILLANCE TESTS

FtMICTIONAL LOGIC

GENERIC FAlltRE M00E(5) FAILURE IleACT CHANNEL SYSTEM CHAIENEL VISUAL

PART MAME RELATS (YES/N01 04 RT . .. FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

the relay coil to overheat due to an incom- $

piste or partial path for the magnetic

flux.

4
W A Relays. Investigations to determine the cause of Yes None Yes No Yes No Yes

the stuck armature concluded that improp-
Armature stuck in erly cured (but hardened) varnish was the
energized position, culprit. A long period of relay energira-

tion caused the warnish to soften and then
($1Lllo.44) reharden, resulting in the athesion of the

pole pieces.

:c

ifA Relays. During Inspections of relafs, it was dis- Yes lione Yes No Yes No Yes .

covered that a defective glass window on T-

m Defective Glass one of the relay enclosures would not allow y
window. the armature to return to the fall-safe po- no

"
sition if de-energized. One of the metal

(SILNo.44). dips used to hold the glass window in p' ace
in the door frame was alssing and suasti-
tuted for by a piece of masking ttpe.
Deterioration of the masking tape had psr-
mitted the glass window to seg from its
normal position, jamming the relay armature
In the energized mode.

HFA Relay The pickup veltages of some of the 125 +.olt No None Yes No Yes No ' No

DC HFA relays were found to be ::::*4 the
Pickup voltage. recommended voltage range. Investigations

revealed chet the pickup voltage varies
(SIL No. 44) with twuperature, which may have caused the

out-of-range voltages. Also the relay
pickup voltage below the lower limit of the

I

'

.

_
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DETECTABLE BT TYPES OF SURVL'lLLANCE TESTS

FUNCTIONAL LfGIC
GENERIC FAILURE MODE ($) FAILtRE IMPACT CHANNEL ' SYSTEM CHANNEL VIStlAL

PART NAME RELAYS ITES/N01 ON RT FijNCTIONAL CAllBRAi!DN FullCil0ff CHECK INSPECTION

recensended range indicates low spring ten-
slon which may allow normally closed con-
tacts to chatter in a de-energized relay
during a seismic event. These relays are i

quallffed to prevent contact chatter during
seismic events 'of up to 2.0 g IPA (Zero '

period acceleration).

A
Agastat Relay. A higher than normal resistance in the Yes None Yes No Yes No No

relay contact caused the relay to appear
Contact Resistance. electrically open when it was mechanically

closed. The mechanism for the failure is
NPRDS believed to be oxide build up which over <

time increas'es on the relay contact sur-n
4 faces because of the low voltage, low cur- w
* rent appilcation and Infrequent use.

Y

Agastet GP. While performing response time testing on No Yes- No No No No No
Reactor Protection System. Iow water level

Slow response time. scram, the response time exceeded the tech-
nical specification requirement of 50 mil-

MPROS 11 seconds. The cause was determined to be
the 40 millisecond drop-out time of.the

Agastat Master trip relay. The root cause
i for the excessive drop out time was deter-

mined'to be the relaxation of the contact -
opening spring. Relay was replaced.
(flote: In RPS loops, only the sensor is - "

exempt from response time testing.)

|

_ , _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - _ _ _ - . . ._. -
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC
^

GENERICFAILUREMODE($) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL

PART NAME RELAYS (YES/N01 ON RT FUNCTIONAL CAllBRATION FUNCTION CHECK INSPECTION

Time delay Relay While performing routine surveillance test- No Yes Yes* Yes Yes* No No

ing, the loss of normal auxlitary power
$etpoint drift interlock relay delay time was found to be

out of specification. It was a minor devl-
MPRDS atton from Tech. Specs. Failure is attrib-

uted to age / set point drift. The relay was
adjusted to en acceptable response time and ;

,

returned to service.
,

(Note: Time delay rela /a require response
verification through calibration.)
(* Assuming sign't tcant deviation from
desiredsettiq)

:c

? Time delay Relay Relay actuated slow at 17.84 seconds when Ito Yes .Yes* Yes Yes* No No

U$ the required Technical acceptance criteria
D!Relay binding jolted is less than or equal to 5 seconds. Relay "

loose was repaired and reinstalled with a RTT of
3.01 seconds.

NPROS

(Note: Time delay relays require response
verification through calibration.)
(* assuming significant deviation from
desired setting)

;
9

Time delay Relay . Auto-depressurtration initiation time delay No Yes Yes* Yes Yes* ho ~ No

relay.falled its 92 day respons: time test
.

$etpoint drift by more than one second. Relay was
recalibrated.

IIPRDS

(Note: Time delay relays require response
verification through calibration.)
(* assuming significant deviation from
desired setting)

!

I

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



DETECIABLE BY TYPES OF SURVEILLANCE TESTS
FUNCTIONAL LOGIC

GENERIC FAILtRE H00E(S) FAlllRE IMPACT CHANNEL SYSTEH CHANNEL VISUAL
PART NAME RELAYS (YES/NO) . ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

GE H3A HGA armature binding was reported by oper- Yes None Yes No Yes No Yes
ating BWRs. The binding can occur only

Relay Armature with surface mounted HGA relays using front
Binding. connecting terminals, and then only when

their unsymetrical cover is installed both
9(Sil No. 77) upside down and in a cocked or displaced 7

orientation. This problem cannot' occur

with flush mounted HGA relays. Correct
relay orientation and installation will

resolve this problee.

Potter-Bruefleid P-8 type KH & KHP sockets were found loose. Yes None Yes No Yes No No.

KH & KHP. While removing a loosely mounted socket the M
complete socket assembly was detached caus-

Loose Sockets. Ing the metal socket retainer ring to fall 4
e back on the socket terminals. 'This y_

($1LNo.172) resulted in a short circuit. '8
g

Relays. Trip relays rated at 24 volts DC in some Yes None Yes No Yes ~ No No

AAH Indicator trip units have failed with
Coll Overheating burned open coils. Actual coli operating .

Problem. voltages can reach 34-volts DC. Operating
trip relays in an over-voltage condition

(SIL No. 189) results in excessive heating of the relay
cell that may cause it to fall.

.

Italays GE HFA. HGA. Open call circuits in SE relays - ifA. HGA. Yes None Yes No Yes No No

IgCA. IfqA HKA & HMA could occur in direct current
(DC) appiteations due to electrolytic cor-

Electrolytic corro- rosion. The three significant contributing

alon of coils. factors to this failure mechanism are:
1. High humidity environment exceeding

60%.

_ _- __



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

"!DETECTABLE BY TTPES OF SEVEILLANCE TEST $

FUNCTIONAL LOGIC

GEIIERIC FAILIRE MODE ($) FAILUltE IMPACT CHANNEL SYSTEM CHANNEL VISUAL j
PAltT IIAME RELAYS ITES/N01 Olt RT FUNCTIMAL CALIBRATION FullCTI0li DECK INSPECTION .p

(SIL No. 153) 2. Intermittent energiring as opposed to ;|
continuous relay operation. i

: 3. D.C. Operation as opposed to A.C.

! operatlon. j {
|' The mechanism of electrolytic corrosion

results uhen meisture cookines with belo-
gers given y by tta heet stabillring com-
round used in the nylon bobbin of the relay

,

"coll. . These hologens then algrate through'

the insulation causing corrosion of the'
~ '

'

copper wire. The chemical reaction usually
occurs in the port of the cell windlage in
proximity to the bobbin. Relays used in
circuite with high duty cycle are not prone

! to this failure since the heat generated by
g. _

. 4 the continuously - energized cell tende to ,

o evaporate any excess meisture. -Ilylon. coll y;,

bobbins that are the cause of. this problem to'

were replaced by Leman cell bobbins.

| Relay - The ! CSU Pump B 4100 breaker tripped. late Yes- Possible Yes No' Tes . Ilo llo
on instantaneous overcurrent after the~1ose-

Slow response time' of second air compressor, FA & 20 chillers.-
turbine building exhaust. radiation monitor

IIPitOS and RA-2 bettery charger.- There was no
; reason for delay. A reopense test mes com-

plated numerous tiens and the response time
of the- relay decrossed with each test. : On
the final test the cell failed to enerstre ,

and change the contact posittene. Replaced
relay cell 2-E-84-t$53.

- q
b

I

.
,
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS
AUXILIARY CONTACT FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME RELAYS (YES/N01 _ ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

Relay During surveillance test on the E-average Yes None Yes No Yes No Yes
power range monitors. On generating a 1/2

Mechanical linkage scram on the B-channel received a full
scram. Scram Contactor contacts 5 and 6

NPRDS did not open when relay was energtred.
Investigations revealed a mechanical

linkage had fallen off that opens contacts.
Replaced clip and linkage. '

Relay Relay C71A-K!4A failed and subsequent Yes None Yes No Yes No no
inspection revealed all scram contactors

CR305 and actuator assemblies for contactor relay
(PRC88-10) slightly loose. Tightened auxillary con- %

tact assemblies.

N W"
U

REED Relays. Stuck reed relays were discovered In the Yes None Yes No ' Yes No No $
APRM averaging cards. ' One relay was stuck

Stuck relays. closed and the other was stuck open. 'An
LPRM with a relay stuck open would not be

(SILllo.184) averaged by the APRM circuit.

CR2820 Time Delay GE CR2820 time delay relays used in the No Yes Yes Yes Yes* No No
Relays. core spray, residual heat removal (RMt) and

e'utomatic depressurization systems have a
Defective timer. tendency to increase after long periods in

a de-energtred condition. The CR2820 timer
(SIL No. 230 Rev. 2) has an accuracy specification of i 10% for

repetitive use. However it may vary con-
siderably more than 10% on the first pickupi

after more than a month in the de-energtred
state. Reconnended to use Agastet Relays

t

. _ . _ _ _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ - - y =



_ . . _ _ _ _ _ . _ . _ _ _ . . . . ,_._ m

!

$

DETECTA8LE BY TYPES OF SURVEILLAllCE TESTS

FUNCil0llAL LOGIC

GENERICFAILUREMODE($) FAILURE INPACT CHAIINEL SYSTER CHAlllIEL VISUAL

PART IU K RELAYS (YES/ND1 011 RT FullCTIONAL CALIBRAT1011 FURCiloll CIECK IRSPECT1011

for such appilcations. The actual value of
the time delay should be vertfled by
testing.

..

(Note: Time delay relays require reopense
verification through calibration.)

(* Assuming significant deviation 'from.

desired setting)

GE Relays. Relay contact resistance is found to be No. Possible Yes No Yes Ilo llo
greater than speelfled idien dust dirt or degrade-

,

Centact Resistance. contaminents are present.' These relay con- tion
tacts should be 11ghtly dusted with a soft

~Y ($1L No. 332)' brush while vacoueing to remove dislodged
~

U partteles. Following vacuuslag.' contacts
should be cleaned only with a burnishing Y
tool. U

I U
|. e*

! Agastat Relay' Type Amtat relays are plugged into a base'thet 'Yes leone - Yes Ilo - Yes No s No ..
-

i CR0095 has sixteen plug-in terminals. A potential
! - problem identified is the relay base. which

-

Relay Beses. could lead to a high impedance or "epen"
connection between' one or more of the six-

!
(SIL No. 384) town relay terminals (male) and the corre-

spending terminal in the . relay base
,

(fsmale). The problem is caused by Inade _
quote retention of the female terminal' in

~

the base uhtch allows':the terminal to be
pushed out of the base when the relay.le

,

plugged-In.

_ >

v
^

t

I

-
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS
FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME RELAYS ffES/N01 CN RT FUNCTIONAL CAllBRATION FUNCTION CHECK INSPECTION

syPotter & Brumfleid Upon de-energizing, the relays failed to Yes None Yes No Yes No No i
MDR Relays return to the appropriate position and

their normally open contacts failed to
open. A failure analysis concluded that

(RICSIL No. 053) corrosion occurred from chlorine released
from rubber groanets and polyvinyl chloride
sleeving. Gases release also occurred from
warnish on the call while continuously

energized. Chlorine and outgasing accumu-
lated in the area of the bottom end bell
bearing and caused the motor shaft to bond
to the bearing.

Westinghouse There is a potential for these relays to Yes Yes Yes No Yes No No $malfunction due to the epoxy compound 8U Types ARD. 8FD & becoming semi-fluid when the coli is i
N8FD energized for extended periods. This y

me1 function may degrade safety by disabling .$
Epoxy Flow In or delaying a function. These . relays
Energized Relays falled to.reaet properly after de-

energiration because epoxy coll had

NRC Info. sof tened and flowed into the area of the
Notice 91-45 return spring causing sticking of the

plunger assembly. Probable cause is

attributed to a poor mixing in the
manufacturing process.

.. - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. .
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAILIRE MODE (S) FAILURE IMPACT CHANilEL SYSTEM CHANNEL YlSUAL

PMti NAME TRIP UNITS (YES/IIO1 Oil RT FUNCil0NAL Call 8 RAT 10N FUNCTION CifCK INSPECTION

Trip Unit Rosemount Rosemount $1000 master and slave trip unit Yes None Yes Yes Yes Yes !Io

$1000. malfun:tions and arroneous trip signals (For (For

have been expertenced. The reported mal- ECCS) ECCS)

Transistor degrada- function involves the trip unit sending an
No No

tion erroneous trip output signal without any
change in the input signal on the trip (For (For

(SIL No. 520) units trip status Indicator. This malfunc- RPS) RPS)

tron is caused by long term degradation of
the trip units output Darlington translator
(2fl6296,08). The trip output voltage grad-
ually increases from zero volts to the
12-18 volts range, even though no trip em-
dition exists. The root cause la formation
of a conductive, hydroscopic residue in the g

t's
transistor. As the residue grows with

i time, resistive leakage across the transts-

$ tor eventually becomes large enough to y
yactivate trip signal output. Failure rate "

caused by resistive leakage across the
transistor is 0.48 failure per r.1111on

i

hours of operation.- which is .below the .

design failure rate.

1. In normally doenergtred app 1tcation
(Iowoutput)oftransistorfaakagebe-
comes large enough to create an enor-
mous trip signal, it usually le de-
tectable by the annuncletor or down-
stream logic.

2. In normally energized appilcations
! (high output) the trip output signal

can remain.htgh and no trip occurs
even though an actual trip signai
exists.

.

e --.--mi__ -_____



DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAILURE N00E($) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME TRIP UNITS -- (YES/NO) ON RT FUNCTIONAL CAllBRATION FUNCTION CE INSPECTION

Trip Unit Rosemount The Rosemount 510D0 trip units have a Yes None Yes Yes Yes Yes No

5100U. comon mode failure of two switches namely
$1 in the trip status output LED logic

Switch Fallures. circuit and 52 in the trip output logic

circuit. These malfunctions result in open p
(IE Cir. 80-16) circuits in the output logic upon the

reception of an actual trip signal. The

switch ($2) failure could result in failure
to automatically activate a safety
function.

,

Trip Unit Rosemount Inadvertent trips and unstable trip ;cint Pos- lione Yes Yes Yes Yes No

$1000 and F1000. settings have been reported. This condl- sible
tion was traced to the R11 Peter.tlometer on

k R11 Potentiometer. failures. The Ril potentlemeter is the O
*

.

Utrip point adjustment potentlemeter located
(SIL No. 468) on the front of the 510 00 system. Fallure $

is caused by an accumulation of contaal-
nants and/or oxidation on the wiper arm of
Ril causing unstable Intermittent changes
in potentlemeter settings. High hueldity
and temperature conditions can lead to thle
problem, since R11 potentiometer is

unsealed and oxidation accumulation on the
wiper are under normal operettng conditions
can occur - the R11 potentiometer has been
sealed for the 71000 system.

_ _ _ - - - _ _ _ _ - - __ __ . - - - - - - _ _ _ _ _ _ _ _ . .- -
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| DETECTABtE BY TYPES OF SURVEtttANCE TESTS

FUNCTI0dAL Lor.lc

GENERIC FAlltRE MODE (S) FAILURE INPACT CHAMMEL SYSTEM CHANNEL VISUAL

PART NAME SWITCHES .(YES/MO) ON RT FUNCTIONAL CALIBRATION FUNC' ION. CHECK INSPECTION

Barksdale BIT-GH3255 Hydraulic control unit (HCU) accumulator No Yes No Yes No Yes Yes

pressure switches have actuated below the
Bourdon tube pres- Technical Specification ilmits during sur-
sure switch noise. veillance testing due to setpoint drift.

SIL recomends Recallbration of Switches.

($1LNo.429) M.
A

Barksdale TC9622-3 The nitrila rubber 0-ring in the switch is Yes Yes Yes Yes Yes no No

Pressure Switch, incompatible with polyphosphate ester
hydraulle oil. Mitrile rubber tends to

(Sit 456 - Rev. 1) soften and swell when exposed to polyphos-
phate ester all resulting in platon and
switch malfunction. g

O rs
* Penalers (Riley) (a) A spurious trip could occur with Riley (a) No Mone Yes* No Yes* No P;o y

Model 86-86A Model 86 and 86A temperature switches if y
N

Temp-Matic switches their voltage power supply drops as low as
108 volts when the setpoint is within 6*F

1) Contract of operating temperature. Model 868 ellet-
chattering. nates this problem by relocating the

grounding jumper points between power
2) Spurious Trip. supply card and the main card.'

(* Detected after the trip)

($1LNo.443 Suppl.) (b) The burnout protection feature asy '(b) None- Yes Yes No No No

continue to chatter. 'This chattering Yes-

caused the contacts-to burn or weld
together. Penalarm has eliminated the
problem in Model 868 by modifying the
burnout protection circult.

- - _ _ _ _ _ - - _ _ _ _ _ - _ _ _ _ _ _ _ - - _ . -_
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIO!EAL LOGIC

GENERIC FAlltRE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME SWITCHES ffES/N01 08 RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECT 10ft

Static 0-Ring The pressure switch set points had drif ted Yes None No Yes Yes No No

Pressure Switches. outside tech. spec. tolerances. Investiga-
tions revealed that amonta present in the

6TA-84-ItX-JJTTX6. steam lines had interacted with the Kapton
diaphrapu of the pressure switch, permeated

(IEB 87-16) It. and formed a bubble between the lamina-
tions of the Kapton diaphragm (fluorinated
silicone membrane). It -is believed that
the formation of this bubble between the
diaphragm layers caused the set point of
the switch to shift. In amonta environ-
ment following pressure switch are affected
for model numbers beginning with 1. 4. 5.

6, 8. 9, 12 and 54. Replaced diaphrages :c
made of stainless steel do not encounter

Y this problem. T
U U

e
NAMCO EA!B0 Yellow and brown " crystal-like" resin Yes None Yes No Yes No Yes

deposits on the internal components of
Limit Switches Ele- NAMCO model EA180 stem mounted limit switch .

-

wated Temperatures. (SMLS) caused it to selfunction. The prob-
lem was traced to a batch of top cover gas-

(El79-28) . kets of which some were over lepregnated
and insufficiently heat cured. This condi-
tion can leave an uncured residue of
" Loctite" in the gasket, which vaportres at
sustained temperatures above 175'F. Prob-
les has been resolved by a properly heat
curing in the manufacturing process.

. . _ _ - _ - _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ - . _ _ _ _ _ _ _ . _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ - _ . - . . . . - _ - _ _ - _ _ _ . - _ _ - . - _ . _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ - _ = _ _ _ - - _ _ - _ _ _ _ _ _ _ _ - _ - - _ _ _ - .
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAlltRE MDDE($) FAILIRE IMPACT CHANNEL SYSTEM CHANNEL VI$UAL

PART MAME $VITCHES (YES/Il01 Off RT FullCTIONAL CAllBRATION FUNCTION CHECK INSPECTION

ITT Barton Model Process fluid causes a problem when the DP No None Yes Yes Yes Yes No

Numbers 288, 288A switch constantly trips with the same read-
and 289, 289A. Ing and water bulldup between the DP switch
Differential Pres- and the reference will cause different
sure Indicating readings on the test reference. Another
$ witch. problem occurs when the DP switch isolation

valve leaks. This allows the process fluid
Set Point Orlft. to enter the test lines after being

cleared. If possible the test ilnes should [
(SIL No. 10) be applied directly to the instrisment. The

most common problem with set point drift
unique to these DP switches has been with
the spring washers and to hold the switch
plate against the back of the DP switchi

*case. Vendor has devised a new switch

4 plate locking device that prevents the set
ou point drift. Vendor recommendations ,

regarding adjustments can correct the set y
point drift. $

a

e

.

. - _ - _ _ _ _ _ _ - _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ __
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME TRANSMITTER (YES/M0L ON RT FUNCTIONAL CAllBRATION FUNCTION CHECK INSPECTION

Rosemount Models Five Rosemount model 1153 HD5PC differen- Possible Yes No Yes* No Yes* No
1151, 1152, 1153 and tlal pressure transmitters were reported to
1154. have malfunctioned. Operators during power

operation noted that the signals from the
Transmitter Fall- Rosemount 1153 transmitters were indicating
ures. reduced levels of process noise. Attempts

to recallbrate the transmitters also

(Info N 89-42 failed. Destructive testing by Rosemount

Bulletin 90-01 determined that the failures were caused by
RIC$1L No. 33) the loss of oil from the transmittern

sealed sensing module. Stilcon oli leaks
out of the sensing module resulting in

gradual deterioration and eventual detect-
able failure of the transmitter. Some of
the symptoms that have been observed duringg

4 operation and before failure include slow
e drift in either direction of about 1/4 per- g

cent or more per month. lack of response y
over the transmitter's full range, increase e

In the transmitter *s time response, devla-
tion from the normal signal fluctuations,
decrease in the detectable noise level,

deviation of signals from one channel com-
pared with redundant chenr.els. *cne sided"

| signal noise and slow response to a tran-
-

sient or inability to follow a transient.

(* drif t analysis and/or other techniques)

i

. _ _ . _ _ _ _ _ __ _ _
_ _ _ _ _ _
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS

i FUNCT10 MAL LOGIC
'

GtNERIC FAlltRE MODE (5) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL

FART MAME NtMAC ffES/N01 011 RT FUNCTIONAL CAtlBRATION FUNCTION CHECK INSPECTION

NUMAC Analysis of failed MUMAC low voltage power
supplies (LVPS) have Identified one generic

Low Voltage Power problem and one potentially generic prob-
Sepply Reliability. Iem, that can lead to early life failures

of LVPs.

(SIL No. 499)

(a) The generic problem results from a No Mone No Yes No No No

power supply manuf acturing problem that
causes early degradation of a capacitor in
the LVPS folicwed by an abnormally high
drif t rate in the -15 VDC voltage in the
11UMAC chassis.

(b) The potentially generic problem Yes None Yes Yes Yes Yes Yes

y appears to be caused by high voltage tran-
o sients on the 120 VAC line supplying power y

to the NUMAC chasste. The suspected tran- y
sient results in a shorted input diode rec- H

tifier bridge in the LVPS. This causes an
LVPS failure, but in some cases also causes
the IIUMAC line fuse to open, rendering the
instrument unavailable and defeating the
value of the redundant LVPS in the NUMAC
units.

Drifting -15 VDC voltage drift can be cor-
rected by the'LVP5 internal capacitor.
Shorted bridge caused by transient can be
corrected by replacing the NUMAC line fuse
with a 5 asp slow blow fuse.
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAILURE M00E(5) FAILURE IMPACT CHARNEL SYSTEM CHANNEL VISUAL
PART NAME LOG RAD MONITOR ffES/N01 Off RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTIOM

Logarithmic Radia- Instability was encountered in the Loga- No None No Yes No No Yes
tion Monitor. Insta- rlthmic Radiation Monitor high volt-

ble Voltage / Inoper- age / inoperative trip circult. Jarring the
att.e Trip Circuit. Instrument or its external cables caused

spurious trips. The cause of the trip

(SIL No. 245) Instability resulted from the Logarittnic
Radiation Monitors (LRM) high voltage trip
adjust potentiometer. R90, being set too

close to the operating high voltage. The
adjustment procedure used was to adjust R90
untti the front panel HV/Inop. trip light

just came on and then to back off R90 until

the light just went out. This provided

only a few volts margin between the un-
tripped and tripped states, rendering the g

g trip circuit subject to spurious operation O
H from jarring the drawer or the cables to y

the gauna sensitive ION chember. GE recom- y
mendations regarding changing the Calibra- H

tion procedures for Logarithmic Radiation

Monitor resolves the Instability.

