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DISCIAIMER OF RESPONSIBILITY

;
'

Important Notice Regarding Contents of this Report

$
PLEASE READ CAREFULLY

'

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 e

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 i

for which it is intended, is not authorized: and with respect to any [

. 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, j
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ABSTRACT
,

L

-f

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)

Emergency Core Cooling System (ECCS) instrumentation. The docament has been

revised to address NRC comments and to provide more infornation on the safety
significance of the proposed improvement.
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1.O EXECUTIVE SUMMARY
|-

1

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

;3

instrwmentation 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 (CBLA) and should be reviewed by the NRC on a priority basis, l
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

6selected 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 a#fect response times can be detected during other h

surveillance tests required by current Technical Specifications. Note - }
that the EPRI report (Reference 1) which justifies the elimination of !

t

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. !
;

i
The report concludes that response times are maintained with the i

current practices 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.

}
IResults of this BWROG evaluation confina that response time tests are of
,

no safety significance, cause unnecessary personnel exposure, reduce i

availability of safety systems during shutdown, and are a significant
burden to utility resources.n

,

As a supplement to the above evaluations, participants will update ' !
!

{t test procedures and training (if required) to assure that the instrument i

technicians recognize response time delays in instrumentation. A BWROG
[

} survey has concluded that instrument response time delays of 5 seconds
can be reasonably detected by instrument technicians. A safety ,

I3

!

1-1 *

,
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evaluation has confirmed that a 5 second increase in the response time ,;

of individual specific trip functions has a very low safety i

significance. The 5 second delay in response time' represents aLfactor j
of fifteen (15) increase in the specified response time of the fastest- ]
trip function selected for elimination. This realistic-bases evaluation

showed that significant margin exists inithe' licensing analysis. Within j

a trip function, redundancy exists in individual instrument channels j

(e.g., 1 out of 2 twice) and diversity exists in most' safety trip

functions (e.g., neutron flux, water level, drywell pressure). Also, 7

for most of these instruments the-response times are insignificant :

compared to the safety system actuation times.
,

i
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2.0 INTRODUCTION !

!

!

Current Standard Technical Specifications require certain swr l

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 f
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 'f
required or for determining the health of the instrument. The majority I

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 j

Icontinued 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 j
outage complexity thereby increasing the shutdown risk, 4) increasing ,

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

from other tasks which are important to safety. Based on the above five. f
attributes, it has been determined that the elimination of response time

,

testing is a Cost Beneficial Licensing Action. A discussion of the
3

safety benefits is provided in Section 3,0. |

1

The proposed elimination of selected RTTs is also consistent with ;I
ithe current Maintenance Rule implementation. The Maintenance Rule is |
!performance based and permits specific instrumentation monitoring or |

* calibration methodology to be set by the licensee based on: 1) safety
.]significanct of the instrumentation; and 2) whether performance or

condition of instrumentation is effectively controlled by appropriate
preventive maintenance (FM). This report will show that response time

changes beyond acceptable limits, including the detection of maintenance

2-1

.I
)
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preventable functional failures (MPJFs), can be detected during other ;

periodic tests. ~|
9

~!<

t

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

eliminate unnecessary Technical Specification response time testing

requirements that could potentially degrade plant safety. This

objective was accomplished by conducting f ailure mode analyses to show .j
with reasonable assurance-that there is no failure mode which affects j

response time or, when a response time failure mode 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. i

!

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 -f
requirement. This typically occurs when the total allowable system .f
response time is equal to or greater than ten seconds. In addition, -j
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. j

|
t

on this basis, the following response time tests were considered i

for elimination: f
r
i
'

(1) All ECCS actuation instrument locps (entire channel).
i
>

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

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

!

(3) Sensors enly, for selected RFS actuation. A

i

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

Section 5 provides a complete listing of the selected response f
times considered in this study.

Two representative BWR plants were chosen for detailed analysis:

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

for the other BWR plants participating in this study were verified

:
2-2 'i

I

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

to justify the elimination of the selected' response time surveillance
1

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

components in the instrumentation loop. Failure modes that can affect :
tinstrumentation loop response time were further analyzed to determine j

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 that are Lused to '

detect changes in instrument response. .|
,

Section 7 describes the results from the analysis of the two lead j
plants and their application to the other EWR participating plants.

.

t
t
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3.0 BENEFITS-OF RESPONSE TIME TEST ELIMINATION

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

gained while still maintaining the capability to detect degradation
,

<

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
7 .,

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 f
makes the RTT elimination a Cost Beneficial Licensing Action. j
3.1 SAFETY BENEFITS !

,

;

Elimination of response time tests will result in significant

improvement in plant safety by:

|
r

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

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 f
provide an automatic actuation signal to the affected system. |
Therefore, the affected system is considered Inoperable in

{
accordance with Standard Technical Specification Definitions of !

'tOperability. According to a BWR survey, the time required to !

conduct these RTTs ranges from one to three days per division. i

Elimination of unnecessary response time tests will improve
plant safety by reducing the time safety systems are out of
service for~ testing.

;

}

4 (2) Reducing the Potential for Inadvertent Essential Safety

Function (EST) Actuations. A significant number of ESF

actuations occur due to response time activities. .A high |-

potential for error is present during.the installation and
|

removal of temporary circuit alterations required to realign l

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.

1

,

3-1
4
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13) Reducing the Complexity of Refuel Outages and thus Reduce

-Shutdown Risk. This concern deals with the extension of ECCS ,

1

.inoperability windows and the complexity of having more than- ;j
lone safety system incapable of performing its safety function.

In general, each ECCS divisional window is extended by~one to
.

three days to accommodate response, time testing. This

increases the total time that-ECCS makeup, capabilities to the ;q
reactor or fuel pools are not available. For a plant with. V

three ECCS divisions, this time could add three to nine days to j
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 -'

draindown events. Although Technical Specifications contain :[

specific minimum requirements for makeup capabilities which- .f
must always be met, it is now widely accepted that outage f

tactivities affect the core damage frequency (shutdown risk).
a

Elimination of unnecessary response time testing activities. r

reduces the shutdown risk due to the unavailability of safety; .f
systems. ,

?