Logarithmic Radle- Lowest decade calibration of the solid No None No Yes No No No
tion Monitor, state Log Radiation Monitor (LRM) has been

difficult to obtain in some units with
Heater Element, their thermostatically controlled heaters

in operation. This is due to reduced leak-
(SIL No. 296) ages resistance of log element U8 at ele-

wated temperatures. Calibration with sta-
biltration of LRM resolves this problems.

- - - - - _ . _ . - - - _ _ ___--_ ____ _ - _ _ _ _ _ _ _ _ - _ _ - . -- . _ . .- . . _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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APPENDIX E

RESPCIISE TIME TEST FAILURE EXPERIENCE FRCH PLMIT SURVEY-

This Appendix summarizes for the participating BWRs,- how response time i

test related failures were identified.

A summary of. response time test failures from' the participating plant
survey is shown in Table E-1. As indicated in this table, the majority of the
plants have not encountered response time test failures. There have also been

,

numerous instances of failures. detected by other tests which would probably
have resulted in response time test failures if a response time test'had been-
performed. The few cases of exceeding administrative limits and response time
test failures reported by some plants are described below:

E.1 IASALLE PLMIT

LaSalle plant incidenta exceeding RTT limits'are described in'the
following sections

E.1.1 Technical Specification
i

A search of LaSalle Plant Deviation Report system yielded two' instances ;

of failed response time tests. '

(1) APRM Hi neutron flux function in RPS trip logic was deterndned to
~

,

exceed technical specification response time limit.by-0.003 second
during routine response time testing.;It.was determined that
response time of IC51-K1 relay was slightly longer than the response
times of similar relays while response times of other relays in the
trip channel were within' expected limits. The Kl relay was replaced -
and test was successfully confleted. It is. doubtful that this.
degradation could have been-detected by any other routine: test. It-
is important to note here that the response time testing
requirements for this trip function ~(APRM Hi neutron flux) .has.not'
been exempted. In addition,.this; study only exempts.the sensor from.
response time. testing for the three trip functions identified in
Section 5.3.1 of the main. report.

,

(2) The reactor low water level-3 function in RPS/ isolation trip logic
was determined to exceed technical specification RPS response time-
limit during routine response time testing. Failure was.apparently.

E-1

, - . -- - - .- .
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caused by binding of SOR switch shaft due to corrosion. The switch

was replaced and test was successfully completed. Since other .;
,. .

jinstances of shaft corrosion have been detected during routine'

calibrations due to a significant setpoint drift and lack of

repeatability, ' response time failures of this type could also be

detected via calibration anomalies. In fact, a review of the !
~

4

t calibration data for the two calibrations preceding the failed.

response time test showed that, in both cases, the as-found setpoirst
.

had drifted beyond the calibration limits but had not reached the-

administrative action or reject limits. Hence, calibration tests can

j successfully identify response time failures due to binding of SOR
'

switch shaft by corrosion.

E.1.2 Administrative Limits

i

The Administrative Limit violations are grouped togethe; as follows:-
,

j (1) Perforated dp Sensor Diaphragms: This type of failure'is found
] frequently in SOR switches. Perforation of the diaphragm allows
'

fluid to leak from the high to low pressure side of the switch.' The

detection method is a visible change.in water bottle levels and/or-

{ failure to hold test pressure during functional' tests or

calibrations. Consequently, functional and calibration tests will;

readily identify this response time failure caused by the perforated

dp sensor diaphragm 2.
,

] (2) Corrosion-Induced Mechanical Binding: This type of failure'is also

inherent to SOR switches. Due to corrosion on the switch shaft or--

shaft bearings, higher than normal pressure is' required to move the

: shaft to the switch actuation point. Detection of this failure mode

| is covered in the response time test failure discavrion above.

'

(3) Loss of Cell Fill 011: This failure mode has been observed in

Rosemount transmitters. Leakage of oil out of the sensing cell
,

causes drift and degraded transient response. A number of these

failures have been detected due to visibly slow response during

calibration. This failure mode is' discussed in acre detail in..

Appendix F.
,

* E-2
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4 E.2 PERRY PLANT
<

,

d

The following failure was reported:

:
i

; (1) A RTT failure occurred in the amin steam line high flow line break

detection circuit. The response measured time was'O.6 seconds, as

,

opposed to the allowable 0.5 seconds. The RTT surveillance test was

done just prior to calibration. The calibration procedure confirmed

loss of oil with its extended loss of oil check. Had.the calibration ,

been done first, it would have detected the loss of oil prior to,

f RM.

3

[ E.3 SUSQUEHANNA PI.\NT
,

I

Susquehanna has had one RTT failure exceeding the technical

specifications. While performing the HPCI System sensor / trip ~ relay, E41A-K430
(steam line high differential pressure) failed to actuate within the required

: tLme of 5.0 seconds. This sensor relay includes a 3-second ~ttme delay.. The.
'. actual response time was 17.838 seconds. The relay was removed and the
;

contacts were burnished and bench tested. The relay was replaced and RTT was,

; performed satisfactorily with a time of 3.010 seconds,
i

The performance of the 18-month logic system functional test would likely
have detected this failure. Had a calibration been performed on this time'

delay relay, the excessive time would have been identified during the-:
!

calibration. Time delay relays require calibration to assure setpoint,

; accuracy.

I
,

i
!
.

i

1

0

i

d

i

i

E-3

1

n .-
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* Table E-1
i~
l' StaelARY OF RESPONSE TIME TEST FAILURES FRON PLANT StRVEY
:

!
: -

i

'

n. .e ,e .l.e, .

;. Gruneutet tilaten Forel 2 eulf . W2 Hetch - Creek Leselle Limerick Perry send - - . '-
'.

_ _ _ .

Enceedlan RTT
Bandrements

Tecludest None mene meno leone none gene sene Two gene one sene oneSpeelfleetten
}. .Lleite

; tamannant inwelved
1

.1) Transeltter- (3)
2) emiteln (1) i

z
33 frly untt f
4) ester teste , g - (2) (4)- 0

i
. ps

u. j. M(FFEst. (1) Switch shaft:was corroded. RPS switch was replaced. (_ Calibration not performed prior'to'RTF) U ,

, w

.(2) 1C51-K1 RPS relay response time was slightly longer. (1ttis RPS trip function was not selected for
;'

RTT elimination)
i

(3)' Transmitter loss of cell fill' oil.. (see. detailed discuselon'in Appendix F).~

>

| ;(4) Time delay relay.1(Calibration not perforsned prior to RTF)

. .

,.

'

,

$

,

i

s

|-
1
I

|
_. . _n____--__. - ___ - - . _ _ - . .. . - - . .. . -. ....



-, w, a u a -- ~ - .w -nm

F

i

! NEDo-32291
!

!

I& ;
.

EPRI PRESSURE TRANSRETTER/SWITCEES RESPONSE TIME ANALYSIS

1,

I

.

f

er..-%... -e.~._,,,_,._ m.,., .. , _ . _ ,, ,_. ,, , , , _



~

|

4

|

NEDO-32291,

|

APPENDIX F
1

EPRI PRESSURE TRANSMITTER /SWITCBES RESPONSE TIME ANALYSIS
'

,

i

EPRI analyses (Reference F-1 and F-6) of pressure transmitters and

switches were utilized by the BWROG in establishing the bases for eliminating
,

| response time testing of pressure transmitters and switches. The EPRI analyses

scope included the majority of pressure sensor instrumentation. currently '

,

installed or expected to be installed in U.S. plants. The pressure sensors

which are applicable to the BWR plants participating in this BWROG ' study are )
the Barton, Rosemount. and SOR transmitters / switches.

i

The BWROG reviewed and provided comments on the draft EPRI analysis
,

(Reference F-1) report prior to issuance. Most of-the' comments were related
to inquiries as to whether specific failure modes.that could potentially.

affect response times had been addressed in the analysis. EPRI-assured the2

BWROG that these identified failure modes had been considered in the analysis'
and that the associated response time failure effects would be detected by
means other than RTTs.

,

;

The EPRI report (Reference F-1) summarized th'e slow loss offfill-oil*

failure mode which has been experienced at plants using Rosemount
transmitters. Rosemount has developed guidelines (Reference' F-2) that address
relationships between oil loss, zero and span drift, and response tLme4

degradation to assist in detecting slow oil loss. In addition, ; Rosemount has3

! provided acceptance accuracy criteria for oil loss diagnostics. An EPRI
analysis (Reference F-1) has concluded that current response time tests are

4 ineffective in detecting response time failures due to slow oil loss.but that

; other methods r.re available to detect the resulting. change in instrument
.

performance. EPRI has continued to develop and interpret FMEA analyses as
part of its %nstrument Calibration Monitoring Program (ICMP( Reference F-6) .

,

7 EPRI report analyses (References 1 F-1 and F-6), have identified only two
; failure modes and two manufacturing / handling defects with the potential to-

,

affect response time without concurrently affecting- sensor outp'ut. These
failure modes and defects only apply to sensors utilizing a fill fluid to
transfer the process pressure to the sensing element. Rosemount transmi.tters

are the only sensors of this type identified for plants participating in' this
BWROG study. The two failure modes are the slow loss of fill fluid leak

during pressurized operat. ons and variable danping potentiometer misadjustment
during maintenance or calibration. The two manufacturing and handling
defects are low sensor fi21 fluid from the manufacturing process and crimped.

capillaries from the manu'.acturing process, improper handling by the

d

F-1
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-

manufacturer, or damage during field installation / maintenance. Sensitivity of
*

fill oil viscosity due to temperature and radiation effects is addressed
inherently in the design of the pressure transmitters (Reference F-6) . Where
credible, failure modes involving mechanical interaction of piece-parts have
been considered (References F-1 and F-6) .

.

The following is a discussion of the EPRI identified response time-
related failure modes and effects.

F.1 SLOW LOSS OF FILL FLUID
,

J

For transmitters designed to sense fill fluid pressure, a slow loss of
fill fluid will result in a gradual-degradation of the measurement process'by
reducing the ability of the working fluid to rapidly transmit pressure changes-
to the sensing diaphragm. With applied static line pressure, a pressure
differential will exist between the sensing cell and cell holder, or across

the sensing cell. This pressure differential will induce a slow migration of
the fill fluid from the sensing cell through the leak path. The loss of fill-
fluid from the isolation diaphragia region reduces the volume between' the
affected isolation diaphragm and the sensing element. ~The decrease in volume
is accommodated by movements of both 'the affected | isolation diaphragm and .the
sensing element, the amount depending on the relative stiffness of 'the centrain
sensing diaphragm. This movement of the sensing element and associated
changes in the hydraulic resistance induces a static calibration drift in both
the zero setting and span of the transmitter. During ihe latter stages of
slow loss of fill fluid, response time will degrade'the ti the reduction'in
clearances for fill fluid motion from behind the isolation diaphragm to the' !

Isensing element location. The only confirmed response tira degradation due to
loss of fill fluid has involved Rosemount transmitters. .

1

Current response time tests are ineffective in derecting the initial
stages of slow fluid loss. Industry has developed techniques for detecting

,

transmitter degradation due to slow oil loss between calibrations using drift i

trending analysis. When enough ' (Reference F-2) fluid is lost'to.cause a
significant response time degradation, the sluggish response of the leaking

,

sensor can be detected during the scheduled transmitter calibration. The-
elimination of response tine tests will thus not: affect the ability _to: detect
response time'egradation or response time failures beyond designd

requirements.

.

F2
.,.

.

m.__m_ _ .-_____. --_ --
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i- F.2 VARIABLE DAMPING POTENTICHETER MISADJUS'DG|NT

Damping devices have been utilized in fast acting trip circuits to

minimize the potential for inadvertent actuations.(Table F-1). The potential

application of sensors in BWR plants include fast acting circuits in the.RPS4

level trips (Level 3 or 8 trips) and high reactor dome pressure. The use of a

[ variable damping potentiometer in the transmitter design provides a means of' ,

applying the same type transmitter to several circuits that require additional,

electronic filtering capability. Variable damping potentiometer misadjustmenti

{ can affect the rampense time. Potentiometer misadjustment.can only occur

during initial installation or major maintenance. Degradation of the wiper

f contact resistance in a potentiometer used to control electronic damping is a

failure mode that can occur anytime. However, degradation of the trimmer.

' resistor / potentiometer for Rosemount differential and' pressure transmitters
_

causes the response time to be faster (Reference F-3).

!

i Measures must be taken to ensure the potentiometer is at the required

i setting at time of installation and af ter major naintenance. LThis approach

should eliminate the need for RTT to detect a variable damping failure mode.

; F.3 MANUFACTURING AND BANDLING DEFECTS
4

a

Potential manufacturing problems are (1) low sensor fill fluid and (2)
~

crimped capillaries.

I

| Low fill fluid is a different failure mode than loss of fill flutd since

i the sensor characteristics remain the same over time. Low fill fluid does not
i automatically create a response time concern r.nd only applies to a very narrow

.

d range of low fill conditions. If the quantity of fill fluid is such that.its

motion is not restricted by clearances under the isolation diaphr:7m(s), there
- is no response time degradation. Conversely, if the fill is so law that the:

isolation diaphragm comes in contact with its internal supports, the
transmitter should become extremely sluggish (many minutes) and fail
calibration tests due to obvious lack of sensor response. The iow fill

j condition between these extremes is a response time concern. Hydralic
response verification should be performed prior to instr.11ation of a new

,

sensor to determine an initial ser..ar-specific reponse time value. Since
'

November 1989, Rosemount has been performing hydraulic RTT to assure
acceptable fill.

:

Crimped capillaries due to manufacturing defects or udshandling can also
affect response tine if the motion of the fill fluid is significantly,

i

.F-3

. .
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i restricted. Response time is the only sensor characteristic affected by this
I manufacturing and handling defect. Hydraulic response verification at

installation and after maintenance of the transmitter ensures that the sensor'

i
; is operating properly. No additional response time tests are required.
I i

! F.4 REFERENCES ;

!
s F-1. EPRI Report, NP-7243, " Investigation of Response Thee Testing
,' Requirements", May 1991.
.

} F-2. Rosemount Technical Bulletins 1-4.
i

F-3. Rosemount Report D9100019,- Failure Modes and Effects Analyses - N0037'

* Damping Option Potentiometer.
i

F-4. Loss of Fill-Oil in Transmitters Manufactured by Rosemount, NRC Bulletin
i No. 90-01, March 9, 1990.

I
! F-5. Loss of Fill-Oil in Transmitters Manufactured by Rosemount, NRC Bulletin

No. 90-01, !.upplement 1, Lscember 22, 1992

4

] F-6. EPRI Report, TR-103436, Instrument Calibration Monitoring Program"

; (ICMP)", Volume 1 "ICMP: Basis for Methodology", Volume 2 "ICMP
- Failure Modes and Effects Analysis", In Publication
i

;

1

1

,

I

:

;

)
1

j
'

,

L

i
s

1

~ F-4
;
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Table F-1

APPLICATION OF THE TYPES OF DAMPIl0G FILTERS BY T1tE PARTICIPATING BWRs

5
~

Type of
5Desping Riverley System ermeulek CtInten Feral.2 Grand Gulf M2 Netch liepe creek Letette Lleerick Perry Bend " ;_ "as~e i

321

Fleed X X X- X

Verlebte 'M M N X X X

IIelther X X X X

leetetten
t

4 -
Fleed X X X X .X X

Verfelde X X X X X X
'

Neither X ' M*
.

' us EEER

Fleed X X .X $- .' nVerfelde 'X X X X X X' X to

J e*
neither X X X X,

* IIst 111 Fleu and IISL Lou Pressure have Instrument ilne hydreutic desponers (mosh) Iretetted.

,

; '

.

!
,

k

.'
T

+ .
.

j i .

,, . - . * _ _ _ _ _ _ _ _ _ _ _ _ ____ ___________________________________m_ _. _ _ _._____ __.____. _ ___
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j 'AFFINDIX G-

FIANT-SFECIFIC RTT VERIFICATION REFORTS - 2

!
1

| This Appendix provides the plant-specific verifications for the

! individual participating plants. The lead plants, namely Fermi-2 and River

f Bend, serve as the basis for this comparison and verificationL Any response ]

j time components that are not covered .by the l'ead plant analyses are treatedJ

f. and dispositioned separately in this Appendix.- The PFS and radiation-
j components typically fall into this category. For uniqua components that were -j

| not covered by the lead plants. supplemental analysis was performed.
'

1 |

{ 1

j The plant-specific verification also shows if a response, time component !
j requirement for RTT can be eliminated. The last column denotes-additional ~I

ie

j comments associated with the exemption. ''
!

i

! The participating plants other than the l'ead plants were the source for

| their respective component identification and verification.

j Notes for Annandiv C elant-anecific verification tables;

i
4

i (1) These,RTT components are primarily found in RFS loops.
i, -

| (2) These RTT components are primarily found in Radiation loops.

. .

! (3) Covered by RTI failure mode analysis (RTTA)' of the specified component
;

: (non-lead plant components).
.

!
?

, .

{ (4) Covered by comprehensive lead plant analyses (Fermi-2 and River Bend).
i
;

j (5) Components that do not have Technical-Specification RTT requirements
(such as solid-state RTT components with self-test features) are listed

i
as Exempt.

f
e

j C-1

|-
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i
!

$

:
|a

.

!

| (6) May require other techniques such as drift' analysis. i

.

!

{ (7) Time delay relays require response verification through calibration.
4

1

t
i

i
!

!

,!

a

i
'

4
i
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\| Table C-1

BRUNSWICK PIANT SPECIFIC VERIFICATION AND RTT CONFONENT REPORT

TYPE OF. UNIQUE RFS UNIQUE RADIATION COVERED BY LEAD. REQUIRENENT FOR REFERENCE
,

NANE OF RTT CONFONENT QOMPONENT CONFONENT(1) CONPONENTf2) FIANTf4) OR RTTAf3) RTT ELININATEDf5) SECTION

Rosemount 1151, 1153 Transmitter no no Lead Flant yes(6) 5.3.6
Appendix F-

Rosemount 510DU, 710DU. Trip Unit no no Lead Plant 'yes 5.3.1.1

GR Trip Unit Trip Unit no no RTTA yes 5.3.1.2 t

GE NFA, NNA, NGA Relay no no Lead Plant yes 5.3.2
z.
"

CE CR120A Relay no no Lead Flant yes 5.3.2

ci n
M'.,

~

~'

_ . _ _ _ . _ _ _ _ _ _ . _ _ ___
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,

Table G-2
.

CLINTON FLANT SPECIFIC VERIFICATION AND RTT CONFONENT REP)RT'

TTFE OF UNIQUE RF8 UNIQUE RADIATION COVERED BT LEED REQUIRENENT FOR REFERENCE

NAME OF RTT CONFONENT CONFONENT CONFONENTil) CONFONENT(2) FIANTf4) OR RTTAf3) RTT ELIMINATEDf5) .SECTION*

!

i Rosemount 1152, 1153 Transmitter no no Lead Flant yes(6) 5.3.6

1154 Appendix F
.

GE 147D85050004 Trip Unit no no RTTA yes 5.3.1.2

i

RF8-1 GE147D846301 Logic Card no no no Exempt NA

| RF8-2 GE147D8464GL logic Card no no no Exempt MA
;

i RFS-5 GE147D846701 Ingic Card yes no no Exempt- NA z
M

, o
g RFS-6 GE147D882901 Imgic Card yes no no. Exempt NA

O
,

RFS-3 GE147D8124GL Imgic Card yea no no Exempt. NA

l' -RFS-4 GE147D8122G1 Imgic Card yes no no Exempt NA

NS4-1 GE147D847001 Imgic Card no' no no '- Exempt NA
:
1

Ns4-1 GE147D647101 Imgic Card -no no no Exempt NA'

<

Ms4-3 GE228B1814G3- Ingic Card 'no no no Exempt NA

iRNR-4.GE147D849001 Imgic Card no. no no Exempt NA

- RNR-5 GE147D849101 Imgie . Card no= no no Exempt NA'

:

RNR-6 GE147D849201- Imgic Card no no no Exempt NA

NFCS-1 GE147D850001 Ingic Card no no no Exempt N5'

,

MFCS-2'GE147D850101 Imgic card no no no Exempt NA

i
,

t

t

, - - - - _ _ - _ _ - _ - _ - - - _ _ _ _ _ - - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _
_
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Table C-2 (Cont d.)
i

CLINTON FIANT SPECIFIC VERIFICATION AND RTT CONFONENT REFORT !

TYPE OF 'JNIQUE RFS UNIQUE RADIATION COVERED BY LEAD REQUIRENENT FOR REFERENCE ;

NAME OF RTT CONFONENT CONFONENT CONFONENT(1) CONFONENT(2) FIANT(4) OR RTTA(3) RTT ELIMINATED (5) SECTION

Flow Card CE204B720903 Imgic Card no no no Exempt NA;
,

r,

; LPCS-1 CE147D8444C1 Imgic Card no no no Exempt NA

!' LFC8-2 GE147D8485C1. 14gic Card no no no Exempt NA

'
,

Trip Reference CE204B7667 Imgic Card- no .no no Exempt HA
|. !
'

quad & Th Trip GE204B7672 Imgic Card yes no no Exempt NA
'

t z

}Scram / Rod Bik GE204B7602G1 Imgic Card- yes no no Exempt- NA
e

| 2/4 logic GE147D8503G1- Imgic Card . no no no Exempt NA U
"

u

; AC Imad Driver'(AIED)' Imgic Card yes' no no . Exempt NA'
j. GE147D6455G2- .

|- DC Imad Driver (DCLD) Imgic Card yes no no Exempt NA
~

i GE147D845502
'

I
-

1 Ni Vitg Lvl Input Signal Imgic. Card. no - no - no . Exempt NA
i Conditioner GE147D8461

' Exempt MNi Current Optical ;NCOI yes ;no no-
| Isolator OE133D994704'

3
AFRN Card Flux. Monitor. yes . no - no . Exempt NA

.

>

'

. -- -- _. =. - _ _ _ _ _ _ _ _ - _ _ _ - . _ - _ _ _ _ _ _ _ - - _ _ - _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ - - _ _ _ _ _ _ _ - - - _ - _ _ _ . = - _ _ _ _ _ _ - _ _ _ _ _ . _ _ - _ .
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Table c-3

FERMI-2 F1 ANT SPECIFIC VERIFICATION AND RTT COMPONENT R2 PORT

|- TYPE OF UNIQUE RF8 UNIQUE RADIATION COVERED BY LEAD REQUIRENENT FOR REFERENCE

| NAME OF RTT CONFONENT CONFONENT CONF 0NENTf1) COMPONENT (2) PIANTf4) OR RTTA(3) Fj".4 ELININATEDf5) SECTION

<

!' Rosenount 1151, 1153 Transmitter no no Lead Flant yes(6) 5.3.6

: 1154 Appendix F

'. Rosenount 510DU,'71000 Trip Unit no no Lead Plant yes 5.3.1.1
i.

-Agastat CP Relay no no Lead Flant yes 5.3.2

~ E HFA, NBA, NGA Relay no no Lead Plant yes 5.3.2C-

1
-

GE CR120A Relay no no Lead Plant yes 5.3.2 z

hI o '

| 4 Agastat TR Timer Relay no no Lead Plant yes(7) 5.3.3
n'

3 GE CR2420 (tine delay) Relay no no Lead Plant yes(7). -5.3.3 0
*'

,

OE CR105 - RF8 Scran Conte Relay- yes no Lead Plant no 4.3'

). NUMAC (D11-K603A-D)- RAD Device no yes- Les/. Plant yes 5.3.5.2
~

;. , -(CE3041$7000005)
?

| Ganna Ion Cinenber - RAD Device no yes Lead Plant- Exempt NA

!. .(CE23717310001)
.

Sensor / Converter- RAD Device no yes . Lead Plant Emenpt' L NA ..

-(CE194K9270011)
-

|

? .

. RAD Device. 'no yes Lead Plant yes 5.3.1.3indicator & Trip Unit-

| (cE129528020011) . .

' Trip Amiliary Unit' RAD Device no 'yes- Imad Plant yes 5.3.5.1 i*

(CE238KJ9709)

;

-
.

,

9
.

I' f

;
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ ._- _ _ _ - _ - - - _ . .- - . , .________________-________________:_--________-_
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Table C-3 (cont'd.)

FERMI-2 PLANT SPECIFIC VERIFICATION AND RTT COMPONENT REPORT

TYPE OF UNIQUE RPS UNIQUE RADIATION COVERED BY LEAD REQUIREMENT FOR REFERENCE
NAME OF RTT COMPONENT COMPONENT COMPONENT (1) COMPONENT (2) PIANT(4) OR RTTA(3) RTT ELIMINATED (5) _SECTION

Power Supply RAD Device no yes- Lead Plant yes 5.3.7.4

External HPCI Filter Capacitor no no Lead Plant yes 5.3.7.1

=
0

=
"
o
-

.

_A__ _ _ _ _a._ ._ __ _ m_--______- ._________________________.a____-
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Table'C-4

GRAND GULF PIANT SPECIFIC VERIFICATION AND RTT COMPON REPORT

TYPE OF UNIQUE RPS UNIQUE RADIATION COVERED BY LEAD REQUIREMENT FOR REFERENCE

NAME OF RTT COMPONENT COMPONENT COMPONENTf1) COMPONENT (2) PIANT(4) OR RTTA(3) RTT ELIMINATED (5) SECTION

Rosemount 1152, 1153 Transmitter no no Lead Plant yes(6) 5.3.6
Appendix F

Rosemount 510DU Trip Unit no no Lead Plant yes 5.3.1.1

Potter & Brumfield MDR Relay no no Lead Plant yes 5.3.2

Agastat GP, E0PIC, ROFBC Relay no no Lead Plant yes 5.3.2
,

GE CR105 RF8 Scram conte Relay yea no Lead Flant no 4.3 %,

8o
Radiation Detector RAD Device no 'yes Lead Plant Exempt NA i| 4
GE 19419270011 y
CE 23717310001 $

i

-Indicator & Trip Unit RAD Device no yes Lead Plant yes 5.3.1.3
(GE129B18020041).

NUMAC BAD Device no' yes Lead Plant yes 5.3.5.2

(GE304A37000003)

- - _ _ - - - - _ _ - _ - _ - _ _
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Table C-5 I

UNP-2 FIANT SPECIFIC VERTFICATION AND RTT COMPONENT REPORT

TYPE OF UNIQUE RPS UNIQUE RADIATION COVERED BY LEJ.D REQUIREMENT FOR REFER:iNCE

NAME OF RTT COMPONENT QOMPONENT COMPONENT (1) COMPONENT (2) PIANTf4) OR RTTJ.(3) ]D*T ELIMINATED (5) SECTION
,

Rosemount 1153 Transmitter no no Lead Plant yes(6) 5.3.6
Appendix F

Barton 288A Switch no no RTTA yes 5.3.6.1

SOR Series Switch no no RTTA yes 5.3.6.1

,

-Barksdale Series Switch no no RTTA yes 5.3.6.2.1

. Bailey 745 Lk Det Flow Switch no no RTTA yes 5.3.7.2
7

@- o
$ -Agastat ESPI Relay no no Lead Plant yes 5.3.2 o,

OE HFA HMA- Relay no no Lead Plant' yes 5.3.2

I ASEA RXMH2 Relay no no RTTA.. yes. 5.3.2

Agastat ETR14 Timer Relay no no Lead Plant yes(7) -5.3.3
;

*

Eagle Signal 45s Te Delay -Relay. no no Lead. Plant. yes(7) 5.3.3

; - CE CR305 RPS Scram Conte Relay yes .no Lead Plant no 4.3

. Bailey 750 Sq Rt Exetr.' 'Sq Rt Exete no no Lead Plant- yes. 5.3.4.2.

'

f ~ Bailey-753 Flow Summer ' Flow Summer 'no no Lead Plant yes 5.3.4.1

t

t

.-__.u____.____ _ . - _ - _ _ _ - - _ - - - - - _ . . _. -- __a -____e2 -._ . . _ -_ _ _ _ . _ __- _ _ _ _ _ - - - __-__A_ _ _ _ _ _ _
-
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Table 0-6

N0pg carrr ru MT SPECIFIC VERTFICATION AND RTT CONFnMRNT RT e

r

TYPE OF UNIQUE RF8 UNIQUE RADIATION COVERED BY IJ!AD REQUIREMENT FOR REFERENCE

: NAME OF RTT CONFONENT CONF 0NENT CONFONENTf1) CONFONENTf2) FIANTf4) OR RTTA().),RTT ELIMINATEDf5) SECTION_
!

,

| Rosemount 1153 Transmitter no no Lead Flant yes(6) 5.3.6
Appendix F'

;- 'Rosemount 510DU Trip Unit no no Lead Flant yes 5.3.1.1

Agastat GF. Relay no no Lead Flant yes 5.3.2

i -.

; OE NFA. NNA Relay no no Lead Flant yes 5.3.2
.

EE CR120A Relay no no Lead Plant yes 5.3.2
!

9'Fotter di Brumfield Relay no no Lead Flant yes- 5.3.2 5
a 8

5

Agastet TR Timer _ Relay' no no Lead Flant yes(7) 5.3.3 g
,

L u
e'

signal Microprocessor Imgic Card yes no. Lead Plant no NA w

18 FRY-4857A RM-80~ ,

|

Optical Isolators Optical no no Lead Plant yes. 5.3.7.5

GE20486186AA0004 Isolator

GE20436188AA0002~
l

! .

RAD Device .no. yes Lead Plant yes' 5.3.5.2
i

.NUMAC OE304A37000011
t
t

i.

f

. . .
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!

,

! Table 0-7

NATCH FIANT SPECIFIC VERIFICATION AND RTT COMPONENT REPORT

TYPE OF UNIQUE RFS UNIQUE RADIATION COVERED BY LEAD REQUIREMENT FOR REFERENCE
NAME OF RTT COMPONENT COMPONENT COMPONENT (1) CONFONENT(2) FIANT(4) OR RTTA(3) RTT ELIMINATED (5) SECTION

Rosemount 1153, 1154 Transmitter no no Lead Plant .yes(6) 5.3.6
Appendix F

Barton'763, 764 Transmitter no no RTTA' yes 5.3.6.1
,

Barksdale 32T Switch no no- RTTA yes 5.3.6.2.1
P

'

Barksdale TC9622-3 Switch no no RTTA yes 5.3.6.2.1

Magnetrol R752B30C0 Switch no no RTTA Exenyt. .NA
z
yATTS G104,'C112 '0110 Trip UnitL no no' ~RTTA yes 5.3.1.2o

i' C114, c106' 0101, 0105=
, ..

U 0505, C201. c401,.0501 M
. . O'.

'

Fotter &-Brumffold IBR . Relay. no no . Lead Plant- yes 5.3.2
"

Fotter & Brumfield KN4690 : Relay .no. yes .RTTA' yes 5.3.2

Agastat EGF. . Relay .no no Lead Flant- yes 5.3.2

GE BFA. ~ Relay no . no Lead Plant ',yes~ 5.3.2

- _
-

..GE CR2820 (Time' Delay) iRelay_
_

noJ Lead Plant; yes(7) :5.3.3no

|. GE CR305.RFS Scram Conte : Relay. 'yes no | Lead Planti no- 4.3

AFRM 2C51K605; . Flux-Monitor. yes; 'no Lead Flant' no 4.3
!

:
i.

,

..

._

I

b

I :
,

t
_ . _ _ . _m_ _ . _ _ _ + . . _ . . - .. .. - _ ._ _ 4 - __ _ _ _ ___ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _

'

-
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Table 0-7 (cont.)

HATCH FIANT SPECIFIC VERIFICATION AND RTT CONF (EEE@M

TTFE OF UNIQUE RFE UNIQUE RADIATION COVERED BT LEAD REQUIREMENT FOR REFERENCE

F W OF RTT COMPONENT CONFORENT CONF 0NENT(1) enetPONENT(2) FIANT(4) OR RTTA(3) RTT ELIMINATED (5) SECTION'

,

! NUMAC (D11-K603) RAD Device no yes Lead Flant yes 5.3.5.2

(CE304A37000001)

Indicator & Trip. Unit RAD Device no yes Lead Flant yes 5.3.1.3
;;.

'

(CE129328020041)

.RWCU Alara Unit 0E560 Alarm Unit no no RTTA yes 5.3.7.3

1

4 - h 0
! M J.

U
5

.

%

4

*|

h

_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ . _ _ _ _ _ .- _._ . - . . --_ _ _ .- . -- _ - -_ _ __ _ _
.
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Table C-8
6

LaSalle F1 ANT SPECIFIC VERIFICATION AND RTT CONFONENT REPORT ,

:

TYPE OF UNIQUE RF8 UNIQUE RADIATION COVERED BY LEAD. REQUIRENENT FOR REFERENCE
NAME OF RTT CONFONENT COMPONENT COMPONENT (1) COMPONENT (2) F1 ANT (4) OR RTTAf3) RTT ELIMINATED (5) SECTION

,

I
'

Rosemount 1153, 1154 Transmitter no no Lead Flant. yes(6) 5.3.6
'

Appendix F,

Rosemount 710DU Trip Unit no no Lead Flant yes 5.3.1.1

SOR-9N6 TT 011 Fress Switch no no RTTA yes 5.3.6

; SOR-102-A8 MSL Flow Switch no no - RTTA yes 5.3.6

: 80E-103-A8 RCIC Flow Switch no no RTTA yes 5.3.6

z
Bailey 745 RUCU D-Flow- Switch no no RTTA yes 5.3.7.2 y i

o
U GE MFA, NNA Relay no no Imad Flant . yes 5.3.2 h

U
Agastat GFI, EGFB, GFIR Relay no no Imad Flant _yes- 5.3.2 "

Agastat ETR Tiner Relay no no Lead Plant yes(7). 5.3.3
.

CE CR105 RFS Scram Contr' Relay yes no Lead Plant .no 4.3

AFRN Flux Monitor yes. no' Lead Flant~ . no - 4.3

NUMAC (D11-K603A-D)' RAD Device. no yes: . Lead Plant .yes 5.3.5.2
:: .(GR304K3700)

. Indicator 4 Trip Unit - RAD Device no yes Imad Plant' yes 5.3.1.3 *

t- '(GE129828020011) t

,

,

a

e

_ _ _ _ . _ . . _ ._ _ . _ _ _ . _ _ _ - . _ . _ . _ . . _ . _ . - _ _ _ - _ _ _ _ . _ _ - __m_ _ __ - _ r -e i
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Table C-9'

) I,1)tERICE F1 ANT SPECIFIC VERIFICATION AND RTT CONFONENT REPORT
:

TTFE OF UNIQUE RFS UNIQUE RADIATION COVERED BT LEAD REQUIRENENT FOR' REFERENCE'

i~
NAME OF RTT COMPONENT CCHFORENT CONFONENT(1) CONF 0NENTf2) FIANTf 4) OR RTTAf 3) RTT ELIMINATEDf 5) SECTION

i ..

f- Rosemount'1151, 1153 Transmitter no no Lead Flant yes(6) 5.3.6
Appendia Fi

Rosemount 510D0 Trip Unit no' no Lead Flant yes. 5.3.1.*

! |BarksdaleTC9622-3; Switch no no RTTA yes 5.3.6.2.1

Potter 6 Brumfield NDR Relay- no no Lead Flant- yes 5.3.2

i
~ no no Lead Flant yes 5.3.2

-.

-Agastat EGF Relay'

~''

a'OR MFA,'NNA..MGA Relay. no no Imad Plant- yes 5.3.2 ;;;

A 8
* OE SAT 4004 -Relay- -yes no- RTTA yes 5.3.2 4

U-
.

Agastat TDFU (Time Delay) Relay no. no Imad Flaat yesG) 5.3.3 g

Eagle' Signal NF5(Ten Delay)' Relay no no IAad Fiant 'yes(7)L 5.3.3
;

[. OE CR105,: CR305 Relay .yes no. Imad Flant -no 4.3
i RFS Scram Contactors

APRN Card Flux Monitor .yes no- RTTA no 4.3-*

| Bailey' Summer-752' Summer no no- .Imad Plant yes - 5.3.4.1

1 ~

5.3.4.2 -
!,.

Bailey Square Root-750- Sgt RT device. no no Lead Plant-- yes

Bailey 745 Diff Flow Timer no noL tead Flant; yes 5.3.7.2

WUNAC (D11-K605A-D). RAD Device no yes Imad Plant yes 5.3.5.2_
A

k,

!
. _ _ _ - . _ _ _ _ _ _ - - . - - _ _ _ , , - .- ~, - . .~
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Table 0-10,

PERRY PIANT SPECIFIC VERIFICATION AND RTT COMPONENT REPORT

TYPE OF UNIQUE RPS UNIQUE RADIATION COVERED BY I2AD REQUIREMENT FOR REFERENCE
NAME OF RTT COMPONENT COMPONENT COMPONENT (1) CONFONENT(2) PIANT(4) OR RTTA(3) RTT ELIMINATED (5) SECTION

Rosemount 1153 Transmitter no no Lead Plant yes(6) 5.3.6
Appendix F

Rosemount $10DU, 710D0 Trip Unit no no Lead Plant yes 5.3.1.1

Barksdale TC9622-3 Switch no no RTTA yes 5.3.6.2.1

Potter & Brumfield MDR Relay no no Lead Plant: yes 5.3.2

Agastat EGFB, EGFI Relay no no Lead Plant yes 5.3.2
i

CE CR205 RPS,8 cran Conte Relav yes no Lead Plant no 4.3 xa

'AFRN CEK-75605 Fluz Monitor yes no Lead Plant no 4.3
'U', .

RAD Device no yes IAnd Plant yes 5.3.1.3 0Indicator & Trip Unit
~

(CE129320020041) .
:

leg Rad Monitor. RAD Device- no yes RTTA .no 5.3.5.3
,

1 (CE23816600013)
4

r

i .
!

'

,

!
!

r

_ _ _ _ _ _ __ m_ _ _ _.m_____ _..__-___ _.______.__________m _ _ . _ _ , .- - . . .- - _ , _ _.- _ _ _- - - _ .__i-_ - __
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Table 0-11

RIVER BEND FIANT SPECIFIC _YERIFICATION AND RTT CONFONENT REPORT

TYPE OF UNIQUE RF8 UNIQUE RADIATION COVERED BY LEAD REQUIRENENT FOR REFERENCE
NAME.0F RTT CONFONENT C0ptF0llENT CONFONENT(1) CONFONENT(2) FIANT(4) OR RTTA(3) RTT ELININATED(5) SECTION

Rosemount 1152, 1153 Transmitter no no Lead Plant yes(6) 5.3.6 !
1154 Appendix F

Rosemount 510DU, 7100U Trip Unit no no Lead Flant yes 5.3.1.1

'Agastat OF Relay no no Lead Plant yes 5.3.2

GE RFA Relay no no Lead Plant yes 5.3.2

Potter as Brumfield MDR Relay no no Lead Plant yes 5.3.2

Agastet TR Timer Relay .no no Lead Plant yes(7) 5.3.3 m? t'8

h5 Agastat TDFU (Time Delay) Relay no no Lead Plant yes(7) 5.3.3

n
Eagle signal RF5 (To Delay) Relay no no Lead Flant yes(7). 5.3.3 g
GE CR105. CR205 - EF8 Relay yes- no Lead Flant no 4.3

'

Screa Contactore'

Bailey 750 Sq Rt Exetr' 8q Rt EECTR , no - no Lead Plant yes 5.3.4.2

Bailey 75E Summer Summer no no Lead Plant yes 5.3.4.1

Bailey 745 D-Flow- Timor no no Lead Plant yes 5.3.7.2

NUMAC Log RAD Monitor' RAD Device 'no yes Imad Plant yes. 5.3.5.2
(D17-N610A)

Gamma Ion Chamber RAD Device no yes lead Plant Exempt NA
(017-N003A) ,;

_ _ - . _- - -_
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Table C-12

;| SUSOUEHANA FIANT SPECIFIC VERIFICATION AND RTT CONFONENT REFORT

TTFE OF UNIQUE RFS UNIQUE RADIATION COVERED BT LEAD REQUIREMENT FOR REFERENCE
NAME OF RTT CONFONENT CONFORENT CONFONENT(1) CONFONENTf2) FIANT(4) OR RTTAf 3) RTT ELIMINATED (5) SECTION

.

Rosemount 1153 Transmitter no no Lead Flant yes(6) 5.3.6

i Appendix F
Bailey 745 Trip Unit no no RTTA yes 5.3.1.1

,

4

Barton 2SSA Switch no no RTTA. yes 5.3.6.1

Barton 760 Transmitter no no RTTA yes 5.3.6.2.2

Barksdale TC9622-3 Switch no no RTTA yes 5.3.6.2.1
2:

@o. Barksdale BIT Switch no no RTTA ..yes 5.3.6.2.1 o
,

e e' 4 y
'

SOR Series Switch .no no RTTA yes 5.3.6 U
$

GE NFA, NNA, NGA Relay no no Lead Plant yes 5.3.2

Fotter & Brumfield NDR Relay no no. Lead Flant yes 5.3.2

Agastat EGFI, EGFDR Relay no no Lead Plant yes 5.3.2

| .

Agastat TR Timer.. . Relay no no IAad Flant no 5.3.3

| Agastat 7000 (Time Delay) Relay- no no Imad Plant' yes(7)- 5.3.3

| GE CR205 RFS Scram comte Relay yes no Lead Plant no 4.3
;

|- Bailey Summer-033-R604 Summer _ no no Lead Flant yes 5.3.4.1
'

i

l

l
;+
i
'
r
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Table C-12 (Contd.)

SUSOU'"'"A FIANT SPECIFIC VRETFICATION AND RTT CONFONMT REPORT

| TYPE OF UNIQUE kFS UNIQUE RADIATION COVERED BY LEAD REQUIRENENT FOR REFERENCE

NAME OF RTT COMPONENT $3tPONENT CONFONENT(1) COMPONENTf2)
FIANT(4) OR RTTA(3) RTT ELININATED(5) SECTION

AFRM Card Flux Monitor yes no Lead Plant no 4.3

Radiation Monitor RISHH RAD Device no yes. RTTA no 5.3.5.3

(CE23SX6600007)

Indicator & Trip Unit- RAD Device no yes- Lead Flant yes 5.3.5.2

(CE129BM 920011) .
. i

+
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AFFERDIX H

FIANT-SFECIFIC TECHNICAL SPECIFICATION MAREUF TABLES

The technical specifications for each of the plants participating in this

BWR Owners' Croup activity have been reviewed and marked up to indicate
changes needed to implement the conclusions of this report. This appendix
contains samples of the plant-specific technical specification markups
deleting the response time testing (RTI) requirements justified by this
report. Table H-1 of this appendix is an explanation of the symbols used in
the markups. When plants submit proposed technical specification changes to.
the NRC (see Appendix I), the explanations in Table H-1 should be added as
footnotes on the appropriate technical specification pages.

The technical specification markups contained in this appendix reflect
one option available to licensees and may be modified by licensees as

'appre.,priate for their specific license change request. A licensee that in the
future f.nstalls instruments that are addressed by this report, may apply the
conclusf.ons of this report to that equipment by making tha appropriate
technical specification changes. Another option available to licensees is to
make the appropriate technical specification changes (i.e., eliminate response
time testing requirements) prior to the equipment modification if a change in
equipment is scheduled. lu this case, the effective date (i.e. , the date the

equipment modification will be made) of the technical specification change
should be specified in the technical specifications, or the technical
specifications should state tha': the response time testing requirements apply
only to specified equipment and.not to the equipment addressed by this report.

!

H-1

, - ._ _
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j

I.
Table H-1'

RTT TECHNICAL SPECIFICATION MARKUP NOTES
!
;

i f Sensor is eliminated from' response cume testing for the RPS
| circuits. Response time testing and conformance to the
i administrative limits for the remaining channel' including trip
j' unit and relay logic are required.

_

I M Sensor is eliminated from response time testing for the MSIV
! actuation lo5 c circuits. Response time testing andi

i conformance to the administrative limits for the _ remaining
| channel including trip unit and relay logic are required.
i .

j fM Response time testing is eliminated for the radia:!on loops
; based on the qualified Log Rad Monitors.
I
i && ECCS actuation instrumentation is' eliminated from response time
i testing.

NOTE: Time delay relays in' the RTT loops require responsa
j verification through calibration.

5

!

<

4
.

I

!
!

1

.

B-2
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I TABLE 3.3.1-2

REACTOR PROTECTION SYSTEM RESPONSE TIMES
;

. RESPONSE TIME
: FUNCTIONAL UNIT (Seconds)

|

| 1. Intermediate Range Monin g l

! a. . Neutron Fluz - High MA .I
j b. Inoperative ~MA

'

| 2. Average Power Range Monitor (s)
; a. Neutron Fluz - High, 15% $ 0.09 *

| b. Flow-Biased Neutrea Flus - High MA '

| c. Neutron Fluz - High, 12% $ 0.09
1 d. Inoperative EA
j e. Downscale NA ,

j f. LPEM MA

f 3. Reactor Vessel Steam Dome Pressure - High $0.55.#
| 4. teactor Vessel Water Level - Low, Level 1 -_f 1.05 M

.

] 5. Main Steam Line Isolation Valve - Closure $ 0.06-
! 6. Main Steam Line Radiation - Fish ' _ MA - !

| 7. Drywell Pressure - High .MA-

2 8. Scrse Discharge Volume Water Level - High ' EA
- 9. Turbine Stop Valve - Closure '$ 0.06 -
j 10. Turbine Control Valve Fast Closure, 5.0.08
j Control Oil Pressure - Low
i 11. Reactor Mode Switch in Shutdown Positiota.. MA
i

12. Manual Scess MA
'

,

i
i
i
i

!
j

i

!
i
:
i
t

i

i
: ,

1

4 .

k

(*) %rutron detectors are atseest from resoonse time testine. Response time;

i saaA1 as measures trom estector outpuc or tros cas taput os cae strst~

! electronic component in the chamael..
s

!

i
4

i
'

WR - Mitt'*2.
|
j H-3
;

i .
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TABLE 3.3.2-3
1

.

| ISOLATIM SYSTEM INSTRUMENTATION RESPONSE TIME
(

1ESPONSE TIME (Seconds)(*)k TRIP FUNCTION
i

1. PRIMARY CONTAINMENT ISi.MTION

a. Reactor Vessel Water Level - M[<1.0(d)#g1. Low, Level 1' -

| 2. Low, Level 2
i 3. Low, Level 3 _31.0(d)gg
i
8 b. Dryvall Pressure - High M NA
I

i c. Main Steam Line
| 1. Radiation - High(b) <1.0(d)

2)K '( M) N
I 2. Pressure - imw
! 3. Flow - High dto.5
! 4. Flow - High '?o.5(d} ## -'

!

j d. Main Steam Line Tunnel Temperature - High $13

| e. Condenser Vacuum - Low $13
|
j f. Turbine Building Area Temperature - High' 'MA

Main Stack Radiation - High(b) $ 1.0(d)g.
i
| 2. SECONDARY CONTAIMMENT ISOLATION'
!

I Reactor Building Exhaust Ra'diation - Bish(b) p g gg$a.

b. Drywell Pressure - High g M4
4

c. Reactor Vessel Water Level - Low, Level 2 g g1.0(d) H|
! 3. REACTOR WATER CLEANUP STSTEM ISOLATION

~

i

| a. A Flow - High gM
i

j b. Area Temperature - High $13

j c. Area vent'ilation Temperature A T - Nigh $13
i

}
d. SLCS Initiation MA

r

e. Reactor Vessel Water Level - Low, 14 vel 2 $1.0(d) g g

i I
I

'

i

i -

i

3
-

2

j gauNsWICE - uMIT 2 3/4 3-23 We so. .'42
i u-4

|

k |
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TABLE 3.3.2-3 (Continued), )
1 ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME l
1-

|
TRIP FUNCTION liESPONSE TIME (Secunds)S*)

1

j 4 CORE STAND 8Y COOLING SYJTEMS ISOLATION * '

High Pressure Coolant Injection System Isolationa.

i

| 1. HPCI Steam Line Flow - High ha)(c)q
i
j 2. HPCI Steam Line High Flow Time Delay Relay MA j

-:

| 3. - HPCI Steam Sepply Pressure - Low gl7 A/A
4 HPCI Steam Line Titanel Temperature - High M A/A

b

J 5. Bus Power Monitor MA
1

] 6. HPCI Turbine Exhaust Diaphragm Pressure'- Eigh MA
i
: 7. MPCI Steam Line Ambient Temperature - High| MA,

i
j 8. MFCI Steam Line Ares MA*

1 '

! 9. Emergency Area Cooler Temperature - Eigh . MA
|

| b. Reactor Core Isolation Cooling System Isolation

1. RCIC Steam Line Flow - High g)6(a)(c)
} 2. RCIC Steam Line Eigh Flow - Time Delay Relay MA
i
*

j- 3. RCIC Steam Supply Pressere - Low MA

| 4. RCIC Steam Lias Tunnel Temp - Eigh MA'

| 5. Sus Power Monitor MA

; 6. RCIC Turbine Ezhaest Diaphran Pressere - Migh MA;
-

, -

7. RCIC fteen Line Ambient Temperaters - Nigh MA

8. RCIC Steam Line Area & Temp - Righ MA,

i
i
j 9. Emerga cy Area Cooler Temperature - Eigh . MA
,

j 10. RCIC Equipment Room a Temp - Eigh MA '

-

;

i -

4

!

|'
| '

1
-!

j BRDBSWICK - UNIT 2 3/A 3-2A he No.160
.,

j H-5
'

:
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TABLE 3.3.3-3

ENEECENCY COE C00LINC SYSTEM RESMETE TIMES

ECCS RESPONSE TIME (Seconds)

1. CORE SPEAY SYSTEM $ 27 hh
2. LPCI MODE of REE SYSTEM $ 40 hg
3. HICH PRESSURE COOLANT IMJECTION SYSTEM i 30 $k
4. AUIONATIC DEFEESSURIZATION SYSTEM NA

5. LOSS OF POWER NA

.