!
(4) Reducing Personnel Radiation Exposure (ALARA). Complex

,

response time testing requires stationing. personnel at the |
location of instrument sensors which are often in. radiation f

areas. The BWROG survey results show an. estimated dese'

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

(5) Allow Critical Personnel To Be Used For More Significant Tasks.

A survey performed by the EWROG showed that the elimination of

response time testing on select systems will result in a j
savings of 1500 to 2600 man-hours per outage. This estimate ;

does not include additional man-hours needed for support j

personnel such as health physics, engineering and outage

planning personnel.' These personnel can be utilized to perform j

other tasks which have a greater impact on plant safety. L!

Based on the above, the elimination of response time testing for I

the selected instrumentation listed in this submittal provides 3
-

significant benefits in the availability and operation of safety systems {
as well as providing the opportunity to reduce dose and utilize plant

resources more effectively. Therefore, it can be concluded that {

6

- 3-2 I

;
I

--
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!

response time testing .should be eliminated as a Cost Beneficial i
,

Licensing Action.
J

f

3,2 COST SAVINGS

!
Based on the BWROG survey, the savings in man-hours are 1500 to -|

2600 per outage. This represents at least 550,000/ 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 generatien. This estimated savings could be conservatively !

,

t

increased by a factor of two when-these additional factors are !

considered (i.e., S100,000/ year / plant). [
.:

.

;

-

!
;

I
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4.0 APPROACH
,

i

!

l
The fundamental approach developed in this study is' consistent with j

Regulatory Guide 1.118, Revision 2 (Reference 2), which endorses IEEE i

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

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

is not required if, in lieu of response' time testing, the |
r

response time of the safety equipment is verified by functional' i
i

testing, calibration checks er other tests, or both. This is ||
acceptable if it can be demonstrated that changes in response

|
time beyond acceptable limits are accompanied by changes in {
performance characteristics which are detectable during routine

periodic tests."
t
i

The analysis flow process is presented in Figure 4-1. Femmi-2 and
River Bend were selected as lead plants to represent a typical SWR /4 and

,

a SWR /6 plant, respectively. Technical Specification response time |
testing requirements ("RTT Trip Functions") for these lead plants.are |
listed in Tables 4-1 and 4-2, respectively. -|

!

!
After the Technical Specification trip functions were identified i

for the lead plants, a detailed listing of specific loop components was ;

compiled for each loop. Typically, there are 20 to 24 trip functions- !
>

per plant. All components in the affected instrumentation loops which j
~

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 i
monitors tradiation); and Bailey /GMAC alarm units, summers, and square |
root' extractors.

!

:
Detailed failure mode evaluations were then conducted for all j

instrumentation loop components in order to determine whether failures, i

could affect response time. When it was determined that failure modes j

could affect instrument loop response times, the consequences of such
failure were evaluated. An analysis was then made to determine whether

1

other surveillance testing would identify these potential response time ;
idegradations. As part of the failure mode evaluations, component
;

experts and vendors were contacted to assist with and verify the i

analysis.

1

i
! !

|

l

4-1 ,

;

I
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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 Iaformation Letters (SILS). This review was used to

determine if retual 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 instrumentatien 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 instrumentatien 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 analyses. 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 reflect 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.

I
l

4-2

1
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,

Table 4-1 .;

FERMI-2 RTT REQUIREMENTS SELECTED FOR ANALYSES !

t
'

.

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

;Reactor Protection System Resnonse Times:
4

3. Reactor Vessel Steam Dome Pressure - High 3.3.1-2 s 0.55 !

4. Reactor Vessel Water Level - Low Level 3 3.3.1-2 5 1.05
|

1. Primary Containment Isolation:

a.1 Reactor Vessel Low Water Level - Level 3 3.3.2-3 s 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 Low Water level - imvel 1 3.3.2-3 $ 1.0(c)

,

s 13.0(a)(d) !
~ b. Drywell Pressure - High 3.3.2-3 5 13.0(a) i

1. Main Steam Line:

c.1 Main Steam Line Radiation - High 3.3.2-3 s 13.0(a)(b)(d) ]

1

c.2 Main Steam Line Pressure - Low 3.3.2-3 $ 13.0(a)(d) ic.3 Main Steam Line Flow - Migh 3.3.2-3 5 13.0(a)(d) j
2. Reactor Water C10:aun System Isolation: I

.

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

RCIC Steam Line Flow - High 3.3.2-3 $ 13.0(a)- 1
a.
b. RCIC Steam Supply Pressure - Low 3.3.2-3 s 13.0(a)

j 4. Mich Pressure Coolant Iniection System Isolation:

a. HPCI Steam Flow - High 3.3.2-3 $ 13.0(a) |
b. HPCI Steam Supply Pressure - Low 3.3.2-3 s 13.0(a) I

6. Secondary Containment Isolation:

a. Reactor Vessel Low Water Level - Level 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 s 13.0(a)(b)

High j
Emereeney Core Cooline System (ECCS):

1. Core Serav System:

a. Reactor Vessel Lew Water Level - Level 1 3.3.3-3 < 30.0 l
b. Drywell Pressure - High 3.3.3-3 s 30.0

'

.

4-3
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Table 4-1
,

FERMI-2 RTT REQUIREMENTS SELECTED FOR ANALYSES ;

(Continued) i

Tech. Spec. Response Time
,

Fermi-2 RTT Trip Functions Table Number (sec)

2. Low Pressure Coolant Injection Mode of RHR System: j

a. Reactor Vessel Low Water Level - Level 1 3.3.3-3 $ 55.0
b. Drywell Pressure - High 3.3.3-3 $ 55.0
3. High Pressure Coolant Iniection System: f

'

a. React r Vessel Low Water Level - Level 2 3.3.3-3 s 30.0
$

,

NOTES:

- !

(a) Isolation System instrumentation response time shall be measured and
recorded as part of the ISOLATION SYSTEM RESPONSE TIME. Isolation
system instrumentation response time specified includes diesel generator
starting and sequence loading delays. *

'(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.

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

(d) Isolation System instrumentation response time for associated valves
except MSIVs.

.

!

(e) Isolation System instrument. tion response time specified for the Trip !
Function actuation of each valve group shall be added to isolation time
shown in Tables 3.6.3-1 and 3.6.5.2-1 for valves in each valve group to '

obtain ISOLATION SYSTEM RESPONSE TIME for each valve (applies to Table ;

3.3.2-3 trip functions only). ,

)

:

$

>

1

i
i
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Table 4-2 !
!

RIVER BEND RTT REQUIREMENTS SELECTED FOR ANALYSES

.

)

Tech. Spec. Response Time <

River Bend RTT Trip Functions Table Number (sec) (d) |

Reactor Protecticn System Response Times:

1. Reactor Vessel Steam Dome Pressure - High 3.3.1-2 5 0.35 1
2. Reactor vessel Water Level - Low, Level 3 3.3.1-2 s 1.05
3. Reactor Vessel Water Level - High, 3.3.1-2 s 1.05

Level 8

1. Primary Containment Isolation:

a. Reactor Vessel Water Level - Level 2 3.3.2-3 s 10.0(a)b. Drywell Pressure - High 3.3.2-3 $ 10.0(a) ),

. 2. Main Steam Line Isolation:
a. Reactor Vessel Water Level - Level 1 3.3.2-3 5 1.0(b)/ ;

5 10.0(a)(c) !

b. Main Steam Line Radiation - High 3.3.2-3 $ 1.0(b)/
$ 10.0(a)(c) ;

c. Main Steam Line Pressure - Low 3.3.2-3 5 1.0(b)/ ,

s 10.0(a)(c) '

d. Main Steam Line Flow - High 3.3.2-3 5 0.5(b)/
5 10.0(a)(c)

3. Secondary Containment Isolation:

a. Reactor vessel Water Level - Level 2 3.3.2-3- 5 10.0(a) I
b. Drywell Pressure - High 3.3.2-3 $ 10.0(a)

i
4. Reactor Vater Cleanuo System Isolation: .

- !

a. Delta Flow - High 3.3.2-3 s 10.0(a)(e) {e. Reactor Vessel Water Level - Level 2 3.3.2-3 s 10.0(a) '

5. Reactor Core Isolation Cooline System Isolation:

a. RCIC Steam Line Flow - High 3.3.2-3 s 10.0(a)(f) '

b. RCIC Steam Supply Pressure - Low 3.3.2 3 s 10.0(a)
6. RHR System Isolation: '

c. Reactor Vessel Water Level - Level 3 3.3.2-3 $ 10.0(a)
d. Reactor Vessel Water Level - Level 1 3.3.2-3 $ 10.0(a) !

l

I

!

:
T

e
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Table 4-2 ,

RIVER BEND RTT REQUIREMENTS SELECTED FOR ANALYSES
(Continued)

i

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

Emercency Core Cooline System (ECCS):

1. Low Pressure Core Spray System (LPCS) 3.3.3-3 $ 37.0
2. Low Pressure Coolant Injection Mode of

7

RHR System

a. Pumps A and B 3.3.3 3 $ 37.0
b. Pump C 3.3.3-3 s 37.0 ,

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

NOTES:

(a) . Isolation System instrumentation response time specified includes the i

diesel generator starting and sequence loadin3 delays.

(b) Isolation System instrumentation response time for MSIVs only. No i

diesel generator delays assumed. ;

(c) Isolation System instrumentation response time for associated valves
;. except MSIVs.

(d) Isolation System instrumentation response time specified for the Trip
Function actuation of each valve group shall be added to isolation time ,

- shown in Tables 3.6.4-1 and 3.6.5.3-1 for valves in each valve group to |

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

.

'

(e) Time delay of 45-47 seconds.
6

(f) Time delay of 3-13 seconds.

.

L

i

f

!

l

!

| | \
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RTT TECHNICAL SPECIFICATION TABLES 1

*RP5(SENSOR ONLY)
<

'

' ISOLATION (ALL EXCEPT MSIV)
- MSIV(SENSOR ONLY) ;

- ECCS(ENTIRE CHANNEL)
,

,

Y

RTT TECHNICAL SPECIFICATION EPRI REPORT
REQUIREMENTS . TRANSMITTERS

. PLANT DIFFERENCES SWITCHES

,

,

Y
LEAD PLANT INPUT

SELECTION OF LEAD PLANTSPROCEDURE:
* FERML 2 (BWR/4)* LOOP Of AGRAMS
* RIVER BEND (BWR/6)* MEASURED DATA

Y ,

RTT COMPREHENSIVE LOOP ANALYSES

> IDENTIFY APPUCABLE COMPONENTS 4 ,

* EXTERNAL OR UNIQUE DEVICES

A

PARTICIPATING
PLANT TO SH. 2
INPUT y

RTT SURVEY / QUESTIONNAIRES'

|
TESTING PHASES
FIXED VERSUS VARIABLE DAMPING; 4

! * ECCSINSTRUMENTATION TIME
! BREAKDOWN
' > SURVEILLANCE FREQUENCY ,-

RTT HISTORICAL FAILURE RATE
TOP LEVEL LOOP COMPONENT ;

IDENTIFICATION
BENEFITS

i

V

B TO SH. 2

Figure 4-1. Response Time Testing Elimination Analysis Flow Process
Sh. 1)
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FROM SH.1

B 1

F AOM SH.1 <

Y A
CATEGORIZATION OF COMPONENTS

* TRANSMITTERS
. SWITCHES
* TRIP UNITS 4 .