O

J

t

i

.|
!

nou vIcx - aarr m 3-u -.m q
B-6'
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TABLE I.3$1-2 I

b REACTOR PROTECTION SYSTEM RESPONSE TIMES
'i
E

e RESPONSE TIME
FUNCTIONAL UNITg- (Seconds)

U 1. Intermediate Range Monitors:*

" a. Neutron Flux - High NA

,
.

Inoperative NAb.

'2. Average Power Range Monitor *:
a. Neutron Flux - High, Setdown NA
b. Flow Blased $1mulated Thermal Power - High < 0.09a*
c. Neutron Flux - High 7 0.09 '
d. Ineperative RA

' Reactor Vessel Steam Gene Pressure - High < 0.33 z
Reactor Vessel Water. Level - Low, Level-3 7 1.03

Y"
.

Reactor Vessel Water. Level - High, Level 8 7 1.03
k )w
as

6. . Main Steam Line Isolation Valve - Closure 74 04 0
4 7. Main Steam Line Radiation - High RA y

8. .Drywell Pressure - High NA e*

9. Scram Olscharge. Volume Water Level High,

'
,

a. Level Transmitter - HA;
' b . .- Float Switches 8tA

10.~-Turbine. Step Valve - Closure- < 0.04
11. Turbine Centrol Valve Fast closure,~ Valve Trip Systemi-

-

Oil Pressure . Low < 0.0[M-

12. . Reactor Mode $ witch Shutdown Position RA~ ,

.13. Manual Scram NA
.

%

* Neutron detectors are exempt from response time testing. : Response time shall be measured from the detector
~

output er from the input of the first electronic component'In the channel.,

**Not' including a simulated thermal' power time constant of.6-1 0.6 seconds.,

14/Ileasured from' start of turbine control VMye fast closure.

.

- -

'

-, - . . , . - . . ~ _ _ _. ____m._ _.__-..m__ _ _ _ __ _ _ _ _ _ __ , =- -~. - -
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TABLE 3.3.2-3 ;

CR*/ICS INSTRUMENTATION RESPONSE TIME- .

TRIP FUNCTION RESPONSE TIME (Seconds)

1. PRIMARY AND SECONDARY CONTAINMENT ISOLATION
~

a. . Reactor Vessel Water Level -- Low Low, Level 2 - NA $
b. Reactor Vessel Water Level - Low. Low, Level 2:

i (ECCS Div. I'and II) NA
.

c. Reactor Wssel Water Level .- Low Low, Level 2
1 ~

(ECCS Div. III) - NA -
'

.

d. Drywell Pressure - High- M -

Drywell Pressure - High (ECCS Div.' f and II) M -e.
f. Drywell Pressure - High (ECCS Div.. III) NA- .

Contairment Building Fuel Transfer Pool.

Ventilation Plenum Radiation - High NA- ,

h. Containment Sutiding Exhaust Radiation .High_. .NA
1. Containment Building Continuous containment

Purge (CCP)' Exhaust Radiation'- High NA
,

J. Reactor Vessel Water Level-Low Law Low, Level 1:. M: .
'

k. Containment Pressure - High NA . *

1. Main Steas Line Radiation - High- NAL
m. Fuel Building. Exhaust Radiation High- . MA -
n. Manual Initiation

-

NA
,

2. MAIN STEAM LINE ISOLATION .'
.

a. Reactor Vessel Water Level - Low Low Low, i

| Level 1 ' < 1. 0* k>
b. Main Steam Line Radiation - High HA

'

c. Main Steam Line Pressure -' Low < 1. 0* 4
d. Main Steam Line Flow - High- 3 0.5* g
e. Condenser Vacuus - Low . ~EA

.

f. Main Steam Line Tunnel Temp. High NA
g. Main Steam Line Tunnel A Temp. High-. .NA .

h. Main Steam Line Turbine 81dg. Temp. - High NA-

1. Manual Initiation NA

3. REACTOR WATER CLEANUP SYSTEM ISOLATION

a. A Flow - High NA

b. A Flow Timer NA

c. Equipment Area Temp. - High NT
NAd. Equipment Area A Temp. - High

.

NAe. Reactor Vessel Water Level - Low W, Level 2
f. Main Steam Line Tunnel Ambient

Temp.'- High HA

, q

CLINTON - UNIT 1 3/4 3-25' Amendment'No. 47;
:

H-8 *
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i
j TABLE 3.3. 2-3 (Continued)
i

| CRVICS INSTRUMENTATION RESPONSE TIME-

TRIP FUNCTION RESPONSE TIME (Seconds)
,

1

j 3. -REACTOR WATER CLEANUP SYSTEM ISOLATION (Continued)

! g. Main Steam Line Tunnel A Temp. - High NA-
,

i h. SLCS Initiation NA

! i. Manual Initiation . NA . -

i
i 4. REACTOR CORE ISOLATION COOLING SYSTEM ISOLATION
:

| a. RCIC Steam Line Flow - High NA--

j b. RCIC Steam Line Flow High - Timer NA

5 c. RCIC Steam Supply Pressure - Low , NA

! d. RCIC Turbine Exhaust Diaphragm Pressure - High NA

] e. RCIC Equipment Room Ambient Temp. - High NA -
I f. RCIC Equipment Room & Temp. -. High

'

NA"

j g. Main Steam Line Tunnel Ambient Temp. High, .NA.
t h. Main Steam Line Tunnel a Temp. - High' . NA '
j i. Main Steam Line Tunnel Temp. Timer- NA

i j. Drywell Pressure - High NA
? k. Manual Initiation . NA

! 1. RHR/RCIC Steam Line Flow - High 'NA

| m. RHR Heat Exchanger Rooms A, 8 Ambient
! Temp. - High

.

NA
n. RHR Heat Exchanger Rooms A, 8 A Temp. :

High
'

NA~

i
i 5. RHR SYSTEM ISOLATION
!

-

{ a. RHR Heat Exchanger Rooms 'A, 8 Ambient Temp.
- High '

HA

| b. RHR Heat Exchanger Rooms A, 8 A Temp.
j - High

'

;. NA
; c. Reactor Vessel Water Level - Low, Level 3 . MA~

i d. Reactor Vessel Water Level - Low Low Low,
{ Level 1 . NA

*

! e. Reactor Vessel Tm5t Cut-in Permissive)
{ Pressure - High NA
i f. Drywell Pressure - High NA-

| g. Manual Initiation NA
,

i

| *CRVICS instrumentation response time for MSIVs only. No diesel
; generator delays assumed.

.

i
!

I
1

,

CLINTON - UNIT 1 3/4 3-26
:

! H-9

!
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TABLE 3.3.3-3

EMERGENCY CORE COOLING SYSTEM RESPONSE' TIMES

ECCS RESPONSE TIME (Seconds)

1. LOW PRE 55URE CORE SPRAY SYSTEM s'37' d k p

2. LCW PRESSURE COOLANT INJECTION MODE
OF RMR SYSTEM
a. Loops A, B and C $ ' 37 kk-s

3. AUTOMATIC DEPRESSURIZATION SYSTEM NA

4. HIGH PRESSURE CORE SPRAY SYSTEM I 27 4It,
5. LOSS OF POWER NA.

l
1

:

H-10

_ - . .
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TABLE 3.3.1-2

REACTOR PROTECTION SYSTEM. RESPONSE TIMES
n ,

>

E !
RESPONSE TIME~. FUNCTIONALUNIT (Seconds)

! 1. Intermediate Range Monitors:
'

* a. Neutron Flux - Nigh NA
'

'*
b. - Inoperative NA

2. Average Power Range Monitor *:
a. Neutron Flux - High,.Setdown NA
b. Flow Blased Simulated Thermal Power - High 6 i 1** |c. Fixed Neutron Flux - High < 0.09

-d.- Inoperative RA,

3. Reactor Vessel Steam Dome Pressure - High < 0.55 M-
4.- Reactor Vessel Low Water Level - Level 3 7 1.05 # ~5

Y 5. ~ Main Steam Line Isolation Valve - Closure 2 0.06 8
M w 6. Main Steam Line Radiation - High ' RA a i

<

1 7. Drywell Pressure - High MA y
! 8. ' Scram Discharge Volume Water Leve11 _H!gh

-

a. Float Switch NA'

b. Level Transmitter NA 1

9. Turbine Stop Valve - Closure .< 0.06 i
i 10. : Turbine Control Valve Fast Closure 7 0.08***

11. Reactor Mode Switch Shutdown Position RA
,

- 12. . Manual Scram NA-

13. Deleted j

~

?. * Neutron detectors are exempt from response time testing. Response time shall be measured
y ' from the detector output or from the 1_nput of the first electronic component-in the channel. ,

.. .

' ** Including simulated thermal; power time constant.

*** Measured from deenergitation of K-37 relay which inputs the turbine control. valve closure signalw-
* :to the RPS. .

S

:
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__
Ile' A?!M ACTUAT!M SYSTfW TN$TeWWIWTATIM RESPMit TIME.

TRIP FUw: TIM RE$e0NSE TIME flecendsW d'PX

1 PtfstY COWTAflP!NT I$0LAT!M

a. Reester Wessel Low Water Level

2)
1 Level 3
) Level 2

3) . Level.1 # 4 ,, .98 g )4 NA
6. Dryus11 Pressvre - Nigh g)4 NA 3

s. Main Steam Line .MN
I tediation-Nigd') '

##
2 Pressure - Low
3 Flow Migh M

d. Main Stese Line Tunnel Tasperature - Nigh ML

e. Condenser Pressure Nigh M
f. Turbine 8163. Area Temperature Nigh. .E'

g. Deleted

h. Manual Initiation M

2. If4CTOR WATft CLEAWUP $Y$ttM !$0LATIM
I

e. A Flow Nigh E

t. Neat Exchanger / Pump / Mig 5 Energy Piping- !

Area Temperature Nigh M--
,

.

s. Heat tachanger/pune/ Phase Seperator
Area Vent 11atten Temperature AT - Nigh M

[M| d. SLCS Initiation i

NA ii e. auetee vanei Law mier Level - tm1

| f. Deleted

i g. ManuelInitiation M

3. IfACTOR mtf 150LaT10N te0LINB sysTEN 130LATinN M
a. RCIC 8 tees Line Flev = Nigh -

t. RCIC Stees Supply Preesses * Lev gMNd'

s. RCIC Tuttias Ishaust Stephtega Pressure * Nigh' M
d. SCIC 84uipment Race Temperature * Nigh 'M ~

e. Manuel Initiation M
' !

| FERMI - WIT 2 3/4 3-16 Aseneent No. !!. 41 I

H-12
|
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i

j TABLt .34t 3 fCoa.tiesed)

| !$0LATION aCTUAT!M SYSTEM IWITRUMfmT10N R$$PONSE TIME

Tt!P FUNCTIM 3[10_N31TIg_Igagangdt |
1 l

i 4. WIN Pet $$Utf C00LAWT INJfcT!DN SYSTEM 780LAT10W I

a. NPt! Staae Flow Nigh M
6. NPCI Steam Seply ressure - Low #Ap
s. NPC1 Turbine Ishaust 81aehrsgs Pressure - Nigh
d. NPC1 Iquipment toes 1seperature - Nigh NA

"

.
e. Manuel Initiation NA-

! 5. RWR XYSTIN SMUTDOWW C0%1NG EDI !$01Atleil
'

a. Reetter Vessel Low Water Level * Level 3 M
,

t. Reacter vessel (snutsewn toeling Cut in I
'

| Pereissive Interlost) Pressure - Nigh M
t. Manual Initiation NA-

5. $ttocatV C0WTA1W4 TNT 150LATIM

: a. Reacter Wessel Low Weter Level - Level 2 #4
6. Drywell Pressure Nigh M4
c. Fuel Pool Ventilation Exhaust Radiation - NighII) WA*

d. Nasual Initiation

;

!

AA $n

((a) The feelsuon systes tastementation vesponse ties shall to seasured and3

I i
vecersed as a part of the 180LAT10N SYSTEM tisPokst TIE. .Iss1stien-

! systes instementation response time specified testades diesel generator
j eting and sequease leadins delers.
1 (b) Radistica detectors ett euespt. free response ties testins. Seepense ties i
! shell te esasured free detector evtput er the tapet of the first ;

electeeets esepensat.in the channel,
alselation system fastroentation resposee ties for E!Vs only. As diesel-

i generater delays essmed for MIVs.

! **2selation systes instroentanen response ties for essasisted wolvesy
; ,t Mlvs.

0 f!ss1stien system fastroentaties veoponse ties apasified for the Tejp
! A Function actmettag esen valve shall to essed to feelettaa time
i N enown in Table 3.5.>1 and 1 fet valves la seek valve grew to.

attata !$0LAT30N SYSTIN RESPON88 E for eash velve.
I-

,

! FERMI - UNIT 2 3/4 3 19 Assadsent No. 41

| n-13

L
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TABLE 3.3.3-3
| IMERGENCY CORE COOLING SYSTEM.RESPDNSE.U E9i

; nEL*0NSE TIE i

TRIP FUNCTION thT
"

;

1. CORE SPRAY SYSTEM

', a. Reactor Vessel Low Water Level - Level .1 S30$$1 b. Drywell Pressure - High < 30 kg
; c. Reactor Steam Dome Pressure - Low NA*

d. Manual Initiation- NA,

j 2. LOW PRESSURE COOLANT INJECTION MODE OF RHR SYSTEN

a. Reactor Vessel Low Water Level - Level 1 - < 55 Irk 8

b. Drywell Pressure - High 7 55& k . |c. Reactor Steam Dome' Pressure - Low NA*
d. Reactor Vessel Low Water Level . Level 2 NA

'i e. Reactor Steam Dome Pressure - Low NA
f. Riser Differential Pressure - High . NA

i g. Recirculation Pump Differential Pressure - NA
High-

h. Manual Initiation NA >

3. HIGH PRESSURE COOLANT INJECTION SYSTEM

a. Reactor Vessel Low Water Level - Level 2 < 30 A b
b. Drywell Pressure - High - RA t

c. Condensate Storage Tank Level - Low NA
; d. Reactor Vessel Water Level - High, Level 8 'NA
1 e. Suppression Pool Water Level - High NA

f. Manual Initiation NA

4. AUTOMATIC DEPRESSURIZATION SYSTEN I

a. Reactor Vessel Low Water Level - Level 1 NA' !
b. Drywell Pressure - High NA-
c. ADS Timer NA.

d. Core Spray Pump Discharge Pressure - High NA
e. RHR LPCI Mode Pump Discharge Pressure - High NA
f. Reactor Vessel Low Water Level - Level 3 NA
g. Manual Initiation M
h. Drywell Pressure - High Bypass Timer NA
1. Manant Inhibit NA

5. LOSS OF POWER

a. 4.16 kV Emergency Bus Undervoltage (Loss
of Voltage) NA

b. 4.16 kV tmerpacy Bus Undervoltage
(Degraded Vo'tage) NA

1

| *These are permissive signals only. They do not activate'ECCS initiation.
i'

!

FERMI - UNIT 2 3/4 3-29 Amendment No. M , M .: 74 )
i

B-14
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TABLE 3.3.1-2 i

REACTOR PROTECTION SYS?EM RESPONSE TIMES

8
y, RESPONSE TIME

g FUNCil0NAL UNIT ,_(Seconds),

U 1. Intermediate Range Monitors:
a. Neutron Flux - HIgh NA*

b. Inoperative NA4

,

2. Average Pouer Range Moniter*:
a. Neutron Flum - High, Setdeun . NA
b. Fles Glased Simulated Thermal Pouer - High < 0.09"*
c. Neutron Flux - High 7 0.09
d. Inoperative llA

. *

& Reacter Wessel Steam Some Pressure - High < 0.35 4 hm .
/ } ,4/ Reacter Vessel Water Level - Lou, Level 3 < 1.05 g e-

.32 Reacter Vessel Water Level - High, Level 8 I 1.05 g U! *
.

. J, 6. Main Steam Line Isolatten Valve - Closure 7 0.06 0
| 7. -Main Steam Line Radiation - High ilA "

8. Dryuell Pressure - High
.

. NA-
| 9. . Scram Discharge Volume Water Level .High NA

-

10. Turbine Step Valve - Closure < 0.10
11. Turbine Centre 1. Valve Fast Closure, Valve Trip system -

.
' ,

011 Pressure - Lou- < 0.10 X
! - 12. Reacter Mode 5 witch Shutdoun Position 11 4 :
! 13. Manual Scram NA

s
,

* Neutron detectory-are exempt from response time testing. Response time shall be measured-
free the detsteter output er fren 'the input of the ~ first electronic component in the_ channel.

! **Not including 9W1sted thermal peuer ti=- constant.
'

asured fers atact of turbine centres valve fast- closure.p
:

i.
!

i

'_ _ _ - _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . m___ .____,________,_.u__. _ _ _ _ _ _ _ _ _ . _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ . _ . _ _ _ . _ _ _ _ . s _ _ . ___ . _ _ _ _ _ _ _ _ _ _
_ -
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TABLE 3.3.2-3 ]
i

ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME

RESPONSE TIME (Seconds)#
TRIP FUNCTION

PRIMARY CONTAINMENT ISOLATION |Nf NA !g [)6 MAReactor Vessel Water Level - Low Low, Level 2 j' Reactor Vessel Water Level - Low Low,b' ,

Level 2 (ECCS - Division 3) !

Reactor Vessel Water Level-Low Low gN MAc' Low, Level 1 (ECCS - Division 1 and
'

Division 2) M/p)[8d. Drywell Pressure - High
W MAe. Drywell Pressure-High (ECCS - Division 1

and Division 2)
f. Drywell Pressure-High (ECCS - Division 3) p- )6@ MA
g. ContainmentandDryweg)VentilationExhaust [M #MRadiation - High High
h. Manual Initiation NA

2. MAIN STEAM LINE ISOLATION

a. Reactor Vessel Water Livel - Low Low Low,
Level 1 W g < 1.0*/r Je M4

Main Steam Line Radiation - High(b)
g 7,1.0*/g? )6

1.0*/ M4b.
c. Main Steam Line Pressure - Low gJp < 36 #4
d. Main Steam Line Flow - High y y 7 0.5*/y N4
e. Condenser Vacuum - Low EA '

f. Main Steam Line Tunnel Temperature - High NA
g. Main Steam Line Tunnel a Temp. - High NA -
h. Manual Initiation NA

3. SECONDARY CONTAINMENT ISOLATION .

a. Reactor Vessel Water Level - Low Low, Level 2 M(,

b. Drywell Pressure - High gp #d
c. Fuel Handling Area Ventilation Exhaust

Radiation - High High(b) <3.0***/pgNA 50,
,,

d. Fuel Handling Area Pool Sweep Exhaust
,

Radiation - High High(b) <3.0***/g A(4 ##$ ;
e. Manual Initiation HA

'

4. REACTOR WATER CLEANUP SYSTEM ISOLATION j
'

| a. A Flow - High NA I
'

b. A Flow Timer NA

c. Equipment Area Temperature - High NA
d. Equipment Area a Temp. - High NA
e. Reactor Vessel Water Level - Low Low, Level 2 g,20y AN
f. Main Steam Line Tunnel Ambient

Temperature - High NA
g. Main Steam Line Tunnel a Temp. - High NA -

h. SLCS Initiation NA |
i. Manual Initiation NA

|
|
1

I

GRAND GULF-UNIT 1 3/4 3-20 )
H-16 |
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TABLE 3.3.2-3 (Continued) i

l

j ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME j

T" RIP FUNCTION
RESPONSE TIME (Seconds)#

i

|
_

/'X)Of
'

=

! REACTOR CORE ISOLATION COOLING SYSTEM ISOLATION
- 1

RCIC Steam Line Flow - High ' g )6a.
i RCIC Steam Supply Pressure - Low . _f M -NAe.
I RCIC Turbine Exhaust Diaphragm Pressure - High RAc
3 d* RCIC Equipment Room Ambient Temperature - High NA j
i RCIC Equipment Room A Temp. . High NA

!
} ,[' Hain Steam Line Tunnel Ambient Temp. - High NA |

Main Steam Line Tunnel A Temp. - High NA '!
$

!
[['

Main Steam Line Tunnel Temperature Timer NA j
j RHR Equipment Room Ambient Temperature - High ' NA j
j RHR Equipment Room a Temp. - High NA

j[' RHR/RCIC Stean Line Flow - High NA
|

j

t' Manual Initiation NA4

i Drywell Pressure - High (ECCS Division 1
_ g"Mg -,.

i and Division 2)
.

;
1 1

! eHR SYSTEM ISOLATION4
4

-

| a. RHR Equipment Room Ambient Temperature - High _NA
3. RHR Equipment Room a Temp. - High' . NA

c. Reactor Vessel Water Level - Low, Level 3 'gjey N/| .

i a. Reactor Vessel (RHR Cut-in Permissive)
! . Pressure - High NA-

1

j e. Drywell Pressure - High NA l
j f. Manual Initiation NA |
| . i

| d_ iDaQ'., _ _

; ': ..eTatton system instrumentation response time shall. be measured aq o
a-

j ecorood as a part of the ISOLATION SYSTEN RESPONSE TDE. Isolation system _

j mstroentation response time specified includes the delay for diesel
-

; T -"'a- *-% assumed in the accident analysis.
j s. tastation detectors are exempt from response time testing. Response time-
i f*H k seasured from detector output or the input of the first' electronic
| maent in the channel..

! *'I'" System instrumentation response time for' MSIVs only.- No diesel
g %at#f delays assumed.

,

| y 45y5t** instrumentation response time for associated valvesp
i '"

d",5t ta on response time for air operated dampers.*

[ ,**t
'

I Strumentation response time specified for the Trip

'eles 3.6.4.p"and 3.6.6.2-1 for valves in each valve group' to obtain
ac

each valve group shall be added to isolation time showni
| Y

.bfles $YSTEN RENSE TIME for each valve
'

} '#lat g g g "'I*F #f 3 to 7 seconds
I

.

aus g-

.!.

| 3/4 3-21
. H-17 1
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| 'li TABLE 3.3.3-3 I
|

*

'

! EMERGENCY CORE COOLING SYSTEM RESPONSE TIMES (SECON05)-
; !

1.
,

: l

| LOW PRESSURE CORE SPRAY SYSTEM MA
3, ,

.

tow PRESSURE COOLANT INJECTION MODE; 2,
OF RHR SYSTEM PUMPS A, 8 AND C NA

i 3. AUTOMATIC DEPRESSURIZATION SYSTEM NA

4 HIGH PRESSURE CORE SPRAY SYSTEM $ 27 kk
1

j 5. L*35 0F POWER NA

;

|

|

4
.

i

.

i

!
:

i
!

.

i

i

:i

1

j

.

i

,

t
4

,

4

M

GitAW GULF-UNIT 1 3/4 3-13 g neyy,n3 hp ,29,8 ,_
H-18d
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|

TABLE 3.3.2-3
e

. ISQLATION SYSTf.4 DisT;tUMENTATION RESPONSE TIME

TRI? FUNCTION RATPCM$g TIM (tesortdsW

1. PRIMARY CONTAINMENT ISC UTICN

|a. Reactor Vessel Water Laval .

|
1) Lcw, Level 3 N.A.

2) Low Law Level 2 ## $ LC*/[ M
.

n. ary li pressun - nie /jdyf M

c. Main stem Line
1) Radistion..- Hfgh(b) M# f L08 .
2) Pressure * Law . pp i L
3) Flow - High g g 1 0. g

d. )tain' $taas Line Tunnel Tasserstura - Hign M.A.

a. Main Steam Line Tunnet .i Tesperature - Mf gn N. A.'

f. Condenser Vacuus - Law M.A.-

G. Manual Initiation N.A.
,

2. SECUNDARY C::NTAIMMENT ISCLATION

Reestar Buf1' ding Vant fahaust Piene -

a.
Radistica - Higt:(b) M

t. Crywell Pressure.- High
- /vd|-

c. Reactor Yessel Water Level - Low Law, Level 2 $*

d. Manual Initiation -N.A.