'. RELAYS
* OTHER COMPONENTS (RPS, RWCU

AND RADIATION)

V
REVIEW OF GENERIC FAILURE EXPERIENCE

. GE SILS

. NPRDS
* NRC BULLETINS
* NRC INFORMATION NOTICES

. y

COMPONENT FAILURE MODE ANALYSES
* VENDOR CONTACTS
* IN-HOUSE EXPERTS

- OPERATING EXPERIENCE 2
'

- DESIGN EXPERIENCE
* EPRI REPORT (TRANSMITTER /

SWITCHES)

V
INDMDUAL PLANT SPECIFIC
VERIFICATIONS

= COMPONENTS ELIMINATED
+ COMPONENTS NOT EUMINATED

V

MARKED-UP INDIVIDUAL PLANT
TECHNICAL SPECIFICATIONS

V
EXAMPLE UCENSE '

CHANGE REQUEST > LTR DOCUMENT 4 VERIFICATION
DOCUMENTATON

V

NRC SUBMITTAL

Figure 4-1. Response Time Testing Elimination Analysis Flow Process (Sh.2) '
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5.0 DESCRIPTION AND LISTING OF SELECTED RESPONSE TIME TESTS TO BE
ELIMINATED !

5.1 INTRODUCTION
-!

.

This section provides overall background information concerning the ;!

current response time test (RTT) requirements. It provides insights- '|
into 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 of 5 seconds can be reasonably detected during i

periodic surveillance tests.

k
5.2 SYSTEMS REQUIRING RESPONSE TINE TESTING !

;

P

The response time testing (RTT) Technical Specification tables'for !

fthe participating plants are provided in Appendix B. The two BWR

product lines (BWR 4s and BWR 6s) have been grouped separately. These ,j
tables reveal that the RTT Technical Specification requirements fall' I|
into three systems: (1) Reactor Protection System (RPS), (2) Isolation

Actuation Instrumentation, and (3) Emergency Core Cooling system (ECCS). f
,

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. For RPS and MSIV. Actuation instrumentation,...

justification is provided for only the sensor in the loop based on the *

EPRI-report for sensor RTT elindnation (Reference 1). The response

times for the Isolation Actuation and ECCS instrumentation are a small
fraction of the total system response time requirements.(Isolation ,i

Actuatien 10 to 13 sec., and ECCS 27 to 64 sec.). Instrumentation .: f
components that may experience response time degradation 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 j

meet the overall system requirements. If the response time should !

degrade to as much as 5 seconds., this degradation would with reasonable |

be detected during periodic surveil' lance tests (functional i. assurance
tests, calibrations, and channel checks). I

!

-

5-1 14

-|
i
,

oww e



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

NEDO-32291

'I
,

Conversely, in RPS and MSIV actuation instrumentation loops the .)
,

overall Technical Specification response time requirements are much .|
shorter (0.33 to 2.0 sec. ) . For the same component, the response time

degradation before failure:can be significant in relation to the overall ,

system response time requirement. As-a result, changes in ,

I
instrumentation response time beyond acceptable limits given in

Technical Specifications may not be readily. detected for all components .j
during other surveillance tests. Analyses of selected instrumentation.

sensors performed by EPRI (Reference 1) indicate that. failure modes that j
affect sensor response times beyond acceptable limits can be detected

during calibrations or other surveillance tests. The BWR Owners' Group

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 ;

r

for elimination in the RPS and MSIV Actuation instrumentation loops. :j
,

i
Table 5-1 shows the range of participating BWR instrumentation'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 effect of a 5'second delev in

instrumentation response time beyond the normally acceptable Technical
,

Specification response time value (see Appendix J for detailed +

dis cus sion) '. This assessment provides added assurance that there is !

sufficient time within existing safety margins for an I&C technician to_
,

lreasonably detect a failure or degradation'in the instrumentation

response time. The 5 second delay was ' chosen based on a survey of I&c. j

' technicians from participating BWR plants. j

5.3.1 Reactor Protection System
.i

. . .|
!The three selected trip functions in the RPS area considered for

elimination of response time testing are: f
i

Reactor Vessel Steam Dome Pressure - High |
*

i
Reactor Vessel Water level - Low, Level 3*

Reactor Vessel Water Level - High, Level 8*

.

i

5-2 |
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The typical instrumentation response time requirements for these !

RPS trip functions range frem 0.33 to 1.05 seconds. These RPS circuits '

hav more restrictive response time requirements than the l_olation

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

analyzed by EPRI were con.*idered for response time testing elindnation
(Reference 1). I

iA 5 second delay in the sensors for the above RPS trip functions ;
.

was deterndned to have no significant impa:t 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
f

delay in the Level 8 scram sensors would cause a slight increase in'

reactor water level but would not resul' 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 lindts. A detailed discussion of the effect of a Jelay in these ;

'
RPS trip functions is provided in Appendix J.

!
5.3.2 Isolation Actuation Instrumentation '

4

The Isolation Actuation System instrumentation response time
,

requirements given in typical plant specifications are in the range of

510 sec to 5 13 sec. (MSIV actuation instrumentation response time

requirements are typically between 5 0.5 to 5 2.0 sec. ) . The actual

instrumentation circuits typically operate in a fraction of a second. ,
,

;

The following Isolation Actuation instrumentation Technical |

Specification response time requirements were considered for ,

elimination: *

Main Steam Isolation Valve (MSIV) Closure j

Reactor Water Level 1 or 2e
,

MSL Badiation-High 'e

* MSL Low Pressure
,

!

Remaining Isolation Actuation
|

Reactor Core Isolation Cooling (RFIC) System '{
e

High Pressure Coolant Injection (HPCI) System !*

High Pressure Coolant Spray (HPCS) System
{

*

Reactor Water Cleanup (RWCU) System*

!

!
!

5-3 !

|

:
, , -



. _ - . . _ _ . . .-.- - .. .

NEDO-32291

)

Primary Containment*

Secondary Containment |*

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

i

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 critical ' for the majority I

. fof the isolation circuits. This is consistent with the recommendations

of Generic Letter 93-05 (Reference 5) and NUREG-1366 (Reference 6) i

relating to the deletion of response time testing where the required

time corresponds to the diesel start time. The main steam isolation

valves (0.5 sec. to 2.0 sec.) are an exception. Hence, elimination of

response time testing for the MSIV actuation circuits covers only the i

sensors.
.

.

A 5 second delay in the sensors that initiate MSIV closure (Reactor :

Water Level 1 or 2, Main Steam Line (MSL) Radiation 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 .i

if there is a slight delay (5 seconds) in the MSIV closure under these |

conditions. ;

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

failure has occurred. . The increase in radioactivity will not occur in ~ h

the first several minutes of the event and will be contained in the- [

steam lines. ~ !
!

.;
s

MSIV closure on low MSL pressure is provided to protect the. reactor'- |

system during normal power generation against transients that could f
2 s 'tation. A 5 second delay in'this sensor jcause uncontrolled der

trip would not affee ame integrity or plant safety since:the reactor |
t

vessel is designed t. :r .cmodate even more rapid depressurizations than j

for this event. !
;.-

.

t

A 5 second delay in the sensors that isolate the remaining systems !
i

listed above does not have any effect on the plant safety. This delay ;
!is a small-fraction of the required 10 to 13 seconds actuation time

assumed.in the safety analysis. ' |
I
!

.

$

- ;
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A more detailed discussion of the isolation actuation ;

-instrwmentation delays is provided in Appendix J. :|
i
i

5.3.3 Emergency Core Cooling System (ECCS) j

|
.i

Response time testing requirerents for the following systems were *

fconsidered for elimination:
!

Low Pressure Core Spray (27 to 43 sec.) ie

Low Pressure Coolant Injection (37 to 64 sec.) fe

High Pressure Core Injection / Spray (27 to 35 sec.) 'f
e

F

Unlike the isolation system; for ECCS the diesel generator, |
iemergency cooling pumps, and the injection valves response times are in

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

the instrumentation will be eliminated from response time testing. The i
t

overall ECCS system response time requirement, which includes diesel
3

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

Furthermore, the diesel generator and the injection valve Technical

fSpecification response time requirements are not eliminated. The-
instrumentation response time requirements are a very small fraction of

:

the total ECCS actuation times. |
6

'$
A 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 e,ffect.of a delay.in ;

ECCS instrumentLtion is provided in Appendix J. ;

I

I

!
!

!

!
4

I

.!
'

i-

.j
!

I

I
|
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Table 5-1
I
'

EWR INSTRUMENTATION RESPONSE TIME TEST REQUIREMENTS

Reactor Protection System j

t

0.33 to 1.05 sec. !
!

Isolation Actuation Instrumentation 1

:

MSIV Closure - 0.5 to 2.0 sec.

Remaining - 10 to 13 sec.

ECCS Actuation Instrumentation

LPCS - 27 to 43 sec.

LPCI - 37 to 64 sec. *

HPCI/HPCS - 27 to 35 sec.

i

. . J.

:

i

~

1

i

.i
!

:

:

h
::

!
t

i

9

.i- ;
i

!
|

'l-

!
;

r

!
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6.0 ROUTINE PERIODIC TESTS USED TO DETECT CHANGES IN INSTRUMENT ;

RESPONSE - |
.

i

BWROG Analysis has determined that changes in instrument response
are detectable prior to the response degradation beyond acceptable $

limits without the performance of conventional response time testing.
Therefore, no additional testing or surveillance tests are required.
This section discusses the current testing being performed, the
frequency at which the activity is presently performed and the '!

iadvantages 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. 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 i

results in the longest time interval (36 months) between performance of ' I

surveillance activities. Response time degradation is more likely to be
detected during calibrations, functional tests, or channel checks which f

Iare performed at the same or more frequent surveillance' intervals (18
months, quarterly or monthly, and once/ shift respectively) than RTTs.

Response time degradation beyond acceptable limits is readily
detectable by I&C technicians when performing calibrations and ;

functional tests based on the following:

1(1) By inputting a standard value over the operating range, .the '

technician can observe any abnormal changes in
calibration / functional span and operational range of the

]
instrumentation. J

(2) By observing the expected output when an input signal is
injected, the technician can determine that the a

instrumentation is responding properly.

!

(3) By checking calibration / functional points between zero and i

100% of span,

|

|
I

6-1
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(a) the technician ensures _ that the instrumentation responds'

instantaneously with the injection of a test signal and,

(b) the technician ensures the instrumentation performs in

accordance with the instruments design characteristics ';

(i.e., linear or logarithmic). .

;

'(4) By observing the response from a trip signal initiated during '

a functional test, the technician is able to detect a response

time delay in the actuation of an alarm, light, or relay |
contact status,

i
.

An evaluation of the affected components that exhibit degraded f
response time during calibrations and functional tests is performed i

before it is returned to service.
.

The BWROG has surveyed instrumentation departments at participating.
,

plants and selected PWR plants and has determined that a technician can

typically qualitatively detect an instrument with a sluggish response

prior to the time the response time reaches 5 seconds. To assure that a

degradation in response of this magnitude will not affect.the margin _of

safety of affected systems, a realistic bases safety evaluation was'made

assuming a 5'second delay in sensing a degraded condition. The details f
of this evaluation are included in Section 5.0 and Appendix J. [

Participating utilities will make 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.

-i
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: j

(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 j
~

instrument drift. This technique has been used in the past to |

detect degradation of Rosemount transmitters due to a loss of ,

!
i

e
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fill oil. Because this failure mode may not be detected during
iresponse time testing. >

(2) Operator and technician awareness. Awareness of the potential

for degradation is the first line of defense in monitoring 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.

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 elimination which relies on

calibration tests since the proposed longest calibration frequency
extension is identical to the existing channel RTT frequency (36
months).

It can be concluded from the above discussion and analyses
summarized in this report that response time degradation can detected by
other surveillance techniques prior to the instrument response degrading
beyond acceptable limits. Therefore, the BWROG has concluded that the

performance of response time testing is not necessary to detect

degradation in instrumentation response.

*f

1
1
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7.0 ANALYSES RESULTS {

l,
This section summarizes the results of the two lead plant-specific '

analyses and the application of these analyses to other BWR plants
participating in this study. These results include plant-specific jf
analyses of all applicable trip functions identified in their' respective I

Technical Specifications.