3. REACTUR WATEt CLEAMup SYsfet IsouTton h%'sV

2385dd $a. A. Flow - Higt:
tr. Hess s Area Temperature a High N.A. ,

c. Heat Edm Area Ventitatica .

d. Temp. * High N'.A.

d. Pump Area Tempers *m - Nigh W.A.

rtaup area Vent,f1mi. Tun'a ?gss. tH4 m.a.c.
f. SLC1 Initiatisa N.A.
s. Reactor vessel Water Level - Law Law, Level 2 g# Gat NA
h. RWCU/HCIC Line Routing Area Temperature -

High .

N.A.

f. NWCU Line Routing Area Temperature - Mign 'N.A.

|
j. Manual Initiation N.A.

|

t
.

.

wasMI.% Top NUC'. nAR - uMIT 1 2/A 3-12 )
E-20 |

|

|
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! TABLE 3.3.2-3 (Continued)

IscLATION SYSTR INSTRtMNTATION RESPONSE TIME
'

i / Y| TRIP rist: TION RESPONSE TIME (SecondsW
t

j o. asAcTea coas ISOLATION cocLIwc SYS*EM ISCLATION
i
j a. RCIC Steam Line Flow - High M M.: t. RHR/ACIC Stear Line Flow - High plaGef g-'

c. RCIC Staas suuply Pressure - Low yMQb)
). d. RCIC Turbine Exhaust Diaphregs Pmssure - High L A. -

| e. RCIC Equipment Room Temperature - High N. A. *
i f. RCIC Egisipment Ream tr Tamperature - High H.A.
} g. AWCU/RCIC Steam Line Routing Area
j Temperature - High R.A.

h. Drywell Pressure - High N.A.-j
i. Manual Initiation LA.;

.

} 5. RHR SYSTEM SHUTDOWN CDOLING MDE ISOLATION'
-

| a. Reactor vessel Water Level - Law, Level 3 gg -

i b. Reactor vessel (NHK Cut-in Perurissive)
i Pressure - High. M.A.
j c. Equipment Area Temperature - High

. . N.A.
j d. Equipment Area Ventilation A Temp. -'High. -M.A.
! e. Shutdeun Cooling Return Flow Rate - High N.A.
{ f. RHR Meat Exchanger Area Temperature - High N.A |
; g. Manual Initiation . E A.
:

i

!
,

!

I
f i

, 1

!
'

f
.

d

I

;
.

!

!
<

H-21
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I TA8!.! 3.3.3-3
~

- iiMERGINCY CCRE COCL*NG SYSTEM RESPONSE M

i

j ECCS RESPONSE TIME (Seconds)

1. LCW PRES $URE CORE SPAAY SYSTEM g 43 h$,

i

2. Lcw PRESSURE CC0!. ANT INJh.. ACH MODE,

OF RNA SYSTEM

a. Pamps A and I i 43 hI|

h. Pues C 1 42* hh
:

1, 3. AUTOMATIC CDRESSURIZATICN SYSTEM N.A..

4. HIGH PRESSURE CCRE SPRAY SYSTBt j 27 h
s. toss or m a H.s.

.

.

l

l

I

.

.

wasMINGTcM NUC1.II.R - UMIT 2 2/4 2-23
H-22
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TABLE 3.3.2-3 '

:NISOLATION SYSTEM INSTRUMENTATION RESP 0NSE TIME ;

TRIP FUNCTION
- RESPONSE TIME (Seconds

1. PRIMARY CONTAINMENT ISOLATION

a. Reactor Vessel Water Level M
[M MA1. Low (Level 3)

,2. Low Low (Level 2)
3. Low Low Low (Level 1), except MSIVs. g MA -

.

b. Drywell Pressure - High . g/M
c. Main Steam Line

s1.0** M .-1. Radiation - High***
2. Pressure - Low g N4
3. Flow - High . 51.0** g g$ .51.0** #
4. Reactor Vessel Water Level - Low Low Low

(Level 1)

d. Main Steam Line Tunnel
Temperature - High MA[A

e ., Condenser Vacuum - tow .NA

f. Turbine Building Area iesperature - High NA

4

2. SECONDARY CONTAINMENT IS01.ATION
,

.

,

i a. Reactor Building Exhaust gM .@N! Radiation - High***

j b. Drywell Pressure - High g _/Vd

c. Reactor Vessel Water Level - Low Low (Level 2) /# N'

i
i d. Refueling Floor Exhaust

f Radiation - High*** /M M
~

|

! Am0Ar'

fm!;- isolation actuation instrumentation response time shall beeasured and recorded as a part of the ISOLATION SYSTEM RESPONSE
'

j

Response time specified is diesel generator start delay tg "':

( TIME.
i

'

assumed in accident analy a .
** Isolation actuation instrumentation response time.,

:
]

*** Radiation detectors are exempt from response time testing. Response
|

time shall be measured from detector output or the input of the first
! @ electronic component in the channel.

X -p# Times to be added to valve movement times shown in. Tables 3.6.3-1, 3.6.5.2-1| and 3.9.5.2-1 to obtain ISOLATION SYSTEM RESPONSE TIE for each valve.
,

g p ith time delay of 45 seconds.
HATCH - UNIT 2 3/4 3-19 Amendment No. 33, 39. 93

2 H-24
;

|
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! TABLE 3.3.2-3 (Continued)i . )( '
i ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME

TRIP FUNCTION RESPONSE TIME (Seconds)#
;

i 3. REACTOR WATER CLEANUP SYSTEM ISOLATION FW

a. A Flow -' High M# -/[A |
b. Area Temperature - High 'NA,

: c. Area Ventilation Temperature AT - High g4'

d. SLCS Initiation
e. Reactor Vessel Water Level-Low Low (Level 2) /)V~MA-

ii 4. HIGH PRESSURE COOLANT INJECTION SYSTEM ISOLATION
*

a. HPCI Steam Line Flow-High 3 s Isolation Time s 13' deh
: b. HPCI Steam Supply Pressure - Low . fr$F' c. HPCI Turbine Exhaust Diaphragm
; Pressure - High NA

d. HPCI Pipe Penetration Room-Temperature High NA .
Suppression Pool Area Ambient Temp. - High NA. e.

f. Suppression Pool Area AT - High NA
g. Suppression Pool Area Temp. Timer Relays NA

,

'

h. Emergency Area Cooler Temperature - High .NA i
1. Drywell Presa e - v..gt g' * //A : ~

. J. Logic %wer ?:n tor NA
d

<

5. REACTOR CORE ISOLATION COOLING SYSTEM ISOLATION '
'

j b. RCIC Steam Supply Pressure.- Low .
3sIsolationTimes13*jf$a. RCIC Steam Line Flow - High

NA
c. RCIC Turbine Exhaust Diaphragm

; Pressure - High ~

NA-.

d. Emergency Area Cooler Temperature - High- NA
Suppression" Pool Area' Ambient Temp. - High NAe.

f. Suppression Pool Area AT - High NA
g. Suppression Pool Area Temperature

Timer Relays NA
1 h. Drywell Pressure - High ,,At V /dA1. Logic Power Monitor NA

6. SHUTD0hN COOLING SYSTEM ISOLATION
'

'

a. Reactor Vessel Water Level - Low (Level 3) NA
.|:

b. Reactor Steam Dome Pressure - High NA i

e

'

HATCH - UNIT 2 3/4 3-20 ~ Amendment No. ' 33,- J9, 93
'

H-25
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|
t TABLE 3.3.3-3 !

'

I i

. EMERGENCY CORE COOLING SYSTEM RESPONSE TIMES 1

; ECCS RESPONSE TIME (Seconds)
.

( 1. CORE SPRAY SYSTEM s 34 )b |

| 2. LOW PRESSURE COOLANT INJECTION
; MODE OF RHR SYSTEM s 64 hb. |

.

| 3. HIGH PRESSURE COOLANT INJECTION SYSTEM s 30 ) h
4. AUTOMATIC DEPRESSURIZATION SYSTEM NA

i

j S. ARM LOW LOW SET SYSTEM s1
4

:
;

|
!
!

.

:
4

:
1
;

|

i
1 .

i,

-:

I

,

5

:

!

a

i
i
i

!

:

i
.

HATCH - UNIT 2 3/4 3-30 Amendemnt No. 33, 87

] H-26
'
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b

TA8LE 3.3.1-2g
,
'" REACTOR PROTECTION SYSTEM RESPONSE TlHES

lii
" RESPONSE TIME

' FUNCTIONAL UNIT (Seconds) -

1. Intermediate Range Monitors:
a. Neutron Flux - High NA

b. Inoperative NA

2. Averare Powsr Range Moniter*:
a. R etron Flum - $ scale, Setdown NA

b.. Flow Blased Simulated Thermal Power - Upscale < o.09a* i

c. Fi=1 Neutron Flux - Upscale 7 0.09 -
d. Iwyerative . HA

. .
g

[ t '3. Reactor Vessel Steam Dome Pressure - High < 0.55 8 h.

w * 4. Reacter Vessel Water Level Law, Level 3 < 1. 05 . # 2,

Y 5. . Main Steam Line Isolation Valve - Closure 7 0.06 0
* 6.- Main Steam Line Radiation - High, High RA ;3 ;

Drywell Pressure - High .
'

NA7. .
8. Scram Discharge Volume Water Level - High MA i

NA. a. ' Float Switch .
.

NAb.. Level Transmitter / Trip Unit

10. Turbine Centrol Valve Fast Closure,'
-< 0.069. .Tertine Step Valve - Closure

: Trip 011 Pressure - Low < 0.06# 4g
i

11. Reacter Mode Switch Shutdown Position RA

12. Monmal Scram NA
;
I

" Neutron detectors are exempt from response time testing. Respo s e time shall be measured
. from the detector output or from the input of the first 41utrat: component in the channel.

**Not including simulated thermal power time constant, 6 1 0.6 4econds.
g fMeasured from start of turbine control valve fast closure..

-

4488- ;

: .g
.

y ..v-. -
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; TABLE 2.2.2-3
i

| ISCLAff 0M SYST(> !N5?tVM(4TA?!0N #f $PON5f *!*(

| *1!8 8UV.TICN af5PONSE *!ut (Secoacsta
~

' *

34fMARY **NTAi W(NT !$0LATION.
,

) 4. Reactor Vessel water Level
1) Law Low, Level.2 MA,

{ 2) Low Low Low, Level 1 4A

| 3. Drywell Pressure - Mign 4A
c. Reactor Builsing Emnaust

Raciation - Mign MA
| a. Manual Initiation 4A
t

1 2. SECONDARY CONTAINNENT !$0LAT10N
2 4. Reacter Vessel Water Level-Lew Low,
f Level 2 4A

| D. Drywell Pressure - Nign MA
c. Asfueli Floor ganaust Raciation - 1 4.0 MM4

Mip(t
d. Reactor Suilding tanaust i 4.0 ###--

! Ratiatten - Hip (8)
i e. Manual Initiatten MA

| 3. MAIN STEAM LINE !$0LAT!0N
"

a. Reacter Vessel Water Level - Low Low Low, . - M
Main Steam Line Radiation - Hip, Nip (4)(b) g#8 {< 1.0"Level 1,

g 1. 0* ANj t.

1 c. Main Steam Line Pressurg - Low gg i 1.0" A4'' d. Main Staan Lins > Flow-Nip
e. Ceneener vesum - Low g liA -y-< 0.S*

f. Main Steam Line Tunnel Temperature - Nip NA

g. Manual Initiation MA

4 REACTOs WATER CLEAmuP sysTIM 150LATTON

a. AWCU & Flow - M1p NA
NAt. AWCU & Flow - Mip. Timer *

c. aWCW Area Temperature - Mi e NA

a. nWCW Area Ventilation & Temperature - Mip NA
-

NAe. $LCS Initiation - -

'

NAf. Soester t'essel Water Level - Low IN. Level. 2 -
g. Manuel Initiation -NA

5. atACTOR Cett 130LAT10N COOLING SysTIM !$0LAT10N

a. RCIC Staas Line & Pressere (Flow) - Nip NA'

e. *CIC Steae Liae a *=essere (Flow) * Mip. Timer NA

c. RCIC Stean Susely Pressere - Low . .NA
a. **!C Turtine tahaust Diaphrop Pressure - Hip . NA

.

NDPt CattK 3/4 3-26
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# TABLE 3.3.2-3 (Continued)

NF.DO-32291

ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME

TRIP FUNCTION RESPONSE TIME (Seconds)#

REACTOR CORE ISOLATION COOLING SYSTEM ISOLATION
e. RCIC Pump Room Temperature High ' NA
f. RCIC Pump Room Ventilation Ducts A Temperature

- High
. NA

g. RCIC Pipe Routing Area Temperature,- High NA
_

$ h. RCIC Torus Compartment Temperature - High NAi. Drywell Pressure - Highj. Manual Initiation '
NA
NA

j 6. HIGH PRESSURE COOLANT' INJECTION SYSTEM ISOLATION:
a. HPCI. Steam Line A Pressure (Flow) - High NA
b. HPCI Steam Line A Pressure (Flow) - High, Timer .NA

. c. HPCI Steam Supply Pressure - Low NA'

d. HPCI Turbine Exhaust Diaphragm Pressure .- High - NA-
HPCI Pump Room Temperature - High NA:3 e.

'

f. HPCI Pump Room Ventilation Ducts-
A Temperature - High NA- * '

g. HPCI Pipe Routing Area Temperature - High_ NA
h. HPCI Torus. Compartment Temperature -_High

. i. Drywell Pressure - High '
NA

,

NA-
| j. Manual Initiation NA -

i 7. RHR SYSTEM SHUTDOWN COOLING MODE ISOLATION
a. Reactor Vessel Water Level - Low, Level 3 NA

.

{ b. Reactor Vessel (RNR Cut-in. Permissive)
Pressure - High NA

c. Manual Initiation NA gg
! a) Isolation system instrumentation response time specified includes diesel
: generator starting and sequence loading delays.
I
j (b) Radiation detectors are exempt from response time testing. Response time.
! shall be measured from detector output or the input of the first
{ electronic component in the channel._

3

! * Isolation system instrumentation' response time for MSIVs only. 'No diesel
; generator delays assumed for.MSIVs.
i ** Isolation system instrumentation response time for associated valves' "
; except MSIVs. #

g - P # Isolation system instrumentation response time'specified'.for the Trip -
1 g Function actuating.each valve group'shall. be. added te sisolation time
i shown in Table 3.6.3-1 and 3.6.5.2-1 for valves in each valve group to-
j obtain ISOLATION SYSTEM RESPONSE TIME for each valve.

~'

s-

1
-

i
,

l

i

:
'

N0PE CREEK 3/4 3-27 '
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TABLE 3.3.3-3

. EMERGENCY CORE COOLING SYSTEM RESPONSE TIMES

ECCS RESPONSE TINE (Seconds)

1. CORE SPRAY SYSTEM i 27 hk
2. LOW PRESSURE COOLANT INJECTION MODE

OF RHR SYSTEM i 40 gg
i 3. AUTOMATIC DEPRESSURIZATION SYSTEM NA

4. HIGH PRESSURE COOLANT INJECTION SYSTEM i 35 I h'

5. LOSS OF POWER NA

|

|

;

.

.

.

;

HOPE CREEK 3/4 3-38 Amendment No. 24
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: #
i TA8LE 3.3.2-3 |
~

1

| ISOLATION SYSTEM INSTRUMENTATION RESPONSE T!E
:!

| TRIP FUNCTION , RESPONSE TI E (Seconds W |
'

A. AUTOMATIC INITIATION
,

4

1. PRIMARY CONTA!> MENT !$0LAT10N.

a. Reactor Vessel Water Level
< M)g -NA1) Low, Level 3

2) Low Low, Level' 2 A
M .'3 [1.0"/1}M

3) Low Low Low, Level 1

1b. Drywell Pressure - High.
Main Steam Line
1) Radiation - High(b) $ $ i 1.0* hc.

2) Pressure - Low- pW i 2.0* M.
3) Flow - High p 4 <. 0.5 A

RAd. Main Steam Line Tunnel Temperature - High
e. Condenser Vacous - Low M
f. Main staan Line Tunnel A Temperature - High- NA

,

2. SECONDARY CONTAINMENT !$0LATION

Reacter Buildinggnt Exhaust Pl?num gga.
<Radiation - High

b. Drywell Pressure - High { .

Reactor Vessel Water Level - Low, Level g) <I
-

c.
d. Fuel Pool Vent Exhaust Radiation - High { g

3. REACTOR WATER CLEANUP SYSTEM 150LAT10N

/YA ha. A Flew - Nigh
b. Heat Exchanger Area Temperature - High NA

c. Heat Exchanger Area Ventilation AT-High M-
d. SLCS Initiation .

M '

Reactor Vessel Water Level - Lou Low, Level 2 1e.

4. REACTOR Pa** Ituu ATION PaatING SYSTEM ISOLATION
I

a. RCIC Staan Line Flou - Nigh <. Mk
ACIC Steam Supply Pressure - Law 7)
RCIC Turbine Exhaupt Diaphrags Pressure - Nigh' RA- . N k.b.

c.
d. RCIC Equipment Ross Temperature - Nigh M

f. RCIC Steam Line Tunnel & Temperature - Nigh.
MRCIC Staas Line Tunnel Temperature - Nighe. M:
Mg. Drywell Pressure - High

h. RCIC Equipment Ross & Temperature - Nigh M

5. RNR SYSTEM STEAN Ca*n9 KING tc0E ISOLATION |

RHR Equipment Area A Temperature - High M
b. RHR Area Cooler Temperature - Nigh NA |a.

RHR Heat Exchanger Steam S g ply Flow High M
c.

8-32'
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[ TAsti 3.3.2-3 (Continued),

j
!$0LATION SYSTD4 IMSMUMENTATTON RESPONM$

M! TIM U sggg),o -9X
.

NIP PUNCTION 3

s. RNR sysTDt SHtmxmN COOLING MODE !s0LATION

a. Hoector Vessel ideter Level - Law, Level 3 [ M
; 4. Haector Vessel
| (IIMR Cut-le Persissive) Pressure - Nigh N. A. I
! c. HHR Puus Suction Flow - Nigh EA. |
1 d. RNR Area Cast (r Temperature High L A. )
j e. HHR Equipment AN.* AT Nips LA. ,
1
; s. Manual IMITTAT10N AA. ,

j L Inbeard Valves
f L outboart Valves

3. Inteart Valves -

4. Outboard valves,

i 5. Inboart Valves
i 6. Outtoard Valves
! 7. Outboard Valve

| . - - . ...-.... .__

i w um isolatten systas instrearrtaties ressense time shall he measured
j recorded as a part of the ISOLATION SYSTBt RESP 0Mst TDE. Isolaties.
9 system instrimentation response time specified includes the delay for

diesel generater starting assumed in the accident analysis.
i.

| (b) Radiation detectors are smaapt free response time testing. Response time |
shall be measured from detector output er the input of the first electronic

!
,

component is the channel. !!
: :

! Isoletten systes instruentattee reopense time for NE!Vs only. No diesel i
*

j generster delays assmed.

! "'
Isolatten system f astementation response time for associated valvjes 8

| g NEIVs.
_

i y -y* IseTaties system festrumentatism response time specified for tho' Trip
|

3 Fuesties artenting each valve group sM11 he added to isolatise time t

; shoue le Tetle 3.5.3-1 and 3.6.5.F1 for valves in each valve group !

to attate ISOLATIBI SYSTRI ESPQNSE TIIE for ensk vala. l

gy ,Jpff Without. 48:1 second time delay.

| gm visheet 5 s second time deier. g

i E A. Not Applicable.'
g

<

!'
!

! LA SALLE - UIIIT 1 3/4 3-19 W No.18
l

!
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TABLE 3.3.3-3
,

4

i EMERGDCY CORf COOLING $Y$7tM lig5PON$t TIMES
'

{$g), itESPONSE TIME (Seconds)

! 1. Low Mtsssues coar spray sYsY a 5 Q
: 2. tow Perssuna enount imicTim none w

' <RHR SYST R (Pumps A, S. and.C) g
j

| 3. Auf0MATIC OgpertattaT10N SYsVW M-

4. HIGN PRE 5suRE c0RE $PGAY SYSTM f.7 h
I

! 5. Loss 0F POlGR NA-

!

8 .

" Injection valves shall be fully OPS within 20 rwends after receipt of the |
| roacter vessel pressure and ECCS Injection Line Pressure Interlock signal }

concurrently with power source availaht_lity and receipt of as ' accident:

| initiattee signal.

! .,

Le Rx Lvi 2 L H| Dw t,a,,. e|
i

! L o &c L vl 1 L Hi Ow A.a,,,,e.-
.

.

|

t .

|

|
!
,

'

.

LA sALLE - uttr 1 3/4 3-31 Asenement 10
,

i
H-34-
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TABLE 3.3.2-3
!

| -ISOLATION SYSTEM INSTRUMENTATION RESPCHSE TIE p
Response Tzw (see ndsw Mi m e run: Tron

| 1. MAINSTEANLINEISOLATg

Reactor vessel Water Level
'

a.
1) Law. Law - Level 2 MA
2) Law. Law. Law - Level 1 ,1. Om j

,

b. Main 5thas Line (b)Radiation - Nigh g f.1.0*/ [M;

c. Main Staan Line afa
Pressure - Law _ $ f f,1.08/ M/T -

! d. Main Staan Line
=Ng $ Q.S*/| '36 7 A .Fiew - Nigh

e. Condenser Vacuus - Low N. A.
'

f. Main stems Line Tunnel
Temperature - Nigh M.A.

'
g. Turbine Enclosure - Main Staas *

Line Tunnel Temperature - Nigh ~ N. A.
I

h. Manual Initiation L A. -

2. RNR SYST1N $NUTDOWN COOLING 410E ISOLATION

a. Reacter Vessel Water Level
Law - Love)'3 N8

b. Reactor Vessel (RIE Cut-Is
Permissive) Pressure - IHgh N.A.'

c. Manual Initiaties N. A.
N3. REACTOR tmTER CLEANUP SYSTBI ISOLATION #

[[ Mda. RCs a Flow - Nigh
b. IhCS Area Temperstere - Nigh L A. '

c. BCS Area Vestf1stien
A Temperstars * Migh - N. A.

d. $LCS laitiatian N.A.

p#N4a. Reacter Vessel tester Level - ,

t , L - t.vei a-

;

f. Manual Initiaties N. A. ' !,

'I *

LIMERICK - UNIT 1 3/4 3-23

H-36
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2

'

TABLE 3.3.2-3 (Continued)

|
| ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIE
; RESPONSE TIE (Seconds)#
: nip FUNCTION
t

HIGH PRES $URE COOLANT INJECTION SYSTEM Jj 4,

ISOLATIDMj
~

j
HPCI Steam Line 'a.; A Pressure - High;

J
b. WCI Steam Supply

.

Pressure Law .

j c. HPCI Turbine fahaust Diaparegs
1 Pressure - Nigh M.A.
;

,

i d. HPCI Equipment Ross !

! Temperature - Nigh L A. '

a. WCI Equipment Room i
A.Tamperature - Nigh it. A.

|
f. HPCI Pipe Routing Ares

Tamperature - Nigh L A.';

; g. Manual Initiatian L A.

5. REACTOR CORE ISOLATION COOLING SYSTBt ISOLATION

| a. Reactor Staes Line
1 A Pressure - Nigh MA.

b. RCIC Stasm Sepply Pressere - Law M
I c. RCIC Tuttine Exhaust Diaphregn
! Pressure - Mp LA..

t
.

.

: d. RCIC Equipment Room

| Temperature - Mgh LA.
1

i s. RCIC Equipment Room
j A Temperature - Nip E A.
!

i f. RCIC Pipe Routing Area -

Tasperature - Nigh L A.
,

4

| g. Manual Initiaties LA.

i

;

.

| -

! IELIMERICK - UNIT 1 V4 3-24
:
*
*

! E-37-
i.
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/ TABLE 3.3.2-3 (Continued)

. ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME
RESPONSE TIME (Seconds M

TRIP FUNCTION

6. PRIMARY CONTAINMENT ISOLATION
-

a. Reactor Vessel Water Level M
1) Low, Low - Level 2 M
2) Low, Low, Low - Level 1

b. DUwell Pressure - High [k M
c. North Stack Effluent

N.A.Radiation - High

|-

d. Deleted

e. Reactor Enclosure Ventilation Exhaust
Duct - Radiation - High N.A.

f. Outside Atmosphere To Reactor Enclosure
M. A.A Pressure - Low

|g. Deleted

h. Drywell Pressure - High/
Reactor Pressure - Low N.A.