7.1 LEAD PLANT RTT INSTRUMENTATION LOOP COMPONENT-IDENTIFICATION
,

,

A comprehensive instrumentation loop ccmponent 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 i

model/ Master Parts List (MPL) or Plant Identification System (PIS) ;

fnumber. 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. that are not required for response time testing were
,

excluded from this evaluation.
t

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

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

;
'

7.2 CATEGORIZATION OF MAJOR COMPONENTS

t

Upon completion of the compilation of instrumentation loop j

components, all the potential response time sensitive components were I

grouped by component type. Some components (e.g., radiation detectors,

logic cards) are exempt from response time testing per Technical a
Specifications. The response time components were categorized into the

{
following generic ccmponent groups: i

-|
.

Trip Units*

?Relays*
"'

Time Delay Relays''

Signal Conditioning Devices (Summer, Square Root Extractor,*
t

I

etc.)

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

. Transmitters / Switches*

i
I

i

$

'7-1 )
a

i
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t

t

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 COMPONENT EAILURE 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 major

suppliers, such as General Electric and Westinghouse, have-concurred

with respect to the acceptability of eliminating conventional' response - [
time testing. Additionally, EPRI working closely with various. sensor i

vendors has developed justification for elimination of sensor response ,

time testing. Several of these vendors provided formal comments on-the

EPRI report (Reference 1) and none.of these vendors expressed concern
7

with respect to elimination of RTT. j
.

It is difficult for instrument vendors to state a definitive f
position on RTT since they do not have a thorough knowledge of the f
requirements for RTT or how this testing is performed at.the various |
plant sites. Because this may extend their liability,Lvendors are- .|
reluctant to formally document their concurrence with respect to the |

'

elimination of RTT. However, Rosemount has commented on the. ability of-

instrument technicians to detect degradation in instrument response time j
t

during norral surveillance tests. Rosemount has stated thaw ...

degradation of unit response time in the range.cf 5 seconds should be

recognizable to instrument technicians during normal surveillance
.

testing" (reference 14). A more detailed discussion of the analysis
-

results is provided in Appendix K.
y

v
!

!

1

i
*
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I

.. f
,

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 i

increase the response time above the ndllisecond 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' -i
misoperation during-functional tests.

.;

I

Relays
i
;

Relay failure modes normally result in a functional failure of the 'f
Ifrelay or a gross degradation in relay performance. Either of these

conditions is readily detectable through functional testing, inspection .i
or. observations of abnormalities during routine operation before the

.{
response time exceeds required operational limits (2 10 seconds).

|

.

'

!

Time Delay Relays

,

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. -|
! -t

Signal Conditioning Devices

i

;
Any response time degradation beyond acceptable limits can'readily '

be detected by other surveillance tests. )
')

Radiation Devices
'f

?

Trip Auxiliary' Unit' response time failures can be detected during
-

functional tests similar to the relay devices discussed above.
Component failures that_ affect response time in the NUMAC Log Rod

~

Monitor would be in the microsecond range and therefore would not-
significantly affect the required response time-. For the Log Radiation

7-3 .i
:\
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I
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|

.

Monitor ' (238 x 660 Series), the potential failure modes which could -j
change response time is difficult to justify without extensive testing. -|
For this reason the, elimination of response time testing for this device ,'

was not recommended. |
!

Transmitter / Switches ;

,I

,

Transmitters and switches can be eliminated from response time testing j-

based on-analyses performed by EPRI (Reference 1) and additional.BWROG- !
.i

Analyses for sensors not included in the EPRI analysis. !

:

(1) Transmitters / Switches Included in EPRI Analysis j
'

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 i

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

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 ;l

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,

Drift Analysis is the preferred method to detect the change in .[
instrument performance. Other diagnostic techniques such as '. j

sluggish response and process noise analysis may be used to

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

lost to cause a significant response time degradation, the sluggish

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. ,

-1
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 f
manufacturing or mishandling during installation / maintenance. ]

. Since November-1989, vender testing has been implemented to ensure

acceptable fill and capillaries. In addition,; when low fill fluid. j
or crimped capillaries affect' response time,.the degradation can be !

detected during pre-installation calibration. '

-7-4 il
|
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i
i

}
!

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

Two switch models used in BWR plants were not part of the EPRI - l

report. The analysis of the failure modes that could potentially.
,

Laffect the response time of these components indicate that response ;

time testing is not required.

:Loop Devices
j
:

!
The analysis of several other compenents used in the j

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.
t
t

7.4 FAILURE EXPERIENCE REVIEW
i

A review of industry failure experience provides valuable insight !
a

to potential failure modes. The sources of this database search :

affecting instrumentation response times include: -j
!

I
'* EPRI

* GE SILs (Service Information Letters)
'NPRDS '

' NRC Bulletins

* NRC Information Notices !

' Plant Surveys

!
i

A representative listing of the response time sensitive component j1

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 SUWARY:

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

events)
i

!

7-5
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.

Material property defects, which have been improved over the $*

years by using better materials (approximately 20%, 16 of 70
,

events). !

!
:

i
Improper installations or not properly following procedures 7j*

(approximately 15b, 10 of 70 events).
,

-!

Ma..y manufacturers' defects, inadequate tolerances, and .|*

inappropriate design deficiencies have been addressed by new !

designs tapproximately 35%, 25 of 70 events). !

1

Improper operation of the device, and other miscellaneous*

failures (approximately 15f, 10 of 70 events). .

EAILURE EXPERIENCE REVIEW CONCLUSIONS: -

!

,

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

s

.

Failures affecting response time could have been identified by-*

other tests and/or techniques. '

I

There are relatively few response time unique failures. }*

!

!
i

7.5 APPLICATION OF RESULTS TO OTHER PLANTS ;

t

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. 1

Those components that were.not covered by the lead plant analyses

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

radiation isolation instrumentation area and Reactor Water Cleanup
,

(RWCU) Systems. Some of the components, such as radiation' detectors and-
solid-state logic cards that have a self-test feature, are already

exempt from response time testing. Components 1and devices such as. j
annunciators, seal-in devices,' recorder pens, alarms and: lights that |

have no bearing on response time were excluded from these anal'ses. 1 jy

:

A' summary of the individual plant-specific verifications 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
_

!

|

7-6
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I

dentifies 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 .f
allow elimination of response time testing. Similarly, time delay reltys
will require calibration to assure setpoint accuracy. |

!

The lead plants analyses were supplemented by individual component ;

failure mode analysis, failure experience reviews, and identification.of |
other tests and/cr 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 .;

elimination of plant specific RTT requirements' identified and documented

in Appendix H.
.

.i
7.6 FUTURE MAINTENANCE AND DESIGN MODIFICATIONS I

s

!Plants that_ implement the recommendations justified in this LTR may-
,

need to revise plant procedures and/or provide training to ensure that j

required testing is performed properly. Although RTT is not required ;

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. ;

.]
:

-i
;

-!
,

i

a
i
'

i

i
!

~!
.

!

+

i

'!

|
.
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Table 7-1 ,

VENDOR MODELS FOR COMPONENT GROUPS
' i

)
|
i
t

(a)' Trip Units
,

!
Rosemount 510DU |*

Rosemount 710DU j*

GE Trip Unit Series G100-G700*

~!(b) Relays
t
t

GE HEA j*

GE HMA-*

GE HGA*

Bourns*

Agastat GP/EGP Family j*

ASEA EXMH2 ;*

GE SAT 6004 .
*

GE Type CR105 '!*

GE Type CR205*
;

GE Type CR305 _'*

GE Type CR120A* ;

Potter Brumfield MOR -)*

Potter Brumfield MDR*

Potter'Brumfield KH4690 .f*

(c) Time Delay Relays (Require Calibration) [
-

'I
,,

Agastat TR/ETR*
|

GE Type CR2820 l*

Eagle Signal HP5 '|*

Agastat-7000/E7000 f*

(d) Flow Devices (Bailey /GEMAC Modules) , [

I

752 Summer I*

.|750 Square Root Extractor- |*

r
.i

+

*

:

.

.

-: i

I

+

I

'

;..

!

'.t

j7-e
:
,

' '
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Table 7-1

VENDOR MODELS FOR COMPONENT GROUPS
(Continued)

(e) Radiation Devices

Radiation Detector*

- Sensor / Converter 194X927 (Exempt from RTT)
- Gamma Ion Chamber 237X731.(Exempt from RTT)

Trip Auxiliary Unit (238X697 Series)*

Indicator Trip Unit (129B2802 Series)*

NUMAC Log Rad Monitor (304A3700-Series)*

Log Radiation Monitor (23BX660 Series)*

(Not Eliminated from RTT)
..

(f) BWR Pressure Sensors Included in the EPRI Analysis

Barton 288 and 289 Differential Pressure Indicating*

Switches

'
Earton 763 Gauge Electronic Pressure-Transmitter*

Barton 764 Differential Pressure Electronic Transmitter*

Rosemount Differential Pressure. Transmitter Models 1151,*

1152
Rosemount Differential Pressure Transmitter Models;1153,*

1154
Rosemount Pressure Transmitter Models 1151' 1152*

,

Rosemount Pressure Transmitter Models 1153, 1154*

SOR Differential Pressure Switch*

SOR Pressure Switch*

(g) Sensors Included in BWROG Analysis

'

Barton 760-

Barksdale TC9622-3-

Barksdale BIT-M12SS-GE*

th) External Devices

560 Alarm Unit*

745 Alarm Unit*

Rosemount/GE Trip Unit Noise Suppression*

Filter Capacitors
- Cornell Dublier WBR 2000-50
- Sprague 500D-35

7-9
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Table 7-1 ,

VENDOR MODELS FOR COMPONENT GROUPS -!
(Continued) j

i

t

(i) Miscellaneous Devices,
,

Power Supply i*

Hi Current Isolator 133D9947*
,

!Optical Isolator 204B6186AA*

Optical Iso?,ator 204B618BAA |*

|

I

b

$

.

h

t

!

t

5

6

i

!

2

!

!
i

5

:

I

a

.t

')'

~.}

,

1
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B.O CONCLUSIONS |

!

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

q

Beneficial Licensing Action based on improved plant safety and reduced |
1

plant operation and maintenance costs. The following is a summary of j

the general conclusions that support the BWROG proposed changes as a I

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 i*

i
Reducing safety system actuations !*

Reducing shutdown risk i
*

i

Limiting radiation exposure to plant personnele

Eliminating the diversion of key personnel to conducte

unnecessary testing

(2) Plant operating history and experience clearly show that ')
response times are maintained with the current practices, i

i

(3) Existing surveillance tests (calibration tests, functional l

tests, channel checks, and logic system function tests) ensure

instrument health based on the following:

Analysis 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. -i

!
Instrument response time delays on the order of 5 seconds I*

can be reasonably detected by instrument technicians.

Test procedures and training will be revised (if

necessary) as part of RTT elimination to provide

additional assurance that the instrument technician !

recognizes response time delays in instrumentation.

-i
8-1
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'

(4) Individual instrument channel response time delays for specific

trip functions and components (on the order of ndlliseconds)

are a small fraction of response times assumed in safety

analyses. Analyses of design basis events indicate that a 5 |
second delay in the fastest required response times in selected

RPS and ASIV closure signals (0.33 to 2.0 seconds) would have |

no significant safety impact. This 5 second time delay would )

with reasonable assurance be detected by an instrument

technician.
,

i

i

In addition, the following are specific conclusions resulting from j
the BWROG evaluations: .I

i

(1) The response time components can be categorized into the f
following generic component groups: (1) trip units, (2) relays, [

(3) time delay relays, (4) RWCU unique flow devices; (5)

radiation devices, (6) transmitters and switches, and (7) loop

devices. For a majority of these components, failure modes do

not affect response times. For components where response time

was affected, any significant response time degradation beyond

acceptable limits can be readily detected by surveillance [

tests, except as described below:

'

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 !

eliminated based on analyses performed by the BWROG to

date. .

;

:
*

Time delay relays will require calibrations to assure-
|

*

setpoint accuracy.

,

For transmitters with variable damping, measures must be l*

'

taken to ensure that the potentiometer is at the required

setting at time of installation and after major '

maintenance.