N. A.1. Primary Containment Instrument Gas to
Drywell A Pretsure-Low

j. Manual Initiation N. A.

7. SECONDARY CONTA!!# TENT ISOLATION

a. Reactor Vessel Water Level N.A.Low, Low - Level. 2
N.A.

b. Drywell Pressure - High

c. Refueling Area ventilation Exhaust ' N* A*Duct Radiation - High
~

d. Reactor Enclosure ventilation Exhaust M.A.Duct Radiation - High

e. Outside Atmosphere to Reactor "*A*
Enclosure & Pressure - Low

I

20L 8 WI

W b83/4 3-25LIMERICK - UNIT 1

H-38

1
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.# TA8LE 3.3.3-3

EMERGEMCY CORE COOLING SYSTEM RESPONSE TIMES |
!
l

ECCS RESPONSE TIE fSeconds) -|

1. C0ts SPRAY SYSTEM i 27 h
.z. uu mS$un C00unT 1mECTIm ,e0E ;

0F aHR SYST M $ 40 hh I

3. AUTOMATIC DEP #ttisf7ATION SYSTEM N. A. .!
~

4. HIGH PRESSURE COOLANT IlWECTION SYSTBt 1 30 hh
s. wss n ,0 n .. i.

.

I

|

-

|

-|-

1

.

.

~ U"4LI8ERICK - UNIT 1 3/4 3-39 -

-H-39
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TABLE 3.3.1-2
i

A REACTOR PROTECTION SYSTEN RESPONSE TINES

y,

i e RESPONSE TIME'

(Seconds)! - FUNCTIONAL WIT __

t

4 '

w 1. Intermediate Range MenItors:
a. Neutron Flux - High NA'

NAb. Insperative ,

1

j
i

a
i 2. Aver Power Range Monitor :

|
a. ren Flux - High, Setdown NA

b. Flee Blased Simulated Thermal Power - Nfgh < 0.09**
c.- Neutron Flux - High- I 0.09i

|' d. .Insperative-
RA

3. Reacter Vessel Steam Dome Pressure - High < 0.35 8 f ,.
'

5 w 4. Reacter Vessel Water Level - Lou, Level 3 7 1.05 M i

h E 5. Ree.:ter Vessel Water Level - Nigh Level 8 7 1.05 3p. M
w 6. M6 a Steam Line Isolatten Valve - Closure 7 0.06 y

,

A 7. Main Steam Line Radiatten - High RA -

NA.8. Drywell Pressure - Nigh ~

NA9. Scram Olscharge Volume Water Leve1~- High
10. Turbine Step Valve - Closure -< 0.06 '
11. Turtfae cratrol Valve Fast Closure Valve Trip System ,

< . 0. 0Mtil Pressure - Lee-
12. Daacto.' b4de Suitch Shutdeum Positten NA

NA13. Manual Scram- -

,

'

*Ihmtre detectors are exempt from response time testing. Response time shall be measured
. ft w the' detector output er from the input of the first electronic' component in the channel.
** Met t winding simulated thermal power time constant, 6 i 0.6 seconds.
M easured from' start of turbine control valve fast closure.

7-[qAde .

I

;
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TA8LE 3.3.2-3

ISOLATION SYSTEM INSTRUMENTATION RESMSE TIE
'

TRIP FUNCTION RESPOEC (IE (SecondsM 4/

1. PRIMARY CONTAllmENT ISOLATION

a. Reactor Vessel Water Level - Low, Level 2
b. Drywell Pressure - High

'

NA
'

NA

gil Purge Exhaust Plenum g gc. nt
_

d. Reactor Vessel Water Level - Low, Level l' HA

e. Manual Initiation NA

2. MAIN STEAM LINE ISOLATION

Reactor Vessel Water Level - Lowhevel 1M M < 1.08/' a.
#.# 7 1.0*b. Main Steam Line Radiation - High

c. Main Steam Line Pressure - Low gg i 1.0* !

id. Main Steam Line Flow - High g g i 0.58 g
RA |e. Condenser Vacuum - Low

'

f. Main Steam Line Tunnel Temperature - High - NA |

g. Main Steam Line Tunnel A Temperature - High NA |

h. Turbine Building Main Steam Line !
.

Temperature - High NA |
1. Manual Initiation N4

3. SECONDARY CONTAllMENT ISOLATION

Reactor Vessel Water Level - Low,' Level 2 NA
'

a.
b. Drywell Pressure - High NA

c. Manual Initiation NA

4. REACTOR WATER CLEANUP SYSTEM ISOLATION

a. A Flow - High NA

b. A Flow Timer M ;

c. Equipment Area Temperature - High _ NA 1

d. Equipment Area A Temperature - Nigh NA !

e. Reactor Vessel Water Level - Low, Level 2 NA i

f. Main Steam Line Tunnel Ambient
Tamperature - High ; NA

g. Malu Stem Line Tunnel A Temperature - High NA

h. SLCS Initiation
'

NA'

1. Manual Initiation NA-

PERRY - UNIT 1 3/4 3-21-

H-41 I
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TA8LE 3.3.2-_3 (Continued)

ISOLATION SYSTEM INSTRIMENTATION RESPONSE TIE

| TRIP FtlNCTION RESPONSE TINE (Seconds)# M
!
j 5. REACTOR CORE ISOLATION COOLING SYSTEM ISCLATION

! a. RCIC Steam Line Flow - High M
' b. RCIC Steam Supply Pressure - Low .M

c. RCIC Turbine Exhaust Diaphraga Pressure - High Mj

; d. RCIC Equipment Room Ambient Temperature - High M
3 e. RCIC Equipment Roon A Temperature - High M
! f. Main Steam Line Tunnel Ambient
! Temperature - High NA

! g. Main Steam Line Tunnel A Temperature - High .M
! h. Main Steam Line Tunnel Temperature Timer . M )

i. RHR Equipment Room Ambient. Temperature - High -M;
: ,1 RHR Equipment Room A Temperature - High M
j. k. RCIC Steam Line Flow High Timer M
j 1. Drywell Pressure - High M |

m. Manual Initiation M;

i 6. RHR SYSTEM ISOLATION
<
.

i a. RNR Equipment Area Ambient Temperature - High M
{ b. RHR Equipment Area A Temperature - High .NA
! c. RHR/RCIC Steam Line Flow - Nigh M
| d. Reactor Vessel Water Level - Law, Level 3 NA
4 e. Reactor Vessel (RNR Cut-in Permissive)
! Pressure - High -M
; f. Drywell Pressure - High M
; g. Manuel Initiation .NA

| A_ _ _})W |
_ _,

; a) Isolation system instrumentation response time specified includes the diesel j

{ generator starting and sequence loading delays. !

| (b) Radiation detectors are exempt free response time testing, mesponse time-
!

shall be measured from detector output or the input of the first electronic
! component in the channel.

'

)| * Isolation system instrumentation response time for MSIVs only. No diesel; .

: generator delays assumed. 1
8Isolation system instrumentation response time for associated va -

-

ave =at MSIVs...

! # Isolation system instrumentation response time 'specified for the Trip
! Function actuating each valve group shall be added to isolation time shown

in Table 3.5.4-1 for valves in each valve group to obtain ISOLATION SYSTEM
i RESPONSE TIE for each valve.
:
,

!

i
i l
i PERRY - UNIT 1 3/4 3-22 ;

! H-42
:p v g P

-
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TABLE 3.3.3-3

V EMERGENCY CORE COOLING SYSTEM RESPONSE TIMES

*

Ecc5 RESPONSE TIME (Seconds)
.

A. DIVISION 1 TRIP SYSTEM

1. RHR-A (LPCI MODE) AND LPCS SYSTEM

a. Reactor Vessel Water Level - Low, 137 h k
Level 1

h h-
-

b. Drywell Pressure - High < 37
c. LPCS Pumn Discharge Flow - Low (typass) HA-
d. Reacto: Vessel Pressure. - Low (LPCS Injection . ~ NA

W!n Permissive)
e. Reactor Vessel Pressure - Low (LPCI Injecf. ion NA

Valve Permissive)
f. LPCI Pump A Start Time Delay Relay NA'
g. LPCI Pump A Discharge Flow - Low (Bypass)- NA
h. Manual Initiation MA -

2. AUTOMATIC DEPRES$URIZATION SYSTEM TRIP SYSTEM "A"

a. Reactor. Vessel Water Level - Low, Level 1- M
b. Manual Inhibit ~M.'

c. ADS Timer NA
d. Reactor Vessel Water Level - Law, M

'

Level 3 (Pemissive)
e. LPCS Pump Discharge Pressure - High M

(Pemissive)
f. LPCI Pump A Discharge Pressure .- High M-

(Permissive)
g. Manual Initiation NA

B. DIVISION 2 TRIP SYSTEM

1. RMR 8 AND C (LPCI MODO

a. Reactor Vessel Water Level - Law, 1 37 hk
Level 1

hh< 37I b. !!rywell Pressure - High
c. Reactor Vessel Pressure - Low (LPCI HA

'

InjectionValvePermissive)
d. LPCI Pump' B Start Time Delay Relay - M.
e. LPCI Pg Discharge Flow - Low (Bypass)- M
f. Manual Initiation M

|

!

|

PERRY - UNIT 1 3/4 3-35
H-43
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TABLE 3.3.3-3 (Continued)
'

i EMERGENCY CORE COOLING SYSTEM RESPONSE TIMES
,

TRIP FUNCTION RESPONSE TIIE (Seconds) |
,

i 2. AUTOMATIC DEPRESSURIZATION SYSTEM TRIP SYSTEM "t" i

l

i a. Reactor Vessel Water Level - Low, M
] Level 1
i b. Manual Inhibit M
i c. ADS Timer . M
! d. Reactor Vessel Water Level - Low, M
I Level 3 (Pemissive)
I e. LPCI Puup B and C Discharge- M
| Pressure - High (Permissive)
i f. Manual Initiation M
!
!- C. DIVISION 3 TRIP SYSTEM
i
i 1. HPCS SYSTEM'

,,

| a. Reacter Vessel Water Level - Low, i 27 - . k h
: Level 2
! b. Drywell Pressure - High < 27 _h h

c. Reacter Vessel Water Level - High, 34
! Level 8
"

d. Condensate Storage Tank Level - Law M
e. Suppression Pool Water Level - High M
f. HPCS Pump Discharge Pressure - High M

j g. IM:5 System Flow Rate - Law E-
i h. Manual Initiation E
i

I c. voss oP Powp
1 gAf
i 1. 4.15 kv.Energency Bus underveltage M
! (Loss of Voltage)

2. 4.15 kw Bas undervoltage M
(Oegraded We )

i <

'

|
'

'

: ,

. ,

1

: i

2 .i

: -

a

#
!. KM The Loss of Voltage and Degraded Voltage functions are common to Division 1
j Division 2, and Division 3. ,

!,

i PERRY - UNIT 1 3/4 3-36 l

! u-44
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! *A8LE 3.3.2-3

ISOLAVION SYSTEM 'NSTRUMENTATION RESPON5f TINE

| TR1P FUNCTION RESPONSE TIME (Secones W M

! 1. Pit! MARY CONTAINMENT ISOLATION

a.' Reactor" Vessel Water Leve D ' Low' Low Tevel 2 ~

'

i b. 'Drywell Pressure High . AContainment Purge Isolation Radiation - High(b)c.

; 2. MAIN STEAM LINE ISCLATIQN
_

a. Reactor Vessel Water Love! - Low Low Low
## < 1.0 "/I ~ Level 1 .

~ '

i b. Main Staan Line RadiattenY.HighD) Wig 31.0"
c. Main Steam Line Pressure Lod 1. 0 *
d. . Main Steam Line Flow Higtr

gg
<<0.5*

; e. Condenser Vacuus - Low g g NA
! f. Main Steam Line Tunnel Tersperature - High NA

: g. Main Steam Line Tunnel'A Temperature - High NA
i h. Main Stasa Line Area Tesperature - High (' urbine B1dg) NA
1

| 3. SECONDARY CONTAINNENT ISOLATION ,

a. Reactor Vessel Water Level - Low Low Level 2 g10WM!
'

N A/l/! D. Drywell Pressure - High
Fuel Building Ventilation Exhaust Radiation - High(b) .c.-

| d. Reactor Building Annelus
! Ventilation Exhaust Radiasien - High(b) M
i

| 4. REACTOR WATER CLEANUP 5Vaini !$0LATION

a.' & Flow h.High A/
i 'b. A Flow Timor NA

i c. Equipment Area Temperature - High M
8 d. Equipment Ares & Temperature - High M

e. .Reacter Vessel isster Level - Law Law Level 2 g M
f. Main Steam Line Tunnel Amstent

Temperature - High M
| g. Main Steam Line Tunnel a reaperature - High M
i h. SLCS Initiation M
1

] 5. REACTOR CO M 150LATIM COOLING SysT 5 ISOLATION
1 pWY
! a."'RCIC Steam Line Flow * Migh f/A
i b. 'RCIC Steam Line Flow-Migh Timer

c. RCIC Steam Supply Pressure - Law /2 gay'MA
d. RCIC Turbine Exhaust Diaphraga Pressure - High IA
e. ACIC Equipment Rees Ambient Temperature - High M

i f. ACIC Equipment Room & Temeerature - Nigh M
: g. Mein Steam Line Tunnel Ameient Temperature - Nigh M
i h. Main Steam Line Tunnel & Temperature - High M
|

J

I RIVER ggs - ut!T 1 S/4 3-34 H-46
_
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.
'

TABLE 3.3.2-3 (Continued)

ISOf.ATION SY$7EM INSTRUMENTATION RESPON$E TIME
4

TRIP FUNCTION RESPONSE TIM (SecondsWMi

! 1. Main Stone Line Tunnel Temperature Timer NA
1 j. RHR Equipeent Rees Ashlant Temperature - Nigh NA
i k. RHR Equipment Rees A Temperature - Nigh NA
| 1. RHR/RCIC Steam Line Flow - Nigh NA
j e. Drywell Pressure High NA
i n. Manual Initiation M

: 8. RMR SYSTEM IMLATION
i
'

4. RNA Equipment. Area Ambient Tegerature * Migh .NA
b. RNR Equipment Aree & Temperature - Nish NA

: c.. Reacter. Vessel Water Level - Law Level 3 -

! d. Reacter Vessel Water Level - Law Law Law.
i ~ ~ Level.1 g20gg
! e. Reacter vessel (RNA Cut-in Permissive)

.

! Pressure - Nigh NA

|
f. Dryuell Pressure - Nigh NA -

7. MANUAL INITIATION N4

a

! a) IseTaTien system instrumentation response time s
generater starting and secuence leading delays. peciffed includes the dii

! m =

| Diation detectors are essept free response ties testing. Response ties
t all be esasured free detector output er the input of the first electronic
j component la the channel.
i

| *!selation system instrumentation response time for'N$1Vs only. No diesel
; generater delays assumed.,

**!selation system instrumentation response time for associated valves excep
MSIVs.

| [ b
)( g fIsolation systes instrumentation response time specified for the Trip

j
Function estesting each vs1ve grew shall be edded % isolation time shown
in Tables 3.8.4=1 and 3.4.5.3-1 for volves in ewe valve geog to attain
!$0LAT10N SYSTEM RESP 0NSE TIM for each velve.

| yy ANTime delay of 49 47 seconds.

jmTime dei, of 3-u sessen.

:
i .

:
!
l

!
: .

. .

At u t su m - m it a ud -a.
B-47

i

,

-y- - . . - - . . , _ , ~ ~ . . _ _ , . , _ _ _ ..,,r.., _ _ . , .. - . . - . . . , , - . . .u_ ,,_, m. ,,w .........ww..-



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

$

i

!

|

f NEDo-32291
i

| TA8LE 3.3.3-3
!

! EMERGENCY CORi! C00 LING SYSTEM RESPONSE TIMES

I

J.CES RESPONSE TIME-(Secondsi !

! .1 LOW PRESSURE CORE $ PRAY.5YSTEM 3 37 f . h k
'

i '2. 1.0W PRES 5URE C00UU(T.lNJECTION MODE'
! ' 0F.RHR SYSTEM 14

j a. Pumps A and 8 1 37 hk
b. Pune C 5, 37 gg

'

3. AUTOMATIC DEPRE55URIZATION SYSTEM MA;

| 4. .HIGH PRESSURE CORE SPRAY $YSTEM '< 27 hI
! }

~

{ 5. Loss 0F POWER NA

?
!
1

i
|

1

i

! l
i !

| |

|

4

!
4

1

i

i
i i

i
4

|

i
i
i
i

i
1

1

2

|
4

i
:

1
1

i RIVER BBC = UNIT 1 1/4 3-40
i H-48
j
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h 'ARLE 3.3.2-3

| IscLATies SYSTEM INSMUMNTAUON Rf5PON$( ",yg

nrP ruwcT:en useousa nwa es.ma3. Af
1. PRDwty CONTADetENT ISOLATION

a. Roaster vessel Wasse Level gAj
! 1) Law, Level 3
| 2) Law Law Level 2 ## .0" -

3) Law Law Law. Level 1' .

! b. Orpsell Pressure - Mgh
-

Manual Initfationj c.
d. SETS fahauss Aadiation = Mgh(II hMNd

Main Staan Line Radiation - Migb(b) A g ggg! e.

2. $tCONDARY CONTADesENT !$0LATION

, a. Raaster Vessel Water Level-Law taw, Level 2
) 4. Drywell Pressure - M ga

Exhaust Dust Radiation - Mgh(b) Md$#N
Refuel Fleer Mp$g Ishaust Dust

'

s.
Railreed Assessd. MMMO |Resistian - Mm'

Refuel Fleer Wal' Immaust Dust Radiation -Migb(b) ggg ;
; e.
| f. Manual Initiaties !

'

3. MAIN STEMI LDE ISLATTGO ,

Anester Vessel idstar Level- Law g Law, Level 1 -

|j a. 40"M
)#mia Steen Line Radiaties - Mig! t. :

! s. Nata Staes Line Pressure * Law 0"# I

i 4. Maia Staes Line Flow =Wp pk74.P/f g i

; r - vesuus - Law |

f. Raester Building Maia $taan Line Tunnel |
: Temperature - Mp E i

g. Reester Building Mais Staan Line Tunnel .'
'

& Temperature - M$ len |
h. Manuel lattistian m
1. Turtise twilding Naia Staes Line Tunnel-

Temperature - Mp - 24

Ft-4. REACTOR isLTER CLEMRP SY5f B IB M ftm g
a. W & Flow - Mp MA
b. BEN Area Temperature - M p
s. M Aree West 11stian Temperature AT Mp M4

d. SLas !aitiaties 11 4

e. Assetor vessel testar Level - Las Law, Level 1 Md
f. SW Plau - We

|S. Hammal Isttiasten M4

/P yy )
y

S. REACTOR cone }SOULTION C00LDS SYSTW 130ULTIM M-a. RCIC Steam Line a Pressure - Mp
t. RCIC Steam sessly Pressure - Law A//
s. RCIC Tureine Eahoust Mephrop Pressure - Mp
4. RCIC Igetpoest Rees Temperature - Mp 10 4

-

suSQUSWein - LRI1T 1 3/4 3=21 Asene emt No.34

H-50
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'

TABLI 3.3.2-3 (Continuee)

ISOLATION SYSTEM INSTRUMENTATION of$70NSE TIW(

l TRIP FUNCTION RESPON$f T'ME ($ectnes'#

i e. RCIC teuipment Ames a Temerature Hip m
j f. RCIC Pipe Routing Area Tassersture Hip u
i g. ACIC Pipe tauting Area & Temperature - Hip. g
! tt. ACIC Energency Area Cooler Temerature - Hip u
! 1. Manual Ini31stien m ,1

j. Drywell Pressure - Hip pWM '~ dj
s. wIs Perssunt Coount InarCT:en sysis tsourIon d

a. HPCI Staes Flow - Nigh M8/|
! D. MPCI Stees Susely Pressure - Low ' </q

c. MPCI Tureine Ezhaust Diephregs Pressure - Hip
i e. HPCI Equipment Asee Teneerature - Nigh - M

e. WCI Equipment Rees & Tegerature - Nigh M i

f. HPCI faergency Area Caeler Temerature - Hip M- !;

j g. HPCI Pipe Routing Area Temerature - Hip M |
'

n. WCI Pipe Routing Area a Tegerature * Nip m
! 1. Manual Initiation )
-

| J. Drywell Pressure - High /[/ | |
) 7. IDS SYST90 $NUfDOWN C00 TINE /NEA0 SPRAY W IsouTTON

a. Reester Vessel Wster Level - Law, Level 3 M/ f g
|

'

i n. Reester Vessel (RPR Cutata permissive) |

Pressure - M en m
'

c. 53 Iquipment Ares & Tegerature - Mp 2
| d. Na Equipment Area Tegersture - Mgh 2 -|
! e. maFlow- Mgh NA !

I f. Menesl laitiation m. 1

Drywell Pressure - Nigh gM 1

|

k(a[3
!

5

Ine 1seisussi sista instrumentation time shell be esasures an De ,
'

! resorted as a part of tae !$0LATIM RESPSSETDE. Iselation -- ) I
'

i syntas tastrumentattee roepense ties spesified inclueen the delay for #
! eiesel generstar starting assumed to the assiesst analysis.

| (b) Radiation estastere aus semest' free roepense time tasting. Response time
!

shall to oneseres free detester output er the tapet of the first
i electrente sempenest in the ebennel. ,

! *1ssistien syste instroentation ties for IW1Ve saly. . Ne diesel-

i guereter esige assumed for

.
instroestaties response ties for esseeisted valves

j g g #1selation eyetas instrumastation reopenes time specified for the Trip
Fenstien actuating eesh valve groep sha11 he edeed ta ise1stien time . I4

! sneum is Table 3.5.3=1 and 3.8.5.31 for velves in eesh valve grous te
entain ISDLATION SYSTBI GESPONIE TDE for eesh velve. !;

| M -- -9 ffWith time delay of 48 seeseen.
j )(g g fffWith time delay of 3 secease.

-
'

{ ffffWith ties delay of 3 sacenes.
335413914f014 * LEl!T 1 3/4 3 21 Asenement No. 34

'

1
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;

TA8LE 3.3.3-3

EMERGENCY Cott COOLING $YSTEM RE590N$t TIMES

Tt!P FUNCTION tt$PONSE TIM ( ($econds)
1. CORE SPRAY SYSTEM

'I
<27- |y 1a. Reactor Vessel Water Level-Low Low Low,

W' kLevel 1 -

3. Drywell Pressure-High I27 ' LM
c. Reactor vessel'$taan Dome Pressure-Low I27 hg ,

d. Manual Initation R4 !4

2. LOW >RES$URE COOLANT INJECTION N00f 0F RNR SYSTEM

a. Reactor vessel Water Level-Low Low Law. ' L \ ,-

' Level 1 <40- P9 i

5. Drywell Pressure Mign 740 ~$ $
c. Reactor Vessel Steas Dome Pressure-Low '

1) system Initiation . <40 kh
2) Recirculation Otscharge Valve Closure 740 6i

d. Manual Initiation RA - e5 9

3. MIGN PRE $3URE COOLANT INJECTION SYSTEM j
'

a. Reacter Vessel Water Level - Law Law. Level .2 (30
t. Drywell Pressure .Nign 730
c. Caneensate $tsrege Tant Level-Law En
d. Reester Vessel Water Level-Migh. Level 8 M
e. Sempression Peel Water Level-Migh. E
f. Mensal ' Initiation M

4. AUTOMATIC OEPet$$URIZATION $YSTEM

a. Reacter Vessel Water Level-Law Law Law.
Level 1 m

t. Drywell Pressure-Migh M
c. A05 Tiaer M
d. Care Spray Pum Discharge Pressure =tHgh M
e. IBIR LPCI Mede Puep Discharge Pressure-Nigh M
f. Reacter Vessel Water tevel-Law. Leve1< 3 M
g. A05 Drywell Pressure typass Timor M
h. Messel Intitit M'
f. Namesl Initiatise M

5. LQ15.0F pgWER

a. 4.H W ESS Bus underveltage (Less of
Voltage <t15) E'.

t. 4.18 W ESS Sus underveltage (Degraded
Weltage <855) M

c. 4.18 W ES$ Sus Underveltage (Degraded
Veitage <seE) M

l
i |

I|

$U$QUEMNNA - UNIT 1 3/4 3-33 Asenement No.44 j

|
l
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Appendix I

Example License Change Request

i

i

This appendix provides the sample format and contents of-a request for

,
Technical Specification changes associated with-the elimination of response

1 time testing for selected instrument loops.- Included in this appendix.is a
sample cover letter with three enclosures. Enclosure 1 is a discussion of the>

basis for the proposed changes, and Enclosure 2 is an evaluation of the

| proposed changes per 10CFR50.92 which demonstrates there are no significant
j hazards consideraticus. Enclosure 3 contains Technical Specification changes-
j and page change instructions. Plant-specific information is indicated by

brackets ([] ) .
,

Plant-specificLinformation should be incorporated as required.. This includes .s

; mark-ups of revised Technical Specifications, typed Technical. Specification
pages incorporating the changes, and instructions for including the . changed
pages into Technical Specifications (see Enclosure 3) . Enclosures 1, 2, and 3'

should be submitted to the NRC on the utility's letterhead.-
,

4

;

a

,

1 -

I l
,

'
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I

i

,

<

:

!
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1
p SAMPLE COVER LETTER

!

1

1

'
'J. S. Nuclear Regulatory Connission

] Attn: Document Control Desk
Washington, DC 20555

} [ Plant Name)
j NRC Docket No. [ }
| Operating License [ ]
4
i

} SUBJECT: REQUEST TO REVISE TECHNICAL SPECIFICATIONS: RESPONSE TIME
TESTING

]

Reference: NEDO-32291, " System Analyses for the Elimination of Selected,

[ Response Time Testing' Requirements", January 1994.
' In accordance with the provisions of 10CFR50.90, [ Utility Name) hereby proposes-

changes to the [ Plant Name) Technica1' Specifications,. Appendix A to Operating
' License [ ).

) The proposed changes involve elimination fram Technical Specifications of
j selected response time testing requirements. Specifically, the response tfre

testing require:ments to be eliminated include.. sensors and specified loop
instrumentt W . or the' 1) Reactor Protection System, 2) Isolation System, and
3) Emergenn- (! rn Cooling System.

, .

* In support (R Po proposed changes to the Technical Specifications, enclosed
are:

Basis for Changt Request-

+ - 10CFR50.92 Evaluatic,n 4
Technical Specificat!on changes and Page Change Instructions-

4

The proposed Technical Specification changes are supported by an analysis=

< < ''ormed by the BWR Owners ' Group (see reference), . demonstrating that other4

. ,' % c odic tests required by Technical Specifications, such as channel calibra-
ticas, channel checks, channel functional tests, and logic system functional

i tests ensure that instrument response times are within acceptble limits. The
applicability of the reference analysis to [ Plant Name) has been verified.

Because this licensing change improves plant safety and reduces plant operation
and mainte nance costs, the proposed change qualifies as a cost Benef,1cial; .

Licensing Action (CBLA) and should be reviewed by the NRC on a-priority basis.
Based on a conservative reduction of 1500 man-hours per outage and' the~

'

potential reduction in outage length, cost savings are estimated tofrange fram
$50,000 to $100,000 per unit per year.

,

) I-2

. . . . .
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SAMPLE COVCR LETTER (continued)

The results of the 10CFR50.92 evaluation demonstrate that'there are'no
significant hazards considerations.

'[ [Name) states that he is (Vice President) of [ Utility Name].and is. authorized
to execute this oath on behalf of [ Utility Name),-and'that to the best of his
knowledge and belief, the facts set forth in this letter are true. .

1

Very truly yours,

- !
: (

[Nazre)
[ Title] '

!

Sworn to and subscribed before me this . [ ); day of [ Month, Year) .
.

,

(Signature of Notary Public] ). ;

!
' t

,

Enclosures '

|

ec: ( )
,

,

,

!

.

l

|

|

I'

1
-

.
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i
)
:

| ENCLOSURE 1
i g

| . [ PLANT NAME) ;
'

| NRC DOCKET ( )
j OPERATING LICENSE [ - ]' I

i
}

REQUEST TO REVISE TECHNICAL SPECIFICATIONS ; f|
RESPONSE TIME TESTING -},

} :I
'

j BASIS EUR CHANGE REQUEST

!

Background: :
o;.

) This proposed change. is to eliminate from Technical Specifications. selected~

.

; response time testing requirements.- Specifically, the response time testing: .;

i requAraments to be eliminated include sensors and specified loop instrumenta-- j
tion fer the 1) Reactor Protection. System,' 2) Isolation System,.and 3) 3;.

; Emergsucy Core Cooling System. An analysis has been performed demor.strating
j that other periodic tests required by' Technical Specifications, Tsura as-; channel ,

j calibrations, channel checks,: channel-functional-tests,fand logic Uystem'. |
~

! functional tests provide adequate assurance that instrument. response times.are _ j
~

'

; within acceptance limits. The BNROG evaluation confirms-that response time 2

| tests are of no safety significance and cause unnecessary personnel exposure,
I reduce availability of safety systems during shutdown and are a sia;nificant

burden to utility resource.'

! ~ 1

| Basis:
,

5 e

!- Regulate.y Guide 1.118 (Revision.2) states: i

" Response time testing of all ' safety related equijnent,1 per se,,.is not:
required if, in lieu of. response t;me testing, tae response time, of the ;

safety equipment is verified by fu.actional terhing, calibration checks.or-'

i other tests, or both. This it accaptable if, it can be*demonstated that
changes in response time beyond acceptabir limits are ' accompanied by

_

;

! changes in performance characteristics which are detectable during routine :
i tests." q
i

,

j An analysi. has been performed by the BWR. 0wners! Group (BWROG) which provides
i the basis for eliminating sel=cted response time testing requirements. (see

,
;

.

i Refere?ce 1). The analysis was performed for two representative'BWRs,1and.Its- >

! applicability to (plant name).has been verified.-
|

j The analysis includes the identification;of potential failure modes:of
components in the affected instrumentetion -loops which could potentially impact - ,

| the "strument loop response time. In additi~on, plant operating' experiences !!

were reviewed to identify response time failures and how they were , detected.o

| The failure inhs identified were then evaluated to detszmine 'if the effect 'on-
,

response'timt would be detected by other testing. requirements contained.in .i.

Technicrl Specifications.
i r

h.
l

*
t

L I-( >

,

,, ..n . . . . , . . - . , _ , - . . . ,n , ,, , - . . . , , e ,, . in - , , - -
?
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The results of the analysis demonstrate that other Technical specification
testing requirements (cnannel calibration, channel check, channel functional
test, and logic system functional test) ensure that instrument response times
are within acceptable limits.

These other tests are normally sufficient to identify failure modes or degrada-'

tions in instrument response time and assure operation of the analyzed
instrument loops within acceptance limits. Furthermore, there are no known
failure modes that can be detected by response time testing that cannot also be
detected by other Technical Specification tests.

Participating utilities will update test procedures (if required) to assure
,

that the instrument technicians recognize response time delays in instrumenta-
tion. A BWROG survey has concluded that instrument response time delays of 3
to 5 seconds can be reasonably detected by instrument technicians. A safety
evaluation has confirmed that delays of individual specific trip functions of a
few seconds have very low safety significance. This realistic bases evaluation
showed that a good deal of margin exists in the licensing analysis. Within a
trip function, redundancy exists in individual instrument channels (e.g., 1 out

of 2 twice) and diversitar exists in most safety trip functions (e.g., neutron

flux, water level, drywe.. pressure) . Also, for most of 'hese instruments the
response times are insignificant compared to the safety system actuation times.

.

The Reference 1 evaluations demonstrate that response time testing can be
eliminated for the following:

1) All Dmergency Core Cooling System instrument loops;
2) All Isolation System actuation instrument loops except for main steam

line isolation valves (MSIVs);

3) Sensors for selected Reactor Protection System actuation; and
4) Sensors for MSTV closure actuation.

Significant Hazards consideration:

The significant hazards consideration assessment is presented in Enclosure 2
and concludes that the proposed amendment does not involve a significant
hazards consideration.

References

1. NEDO-32291, " System Analyses for the Elinination of Se3 ected Response Time
Testing Requirements", January 1994.

2. EPRI Report, NP-7243, "Inv atigation of Response Time Testing
Requirements", May 1991.

|

>
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ENCLOSURE 2
,

[PINC NAME)
NRC DOCKET [. ]

OPERATING LICENSE [ ]

] R$ QUEST TO REVISE TECHNICAL SPECIFICATIONS:
: RESPONSE TINE TESTING

j *0CFR50.92 EVALUATION
.,

Basis for Significant Hazards Determinations

The proposed Technical: Specification changes descriksd in Enclosure 1 do not
,

i involve a significant hazards consideration for thb fo11 ewing reasons:
~

1. The changes do nc; involve a significant' increase in the probability or.

! consequences of an accident previously evaluated.
J

The purpose of the proposed Technical Specifica*:Lon change:is to eliminate
'

response time testing requirements for selected ir.strumentation in the
Reactor Protection System, Isolation-System, and Emergency Core Cooling
System. However, because of the continued application of other existing
Technical Specification requirements such as channel calibrations, channel
checks, channel functional tests, and logic system functional' tests, the
response time of these systems will be maintained within the acceptance
limits assumed in plant safety analyses and required for' successful |,

mitigation of an initiating event. 'The proposed Technical Specification
changes do not affect the capability of the associated, systems to perform
their intended function'within their. required' response time.'

The BWR Owners' Group has completed an evaluation'(Reference 4; which - ';

demonstrates that-response time testing is-redundant to the other
: Technical Specification requirements listed.in the preceding paragraph.
1 These other tests are sufficient to identify failure modes or degradations
^

in instrument response time and ensure operation of the associated systems
within acceptance limits. There are no known failure modes that can be

detected by response time testing that cannot also be detected by the-
other Technica] Specification tests.

2. The changes .$o not create the possibility of a new or different kind of;,

accident from any acciden* previously-evaluated. '

-

As discussed above, the proposed Technical Specification changes do not<

affcet the capability of the associated systems to perform.their intended
function within the acceptance limits assumed in plant safety. analyses and
required for successful mitigation of an initiating event.,

: 3. The changes do not involve significant reduction 'in the nargin of '
safety.

,
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The current Technical specification response-times are based on the,

i maximum allowable values assumed in the plant safety' analyses. These
; analyses conservatively establish the margin of safety. As described
,

above, the proposed Technical Specification. changes.do not affect the
capability of the associated systems to perform'their intended function
within the allowed response time used as the basis for the plant safety .,

:

| analyses. Plant and system response to'an initiating event will remain in
j compliance within the assumptions of the safety analyses, and therefore s

"

; the margin of safety is not affected.

Although not explicitly evaluated, the proposed Technical Specification
: changes will provide an improvement' to plant safety-and operation nyt;

.

i

a) Reducing the time safety systems'are unavailable

b) Reducing safety system actuations

'
c) . Reducir g shutdown risk '

d) Limiting radiat *.c-. exposure to plant persorn el

e) Eliminating the diversion of key personne1~ to condutt: unnece'ssary
testing

Reference:

1. NEDO-32291, " System Analyses-for the Elimination of Selected Response Time ,

Testing Requirements", January 1994.

i
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ENCLOSURE 3

[ PLANT NAME)
NRC DOCKET [ ]^

OPERATING LICENSE ! )

REQUEST TO REVISE TECHNICAL SPECIFICATIONS:
. RESPONSE TIME TESTING

TECHNICAL SPECIFICATION CHANGES
AND

PAGE CHANGE INSTRUCTIONS

Attached are mark-ups of the existing Tei:hnical Specif'ications, indicating the
proposed changes, and a typed version of the Technical Specifications
incorporating the proposed changes. Provided below are instructions for
incorporating these pages into'the Technical Specifications.

,

!

; Remove Page . Insert Page

!

| [3/4.3-6) [3/4 3-6) -
j [3/4 3-24] [3/4 3-24)
i . .

<
. ..

. ..
;

etc. etc.j
i

[ Attach Technical Specification mark-ups anc' retyped pages.) ^;

;
!
!
>

!
I

a

4
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APPENDIX J5

EVALUATION OF DELAY IN TRIP NUNCTIONS RELECTED
1 FOR RESPONSE TIME TEST ELIMINATIOtta
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APPENDIX J

EVALUATION OF DELAY IN
*

. TRIP FUNCTIONS SELECTED FOR
RESPONSE TIME TEST ELIMINATION

This Appendix provides an assessment of a delayed (sluggish)
instrumentation response on the ordas cf 3 to 5 seconds for the trip
functions selected for RTT elimination. This realistic bases evaluation
shows that a good deal of margin exists in the licensing analysis.
Within a trip function, redundancy exists in individual instrument
channels (e.g., 1 out of 2 twice) and diversity exists in most safety
trip functions (e.g., neutron flux, water level, drywell pressure). The
resulting analyses demonstrate that a 3 to 5 second instrumentation
delay in the trip function will not have any significant impact on plant
safety. This assessment provides added assurance that there is
sufficient time within existing safety margins for an I&C technician to
reasonably detect a failure or degradation in instrumentation response
time.

The 3 to 5 second delay was chosen baeed on a survey of I&C
technicians from participating BWR and selected PWR plants. A summary
of the results from this survey is provided in Figure J-1.

APP J/RESTIME J-l
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#1) SYSTEM: REACTOR PROTECTION SYSTEM
TRIP FUNCTION: REACTOR WATER LEVEL 3

.

PURPOSE OF TRIP:

A low level trip indicates that the water level in the reactor
vessel has dropped, and a continued decrease in level would cause steam
to bypass the seal skirts of the separators or dryers. Generally, this
is indicative of a problem with the level control system or reactor
feedwater system. Under these circumstances, reactor scram is initiated
at this low level by a Reactor Protection System (RPS) trip to
substantially reduce steam production. If the Residual Heat Removal
(RHR) system is operating in the shutdown cooling mode,.the isolation
valves on the RHR system suction piping are also closed to prevent
further loss of vessel water inventory via that path. This low level
trip also serves as a perudssive signal for initiation of the Automatic
Depressurization System (ADS) to avoid inadvertent activation of the low
pressure Emergency Core Cooling Systems (ECCS) on a spurious high
drywell pressure signal. This low level signal only provides
confirmation that the reactor vessel water level is low; ADS is not
actually activated until the Reactor Water Level 1 signal is received
and other logic also indicates the need for depressurization.

EFFECT OF TRIP DELAY:

A 3-5 second delay in the Level 3 scram would not have any
significant impact on plant safety. The design basis event for the
Level 3 scram is the Loss of Feedwater Event (LOFW). The Level 3 scram
may occur during other events but it would be a backup function after
other scram signals have occurred. For example, in the postu.'.ated LOCA,
the primary scram signal is the high.drywell pressure signal. The LOFW
is a non-limiting event for the determination of the core thermal
limits. Therefore, a slight delay in the scram actuation would not
affect plant thermal limits or fuel integrity. The core cooling
function for the LOFW will still be provided by High Pressure Coolant
Injection /High Pressure Cere Spray (HPCI/HPCS) and Reactor Core
Isolation Cooling (RCIC) systems which will initiate on Level 2 which is
much lower than Level 3. The small delay in scram would neither affect
the capability of these systems to initiate nor to provide core cooling
function.

|

|

|

,

1
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. 2) SYSTEM: REACTOR PRO. JTION SYSTEM
TRIP IUNCTION: REACTOR WATER LEVEL 8

!

; PURPOSE OF TRIP:
.

I A high level trip signal indicates that,the water level in the
3

2 reactor vessel has increased. Protective actions are initiated to
'

prevent further vessel overfill. The trip signal is selected low enough,

to protect the turbine against gross carryover of moisture and to-
provide' adequate core thermal margins during abnormal events. This-,

signal initiates the closure of main turbine'stop valves and trips the: :_

; reactor feedwater pumps. For-BWR/6 plants, a reactor scram is-initiated
by a RPS trip. For BWR/2 to 5 plants, the reactor scram is initiated by''

the turbine stop valves. fast closure on high water level. The purpose
of this RPS trip is to minimize 1the effect on core thermal margins from,

the resulting turbine trip caused by the high. water level _ signal.
j
.

EFFECT OF TRIP DELAY:
'

The design basis event for the Level 8 scram'is:the Feedwater-
controller Failure (FWCF). A 3 to 5 second_ delay in the Level,8 scram
would have no significant impact ima plant . safety. Plant. specific'

transient analysis can be. performed to: confirm that the core thermal- -.

limits would still be valid for the delayed trip on Level 8 scram. The
,

reactor water level is estimated to increase by'less_than 2 inches.
(40000 gpm {feedwater pump capacity) * 0.1 (10% flow increase):/60'

j min /sec* 5 sec/200 gal / inch (volume of reactor vessel) < 2.). ;This. .
increase in reactor water level would not result in-cold water intrusion
in the main steam lines (MSLs) as the Level 8 is still several feet
below the MSL elevation.

I

i

i

i
'

i

i

. .
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3) SYSTEM: REACTOR PROTECTION SYSTEM
TRIP FUNCTION: REACTOR HIGH STEAM DOME PRESSURE

PURPOSE OF TRIP:

The reactor vessel pressure must be maintained within the limits.
prescribed by the ASME Boiler & Pressure Vessel Code, Section III. If
pressure increases to a preset value, a trip signal to the Reactor-
Protection System (RPS) will . initiate reactor scram in~ order to shutdown
nuclear heat generation. Reactor scram is initiated by high pressure if ,

other signals have failed to scram.the reactor to' limit the effect of
increased pressure on reactor power and provide. assurance.that reactor
vessel integrity will be maintained within emergency limits.

This scram also serves to shutdown the plant for non-design basis'
events that may involve slightly higher. steam flow than the turbine-
and/or bypass valves can handle. If no other' trip occurs'first, the
high pressure scram will' shutdown the unit before initiation of relief
valve flow to the suppression pool. An example of this sequencejis a.
Turbine /Generacor (T/G) trip at.4 power level above the bypass capacity,- ,

but below the power interlock which activates the T/G trip' scram
(typically at 5% above the bypass capacity) . .If the bypass response is
normal, the' flux scram may be avoided,.but the pressure will gradually-
increase to the pressure scram setpoint.'

EFFECT OF TRIP DELAY:

The reactor high steam dome pressure is primarily a backup scram
signal. The primary scram signals for various pressurization eventstare
the position switches (or other appropriate logic at|some plants) for

~

the turbine stop valves or Main Steam Isolation.Valvesf(MSIVs)F the
pressure switches for the turbine ' control valves, or in some cases,cthe-
high neutron flux scram signal. Under the-current Anticipated. Transient
Without Scram (ATWS) . rules, plants can meet the ASPE Emergency. Limits.
without taking credit for. the high pressure scram. 'For the non-design
basis events, the reactor pressure response is also much slower.due to
the lower power level. Consequently, the delay would not affect'the-
integrity of the reactor vessel. The slight delay in the pressure scram
also does not affect the. core thermal limits for the non-design basis
events.

The only exception for the use of the high pressure scram signal-
is for plants with the APRM-RBM ' Isch:.ic al . Specifications .. (ARTS)
implementation. The Minimum Critical lower . Ratio : (MCPR) (P) and power-
dependent Maximum Average Planar Linear Heat Generation Rate
(MAPLHGR)(P) were determined by taking credit for,the high pressure

i scram for events which occur at reactor power below the bypass of the
.

turbine trip or generator trip scrams (typically between 30% to'45% of
rated power). Plant specific evaluations can be performed for these-
plants to determine the' impact on these power-dependent limits.
However, given the large operating margin normally available at these
low power ranges, a 3-5 second delay in this scram signal would not
affect fuel integrity. i

!

!

| ;
I
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SYSTEM: ISOLATION ACTUATION (MSIV CLOSURE)
TRIP FUNCTION: REACTOR WATER LEVEL 1 OR 2.

*
.

PURPOSE OF TRIP: - *

Abnormally low reactor water level'is used to generate initiation
signals for several' functions, one of which is closure'of-the MSIVs.
The signal is at either Level 1 or 2,. depending on the plant
configuration. Fuel cladding integrity must be assured by.the
initiation of the ECCS. systems. To' limit the possibility of off-site
release, the MSIVs will be closed at the low water level signals.

EFFECT OF TRIP DELAY: . i

Closure of'the MSIVs at low' reactor water level would occur during
events which involves loss of reactor inventory, such as - LOFW or LOCA
events. However, immediate valve. closure is not required.for core or-
plant safety. The reactor would have been scrammed at eitherLLevel 2 or.
1. The MSIV closure does not affect core cooling. The only purpose of
the MSIV closure at low - reactor water '1evel during this type; of event ~ is _

.

to limit the potential increase in the off-site dose.1 However, at these !

reactor water levels, there is no fuel damage and the radioactivityLis
limited to the inventory in theLsteam lines. . No. fuel damage would occur ;

even if there'is a slight delay (3 to'5 seconds) in the MSIV closure
under these conditions. 'Therefore, the 3 to 5 second. delay in the MSIV
closure on low reactor water level does not-affect plant safety.

-

.

i

i
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t 5) SYSTEM: ISOLATION ACTUATION (MSIV CLOSURE)
TRIP FUNCTION: MSL RADIATION HIGH-*

i
PURPOSE OF TRIP

(
|

! MSIV Closure on MSL radiation high signal.is:provided to prevent-
! the large release of radioactivity to the environment. The protection ..

!
*

} is provided primarily for events which mayfresult in fuel failures,.such
as the control rod drop-accident (CRDA) or: loss of coolant accidents.

,

:
1
'

EFFECT OF TRIP DELAY:
.

|
MSIV closure on high radiation level is required'when. fuel failure

has occurred. For CRDA, fuel f ailure;is limited flue to the restriction
~

i placed on the rod worth. The increase in'radioace.ivity will not occur

in the first several minutes-of the event and.will be-contained inside_;

the steam lines. For:LOCA events, the MSIVs would have been closed on
other signals prior to the high radiation signal. Therefore, a 3 to 5

~

.

;

second delay in the MSIV closure on MSL high radiation signal does not
,

; affect plant safety.

I
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6) SYSTEM: ISOLATION ACTUATION (MSIV CLOSURE)
TRIP FUNCTION: MAIN STEAM LINE LOW PRESSURE

PURPOSE OF TRIP:

MSIV closure on low steam line pressure is provided to protect the
reactor system during normal power generation (RUN Mode) -against
transients that could cause uncontrolled depressurization. Protection
is provided primarily for a pressure regulator malfunction which results
in turbine control and/or bypass valves . opening. - The MSL low pressure .
trip setpoint is specified to-limit the duration and severity of the z

depressurization so that. vessel thermal stresaes-(resulting from_ vessel
cooldown rate) remain below the appropriate safety limit and inventory:
loss is limited to prevent uncovering the core. The setpoint is. chosen-
to be low enough that unnecessary isolations'are avoided.

EFFECT .0F TRIP DELAY:

The MSL low pressure trip signal is used primarily to protect the
reactor system in- case 'of a pressure regulator nalfunction event. This

~

event is not a limiting event for the corc thermal limits. The primary
concern is the reactor inventory loss and the thermal cyclic effect an-
the reactor vessel. _During this event, the rapid depressurization
causes an increase in water level which results in.the-high. water l'evel'
trip. This in turn initiates a turbine trip and reactor scram. 'After;
reactor sesam, reactor water level can be maintained by HPCI/HPCS or.
Reactor Coze Isolation Cooling (RCIC) systems which are initiated at
Level 2. Tna trip setpoint for many BWRs is approximately 850 psig.-
Analysis demonstrates that the setpoint can be lowered to-750 psig-
without affecting vessel integrity. The reactor vessel-is designed to
accommodate more rapid depressurization than this event'. ;Therefore,;a 3

~

to 5 second delay would'not affect vessel integrity or plant safety.

APP J/RESTIME J-7-
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7) SYST1W: ISOLATION ACTUATION (MSIV CLOSURE)
TRIP IUNCTION: MAIN STEAM LINE FLOW HIGH |

PURPOSE OF TRIP:
|

MSIV closure on high steam line flow is provided to protect the
reactor system against transients or accidents that could cause
unexpected increase in steam flow. Protection is provided primarily for
a break in the steam line outside the primary containment. Flow
restrictors are provided to limit the maximum steam flow to 140% of
rated steam flow. The MSL high flow trip setpoint is specified to limit
the duration and severity of the high steam flow condition so that any
off-site release will remain below the appropriate limit and inventory
loss is limited to prevent uncovering the core. The setpoint is chosen
to be high enough that unnecessary isolations are avoided.

EFFECT OF TRIP DELAY:

The MSL high flow is designed primarily to protect against a MSL
break outside containment. The high steam flow from the postulated
double ended break would result in releasing a large amount of steam and
water outside the primary containment. However, fuel failure would not
result from this event as the break would be isolated long before the
reactor water level has any significant drop. The analysis of this
event for older plants assumes a 10 second valve closure time, although
the Technicial Specification requirements for the MSIVs are 3 to 5
seconds. Even with the conservative valve closure time, the off-site
release for this event is only a small fraction of the allowable
10CFR100 limits. A 3 to 5 seconds delay in the MSIV closure on high
steam flow would still meet the requirements of 10CFR100. Therefore,
the 3 to 5 second trip delay for this function does not affect plant
safety.

APP J/RESTIME J-8
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8) SYSTEM: ISOLATION ACTUATION

h TRIP FUNCTION: * RCIC System

(' WR3/4) |J * BHPCI System

j HPCS System '(BWR 5/6)* ,

I * RWCU System

{ RER Shutdown _ Cooling / Head spray*

| Primary Containment*

Secondary Containment*

:

PURPOSE OF TRIP:
i
j Depending cn1 this' system, this instrumentation is.either for high
j flow or high area temperature. The instrumentation is provided on
; various systems to protect the reactor system against accidents that
; could cause unexpected loss of reactor coolant caused primarily -r r

,

: break or a leak in the process lines ' outside the primary contains, s)! For the primary and secondary containment, the protection is-to p.r/ ant
|j reles.se of radioactivity materials to the surrounding environment.

|
,

EFFEC'1 OF TRIP DELAY l
a

The Isolation Actuation Instrumentation is provided to-limit.the-
'

release of reactor inventory following a break in the system; process
j lines. Each system listed above is connectod;to the_ nuclear boiler and I

penetrates the primary containment. 'These 11nesfare equipped with an ac- .j
~

,
and de powered isolation valve. . The desigt basis evaluation for the

'

e

reactor inventory release 'for; these lines are based on the assumption
i thal the de valve has failed .and that the plant has lost off-site power. ,

In this case, the ac powered isolation valve cannot close_until the on- '

i site emergency diesel generator-provides.the' power for the valve. The
4 delay for the emergency ~ diesel generator is typically.between 10 to 13 1

seconds which is longer than the 3 to 5 second delay _for the
~

,

| instrumentation. The emergency. diesel generator is initiated upon loss
1 of off-site power and is independent of the isolation actuation-

,

j
'

instrumentation. Therefore, this 3 to 5 second' delay on' isolation ~ l

j actuation does not have any effect on the plant safety. .

4
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(
9) SYSTEM: ERGENCY CORE COOLING SYSTEM ACTUATION

HPCI/HPCS ';TRIP FGNCTION: e

* LPCS
e LPCI

PURPOSE OF TRIP:

The ECC system is provided to assure adequate core cooling
following loss of normal reactor cooling capability. The.HPCI/HPCS
provides core cooling at'high reactor pressure conditions. :In case of a-
LOCA or when the reactor pressure is sufficiently low, the. low pressure *

ECC systems (LPCI or LPCS) initiate to provide core cooling. In the
event of a small leak in the primary coolant system where HPCS cannot
provide adequate core cooling, the ADS would initiate to'depressurize
the reactor vessel to allow the low pressure ECC system to provide the
necessary core cooling. The typical response time for the ECCS is as.
shown below:

o HPCI/HPCS (27 to 35 seconds)
o LPCS (27 to'40 seconds)
o LPCI (37 to 64 seconds)

EFFECT OF TRIP DELAY:

The ECC systems are required to mitigate LOCAs. The application
of the GE SAFER /GETSR code for BWRs has demonstrated that there are.
significant safety margin for LOCA events. TheLrealistic peak' cladding
temperature for the design basis LOCA is 1000*F which is significantly
below the 2200*F Peak Cladding Temperture (PCT): limit. The delay in the
HPCI/HPCS response time does not have any significant impact on the
design basis LOCA because the systam.is not used as the' primary cooling
source due to the rapid reactor depressurization. For isolation and ,

small breaks, a 3 to'5 second delay in system response has minimal:
impact since the release of the reactor inventory.from the break is ..
significantly reduced. For the design basis LOCA, . analysis . (Ref.1) has ,

demonstrated that a 11 second increase in the. response time for the core
spray system would increase the PCT by approximately 84*F. 'A 15 second
increase in the LPCI response time would increase the' PCT by 131*F. The
combined effect of a 10 second delay for LPCS and 9.second for LPCI is
an increase in the PCT by 137'F, still considerably below the PCT.

limits. Therefore, a 3 to 5 second delay in the ECCS' system response

1 time does not affect plant safety,

i
Ref. 1: " Basis for Relaxing ECCS Performance Requirements for BWR/4s",,

EPRI, NSAC-131, September 1988.
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APPEMDIX X

RIT CCMP053fT FAILURE 3000E AlmLYSES

This Appendix summarizes the results of the failure modes analyses'for
the generic components that could potentially affect the1 instrumentation loop
response time. These analyses are based on. detailed engineering evaluations..
including vendor contacts, operating. experience,' and design experience to:
investigate the potential failure modes of.the specific loop. instrumentation.

K.1 TRIP tREIT

K.1.1 Rosannount Trip Unit |
|

The 510DU/710DU trip / calibration system is a seismically-qualified,'
multichannel signal conditioning unit'with a built-in calibration capability.:

It is designed to provide accurate, easily-calibrated trip; output: signals.for-
process variables (pressure, temperature,' level etc.) which are ' received" frost
4 to 20 mA transmitters. The trip. output signals. drive external relays or
loads of up to one amp. The master trip unit producesia- trip output signa 1L
when transmitter input current passes through a preset: trip point. A gross'

failure signal is generated when the transmitter current is outside. preset.
high or low limits. One analog output |is used to drive. up to seven slave , trip-.
units, thereby establishing as many as eight trip points for a' single:
transmitter input.

Master trip units have.a trip point adjustment potentiometer;on the:
front panel, as well as an analog. meter displaying transmitter input. current,
two light-emitting diodes (LEDs)-indicating trip'and gross' failure, outputs, a
gross failure reset button and a test jack'to monitor the transmitter. input. .

Each slave trip unit is driven by a master trip unit.with analog output,

and adds one additional trip point and'grossi failure. circuit to the
transmitter loop. The slave trip unit receives a buffered-1-5 Vdc signal: '

proportional to transmitter current and,.like the master trip unit, producesfa
trip output signal when the transmitter current passes through a preset trip

~

point, and a gross failure signal when transmitter current is outside preset
high or low limits.

Rosemount Models;510DU/710DU are very. fast devices;with respect to
response time.-The nominal response time for this master trip unit is of'the-
order of 2 milliseconds.'The master trip unit is designed such that'it.either

|K-l'
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trips or does not trip. When the circuitry associated with the master trip
unit fails, it does not provide the normal _ observable trip function -
indication. Furthermore, there were no failure modes identified that lead to a
degraded condition that significantly'affects the response' time of the trip' ,

function.
,

'

The only component within the master trip unit that can potentially lead
to response time degradation is a capacitor _ that 4' used for noise
suppression. Two failure modes are associated 1.ith s his capacitor:
(1) shorted out or leakage and '(2),open. 'If. the w; 4citor ' shorts ' out to the
maximum value of 100%, the master trip' unit' response' time will become' faster
by approximately 100 microseconds,-and this will result |in erratic operation.
However, from a practical standpoint, the inpact on the master trip unit ,*

response time is negligible. Similarly, if the" capacitor is open, the master-
trip unit response time will increase by a negligible amount while~ causing-
erratic operation. The typical failure frequency of these failures is very-

_-

small (approximate 1y'1.0 x E-7 per hour).;
4

Therefore, no failure modes were identified within the master' trip unit
._

that could potentially increase its response time above the: millisecond range.:
y

K.1.2 W,nsaster Trip Unit (184C5988 Series). .

The GE master trip unit, which is similar to Rosemount, provides.the~
signal processing necessary to monitor analog inputs and provide contact
closure /open as trip outputs. Trip points,' hysteresis, and' gross failure.
limits are adjustable. There are no failure modes within the master trip unit
circuitry which would delay the normal response time without also_affecting ]

calibration or causing misoperation. If calibration checks are normal,,the ;
!trip unit response time will be within specifications.
J

dK.1.3 Tadioator and Trip Unit (12952802 Series)L
,

The indicator and trip unit is an' electronic amplifier and trip. circuit'
module consisting of discrete transistors, resistorst capacitors, diodes, etc.
The dominant failure mode affecting response time is the degradation .of
resistors and electrolytic capacitors in the input ~and feedback circuits.
However, the time constants are in the ' range of 10 to 27 milliseconds. These-
are insignificant compared to overall system response time requirements._-

.

.

The predominate failure mode.which could affect response time.is an j

i

.

!
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increase of resistance in the feedback circuit. If the resistance increases,

| the circuit response may become significantly slower before it fails to

operate. An engineering evaluation of the feedback circuits shows that the

indicator and trip unit could potentially sustain operation with a response

time increase of an estimated 200 to 300 milliseconds. Failure modes

(resistance increase) which can extend the time further, can be detectable by

loss of DC performance and misoperation during other surveillance tests.

| The predominate failure mode of the capacitor is a reduction of |
| capacitance and lower resistance. This failure mode will make the indicator

trip unit respond faster to input signals. Considering that the worst case |

failure mode results in a 200 to 300 milliseconds degradation in response

time, the component response time will still remain in the. millisecond range,

and, therefore, response time testing is not required.

K.2 Relays

Relay failure modes normally result in a failure of the relay to operate

or a gross degradation in relay performance. Either of these conditions is

readily detectable through functional testing, inspection, or observations of

abnormalities during routine operation. In addition, due to the relative

frequency of performance of functional versus response time tests, it is

likely that such failures would be detected via functional tests much sooner

than response time tests. The failure experience review evaluation (Appendix

D) confirms these conclusions and shows that the majority of failures are due

to aging and wearout (Reference 8.0 in main report). Furthermore, many of

these failure modes have been eliminated through cissign enhancements and

substitution of superior materials. See Appendix D for a more detailed

discussion of typical failure modes encountered by relays.

K.3 Time Delay Relays

An engineering evaluation and the failure experience review (Appendix D)

has confirmed that time delay relays affect response time and are subject to

setpoint drift. These failure modes include pickup or dropout delays well in

excess of the time delay setting. In addition, failure modes involving

operator misadjustment and misoperation (e.g., early or inadvertent

actuations) frequently occur. For these reasons, time delay relays require

calibration for response verification and to assure setpoint accuracy.

K-3
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K.4 Flow Devices (Bailey /CE|Mkc Modules)

The following modules were analyzed for delay failure modes by review of
[ their schematic diagrams. These units operate' essentially' instantaneously,

and " instant" operation can be easily confirmed during normal calibration
surveillances.

K. 4.1 752 st mar
i

The iaput and feedback resistors and capacitors on the output amplifier
7

]
are the on'.y identified response time dependent components. If these resistors
and capacitors change value, the delay time will be affected, but so will the'

calibration. If the unit calibrates properly, it can be concluded that the

resistrrs are functioning properly. Failure of feedback capacitors will change
calibrc. tion and speed up the circuitry, not slow it down. Therefore, it can be,

concluded that response time degradation can readily be. detected by other

surveillance tests.,

I

4 K.4.2 750 square Root Extractor

i
Changes in the resistors in the output amplifier T network and feedback

;

j resistors may cause response delays, but they would also cause calibration
i accuracy changes. If the unit calibrates properly, the response. time will

remain within requirements. Therefore, any respe .se time degradation beyond
acceptable limits can be detected by the other technical specification

i surveillance tests.

a

i K.5 Radiation Devices

! K.5.1 Trip Auxiliary Unit (2382697 series)
|

| The trip auxiliary unit consists of relays which either will operate or

fail to operate. There is no identified failure mode which would alter the

relay nominal pickup or dropout delays. If a relay fails to operate, it will,

be detected by logic system functional tests as a functional failure.'

K.S.2 GE NUMAC Log Rad Monitor (304A3700 series)
,

The NUMAC Log Rad Monitor is a microprocessor-based instrument runningi

with an internal clock using a piezo-electric crystal. Crystal failure would

<

K-4
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result in an increase in frequency. This causes either a faster response or

total shutdown with trip initiation.

|
The failure modes listed in the MIL Spec for the crystals used in NUMAC j

seal indicate that a frequency shift of 0.01% may occur, when the package )
bermetic ceal is broken, which is rare. The frequency shift of 0.01%

translates into one microsecond response time difference. The mean time '

1

between failure (MTBF) is on the order of 200 years. Thus, it is concluded

that the potential for instrument sloudown due to crystal failure is in the

micro econd range and does not significantly affect response time.

K.5.3 Log Radiation Monitor (238X660 Series)

The 238X660 series Logarithmic Radiation Monitor is a complex analog

circuit design utilizing discrete components including electrometer tiibes. It

is used to monitor main steam line radiation over a six-decade range to

provide a scram trip, if ra-!tation excesos a trip point. This analog

instrument has a number of potentisi component failure modes. Some will affect

response time and othere will disable the instrument. For example, the

feedback capacitos in the logarithnde diode circuit can change value and

adversely uffect respense tiue. The malfunction can be discovered during

routine surveillance such as calibration procedures. Analysis of potential

failure moces which could ch4nge response time is difficult to justify without

extensive testing. Thereicre, the elindnation of response time testing for the

Log Rad Monitor cannot be justified.

K6 Transmitters / Switches

Transmitters and switches can be eliminated from response time testing

based on analyses performed by EPRI (Reference 1) and additional BWROG

analyses for sensors not included in the EPRI analysis. The RPS water level,

reactor pressure sensors, and sensors that support selected ECCS and isolation

actuation functions are included in these supplemental analyses. The specific

sensors are listed in Table 7-1 in main report.

i

The following is a discussion of the EPRI results and additional BWROG'

analyses of sensors not included in the EE T. study.

K-5
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K.6.1 Tranmi tters/ Switches Inc.inded in EPRI Analyses

The EPRI analysis scope included the majority of pressure sensor
instrumentation currently installed or expected to be installed in U.S.
plants. The pressure sensors which are applicable to the EWR plants
participating in this BWROG study are the Enrton, Rosemount, and SOR
transmitters / switches. Sensor failure modes associated with all Barton
transmitters, models 763 and 764, switches model 288/289, and SOR switches
were not found to affect sensor response time without significantly affecting
calibration. The BWROG reviewed and provided comments on the draft EPRI
analysis report prior to issuance. All comments were addressed in the final
report.

Only two failure modes and two manufacturing / handling defects were
identified in Reference 1 as affecting response time without concurrently
affecting sensor output. These failure modes and defects apply only to
sensors utilizing a fill fluid to transfer the process pressure to the sensing
element. Rosemount supplies the only sensors of this type identified for
plants participating in this BWROG study. The two failure modes are the slow
loss of fill fluid during pressurized operations and variable damping
potentiometer misadjustment during maintenance. The two manufacturing and
handling defect s are low sensor fill fluid from the manufacturing process and
crimped capillaries from the manufacturing process, improper handling by the
manufacturer, or damage during field installation / maintenance.

A discussion of these failure modes and effects are f.ncluded in
Aopendix F. The effect of these failure modes and effects on RTT elimination
can be smnmarized as follows:

(1) slow loss of fill fluid - A slow loss of fill fluid causes a gradual
degradation of the measurement process by reducing the ability of the
working fluid to rapidly transmit pressure changes to the sensing
diaphragm. Current response time tests are ineffective in detecting the
initial stages of slow fluid loss. For sensors that are susceptible to
the slow loss of fill-oil, Drift Analysis is the preferred method to
detect the change in instrument performance. Other diagnostic techniques
such as sluggish response and process noise analysis may be used to
supplement Drift Analysis. When enough fluid (Reference 10-13) is lost
to cause a significant response time degradation, the sluggish response
of the leaking sensor will be detected during transmitter calibration.

K-6
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(2) Variable <4aving potentiometer misadjustment - Damping devices have been
utilized in fast acting trip circuits to minimize the potential for

inadvertent actuations. The use of a variable damping potentiometer in

the transmitter design provides a means of applying the same type of

transmitter to several circuits that require additional electronic

filtering capability. Variable danping potentiometer misadjustment can

affect the response time in circuits having capacitors and resistors that

control electronic response time. Measures must be taken to ensure that
the potentiometer is at the required setting at time of installation and
after najor naintenance.

Therefore, no additional response time tests are required. A more

detailed discussion on damping filters is also found in Appendix F.

(3) Manufacturing and handling defects - Low sensor fill fluid during

manufacturing and crimped fill capillaries due to manufacturing or

mishandling during installation / maintenance were identified in

Reference 1 as affecting transmitter response time. Response time is the
only sensor characteristic affected by these manufacturing and handling
defects. Since November 1989, vendor testing has been implemented to

ensure acceptable fill and capillaries. In addition, when low fill fluid

or crimped capillaries affect response time, the degradation can be
identified by pre-installation calibration.

K.6.2 Tran=mi tters/ Switches Not Included in EPRI Analysis

The following two switch models are not part of the EPRI report

(Reference 1 of main report) but were supplemented by BWROG.

K.6.2.1 Barksdale Pressure Switches

The only potential failure mode for model TC9622-3 (piston .with 0-ring)
occurs if the switch is misapplied in process or range. The 0-ring seal can
swell due to pressure above its rating, and this swelling causes the plunger
pin to react sluggishly. This will increase the instrument response tbme.
Since safety-related switches are carefully specified and verified, this

failure mode is considered extremely unlikely. The only electrical failure

mode occurs in the microswitch. This will not produce a delay, but will cause

failure to operate, which can be readily detected during surveillance testing.

K-7
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The Barksdale B1T and B2T series are Bourdon tube instruments and do not
have components that can cause response time related failures. Therefore,s

response time testing is not required.

K.6.2.2 Barton 760 Transmitters

Barton 760 is a differential pressure transmitter which contains a
mechanical bellows and electronic circuit similar to Model 764. As concluded
in Reference 1 of main report, response time testing is not required for the
Barton 764 Model. This conclusion also applies to Model 760.

K.7 Loop Devices

K.7.1 Rosemount/GE Trip Unit Noise Suppression Filter capacitor

The WBR 2000-50 capacitor, used as a process noise filter in an analog
; transmitter loop, is manufactured by Cornell Dubilier-Sangamo Components. It

is a 2000 ufd aluminum electrolytic capacitor with a 50V rating. Failure
modes of the capacitor are (1) open, (2) short, (3) increased leakage, and (4)
change in capacitance. When installed in parallel with the trip unit input,
short circuit and increased leakage current failures can affect analog loop
accuracy. Loop calibration procedures (end to end) performed on a periodic
basis can demonstrate loop operability within the required performance
requirements as long as the capacitor is in the circuit during the procedure.
Open circuit failures are in the conservative direction and are not a concern
with respect to response time. Capacitance change failures can include
(a) decreased capacitance, which is in the conservative direction with respect
to response time, and (b) an increase of capacitance. The vendor states that
capacitance may increase by 10% with time. These parts are already specified
with a -10%/+75% tolerance. The time delay added by the capacitor should have
sufficient margin to the maximum allowable to account for this possible
increase. With surveillance tests demonstrating loop operability, there are
no failures with the capacitor which will adversely affect system response
time.

K.7.2 745 Alarm Unit

These alarm units are used only in trip functions such as reactor water
cleanup isolation. A review of the schematic diagram revealed that only the
input 4.99K resistor and 10 microfarad capacitor contribute to a delay time on
the order of 50 milliseconds. If the input resistor failed to a higher

K-8
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resistance, the delay would increase linearly until the unit failed to

operate. The limits are unknown without testing. A ten-fold increase in

resistance would increase the delay to approximately 0.5 seconds. Noting the

apparent and almost instantaneous operation of a normal unit during

calibration checks may be an alternate means to ascertaining that no failure

mode affecting response time has occurred. Therefore, it can be concluded that

insignificant response time degradation in the millisecond range is possible

and any greater degradation can readily be detected by other surveillance

tests.

K.").3 560 Alazsn Unit

A review of the schematic showed no potential response time related

failure modes except for the power supply filter capacitors. If the filter

capacitors fail, the circuit would experience excess AC ripple and may operate

erratically. Measurement of the DC voltage verifies normal operation.

Failure of other capacitors would lead to misoperation, not response time

delays. Therefore, it can be concluded that response time is not affected.

K.7.4 Power Supply

The 24V power supplies furnish operating voltages to the indicator and

trip unit and the sensor converter. It is possible for the power supply to

incur failures which would change the output voltage. There is no direct

correlation between power supply voltage and response time of the indicator

and trip unit and the sensor converter. Failures that result in changes of the

output voltage would affect the overall operability and calibration accuracy

but will not affect response time.

K.7.5 optical Isolators

.

Fie)d Contact Input 204B618SAAG2

High Level output 204B6186AAG4

These isolator pairs operate with a propagation delay not to exceed 20

milliseconds. By review of the circuit and components, it is concluded that |
there are no response time related failure modes which would extend this time

without causing a failure to operate. Therefore, response time testing is not j
required on these units. |

j

|
,
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REVISE SENSOR REPORT TO INCLUDE:

o DATA BASED ON PLANNED REVISION OF EPRI
REPORT NP-7243.

o ADD DISCUSSION ON VISCOSITY EFFECTS

o ADDRESS NRC QUESTIONS / CONCERNS ON:

COST BENEFITS-

OPERATOR TRAINING-

SAFETY SIGNIFICANCE-



SAFETY SIGNIFICANCE

o MARGIN EXISTS, PARTICULARLY WITH SENSORS.
ALLOWANCE IS:

400 ms FOR DP SENSORS-

200 ms FOR PRESSURE SENSORS-

o FOR ADDED CONFIDENCE, PERFORMED RMS

EVALUATION FOR INCREASE BY A FACTOR OF 5 ON
THE SENSOR, SIGNAL CONDITIONING, AND LOGI.C

PROCESS PRESSURE MEASUREMENTS-

DOES NOT EXCEED TECH SPEC LIMITS (EVEN
W/0 RMS)

CONTAINMENT PRESSURE MEASUREMENT-

MATCHES TECH SPEC LIMIT USING RMS METHOD

FLOW AND LEVEL MEASUREMENTS-

RMS VALUES EXCEEDED TECH SPEC LIMIT -
MAXIMUM WAS 2.4 SEC.

:

I
_ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _
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SAFETY SIGNIFICANCE (continued)
;

o LOCA ANALYSES UTILIZE:

PRESSURIZER PRESSURE REACTOR TRIP-

LOW PRESSURIZER PRESSURE SI-

CONTAINMENT PRESSURE-

o SGTR ANALYSES ASSUMES NO DELAY FOR REACTOR
TRIP AND SI. THIS PROVIDES MORE
CONSERVATIVE RESULTS.

o PARTIAL LOSS OF RC FLOW

LOW RC FLOW TRIP INCREASED FROM 1.0 TO-

2.4 SEC.

MARGIN EXISTS WITH RESPECT TO THE-

BOUNDING COMPLETE LOSS OF FLOW ANALYSIS
- TIME INCREASE DOES NOT RESULT IN CORE
DAMAGE

o LOCKED ROTOR EVENT (LOW RC FLOW TRIP)

BETTER-ESTIMATE ASSUMPTION WOULD YIELD-

SIMILAR DNB RESULTS.

LESS THAN 2% INCREASE IN PEAK PRESSURE-

.. _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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SAFETY SIGNIFICANCE (continued)

MAXIMUM CLAD TEMPERATURE AND ZR-H O-

2

REACTION CRITERIA NOT EXCEEDED

o FEEDWATER MALFUNCTION

HIGH STEAM GENERATOR WATER LEVEL - MUCH-

MARGIN EXISTS - NO FUEL FAILURE

:

o STEAM BREAK ANALYSIS

HIGH STEAM LINE DELTA-P - NO SIGNIFICANT-

IMPACT - NO FUEL FAILURE

o LOSS OF NORMAL FEEDWATER/ STATION BLACK 0UT,
FEEDLINE BREAK, LOSS OF LOAD TURBINE TRIP, ,

AND MASS / ENERGY RELEASE OUTSIDE CONTAINMENT.

LO-LO STEAM GENERATOR WATER LEVEL TRIP --

NEGLIGIBLE EFFECTS ON THESE TRANSIENTS

__