:

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 3

8-2
i I
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available to detect the resulting change in instrument i

performance.

!*
Loss of fill oil in Rosemount transndtters is the subject

of NRC Bulletin 90-01 and the associated supplement
(Reference 7) as well as Rosemount Technical Bulletins 1
through 4 (References 10-13). Performance of response

time testing is not the preferred method to detect loss of j

fill oil. Licensee actions to address this failure mode
have been taken pursuant to NRC Bulletin 90-01 and the '

associated supplement. ,

i

(2) Components such as radiation detectors are exempt from response
time testing in the Technical Specifications. Similarly, logic I

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 i

except for Main Steam Isolation Valves (MSIVs) sensors

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

MSIV isolation surveillance requirements can be eliminated.

based on other required Technical Specification surveillance

tests:

- Reactor Water Level 3 (RPS)
- Reactor Water Level B (RPS)
- Reactor High Steam Deze Pressure (RPS)

|
- Reacter Water Level 1 (MSIV Closure) i
- Main Steam Line Radiation - High IMSIV Closuro) l

;

- Main Steam Line Pressure - Low .(MSIV Closure) |
i

1

- Nain Steam Line Flow - High (MSIV Closure) j

i

!
.

B-3
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APPENDIX A

PARTICIPATING UTILITIES / PLANTS
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|

LIST OF UTILITIES / PLANTS PARTICIPATING IN THIS EVALUATION i

,

BWR
PRODUCT

UTILITY NAME PLANT NAME LIhT

Carolina Power & Light Company Brunswick 1&2 4

Cleveland Electric Illuminating Co. Perry 6

Commenwealth 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 States Utilities Company River Bend 6

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

r

l'

3

i

A-1/A-2
-

,
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'APPENDIX B

DESCRIPTIONS OF TECHNICAL SPECIFICATION SURVEILLANCE

TESTING AND OTHER TECHNIQUES. -

..,

!
8

|

't

,

8

h

r

* !t

I

8

8

h

I

!
.

-!
;

!

l

h,.

-t

h

' I
:

t
E

b

r
: 1

-

i

I

(

$

h
.

*PT q g -ery N .g' p w yy w - +--e - -w ri-- e r---



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

!

NEDO-32291
;

i
|
t

APPENDIX B
.|

!
DESCRIPTIONS OF TECHNICAL SPECIFICATION SURVEILLANCE TESTING ;

AND OTHER TECHNIQUES j

!

This Appendix provides descriptions of Technical Specification- q
surveillance testing and includes the response time Technical'Specifica- |

tion requirements selected for elimination for the participating BWRs.

-The BWR 4/5 plant Technical Specification requirement tables have been. -5

separated frem the BWR 6 tables. The response time testing Technical . ,{
Specification requirements have been categorized separately for RPS, ,

Isolation Actuation instrumentation and ECCS. ;;
e

i

B.1 Channel Calibration
.,

i
B.l.1 Standard Technical Specification Definition '

,

A CHANNEL Cn:IBRATICN shall be the adjustment, as necessary, of. ;

the channel output such that it responds with necessary range and. ;

accuracy to known values of the parameter which the channel monitors.

The CHANNEL CALIBRATION shall encompass the entire channel, including ,|
the sensor and alarm and/or trip functions and shall include the CHANNEL

,

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

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

channel is calibrated. ;
i

B.l.2 Standard Channel Calibration Description -

!

Channel calibrations are typically conducted once every eighteen ;

months, although calibrations may be performed more or less frequently- s

'in some applications / plants. Channel calibrations'contain more J

instruments / devices than those required for Technical. Specification
operability and normally will contain all instruments / devices in thel

: loop. Engineering. design calculations are the. source of input values,

as found (leave alone) .and as left tolerances, required limit values andL

test equipment accuracy. Calibrations are performed by a technician

| removing _the instrument from service and applying a known. input'. . Output ;

l's compared to the input at~ several (typically 9) points,over thel 'i
instrument's range. Degradation in instrument response can be easily

detected during calibration.

!

'
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B.2 Channel Checks

B.2.1 standard Technical specification Definition

'

A CRANNEL CHECK shall be the qualitative assessment of channel

behavior during operation by cbservation. The determination shall '

include, where possible, comparisons of channel indication and/or status

with other indications and/or status derived from independent instrument

channels measuring the same parameter.

.

B.2.2 Standard Channel Check Description

Channel checks are routinely conducted once per shift or daily.

Channel checks are qualitative assessments of channel behavior during f
operation by observation and comparison of the channel indications .j

'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 j

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 Channel Punctional Test

B.3.1 Standard Technical Specification Definition

A CRANNEL 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.
,

Bistable Channels - the injection of a simulated signal into'e

the channel sensor to verify OPERABILITY including alarm and/or'
,

trip functions. |
1

B-2
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The Channel Functional-Test may be performed by any series of, j
sequential, overlapping or total channel steps such that the. entire

channel is tested. '

;

B.3.2 Standard Channel Functional Test Description

|
Channel functional tests are nonnally performed once every month ~j

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 input 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 I

channel as possible without interfering unacceptably with the normal l
plant operations. This test requires testing from as close to the

sensor / transmitter as practicable to the point where a channel loses its
,

identity. In order to verify proper contact operation (whenever

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-energire 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 Punctional Test !

.i
i

B.4.1 Standard Technical Specification 1
,i

A LOGIC SYSTEM FUNCTIONAL TEST as defined in existing Standard [
Technical Specifications is a test of all relays and contacts of a logic !

Icircuit, from a sensor to actuated device, to ensure that' components are )
4

OFIRABLE per design requirements. l
|

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

i

relays and contacts, all trip units, solid-state logic elements, etc.)' '!

of a logic._ circuit, from as close to the sensor as practicable'up to, l

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.

j

_1
q
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B. 4.2 Logic System Punctional Test Description'

A logic system functional test is typically performed during the- j
outage when the plant is in a cold shutdown condition. A logic system it

functional test will test the-entire loop starting as close to the .j
sensor as prt.tir.able all the way to the actuating device. Unlike the 1

6

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

.

the. verification of the stroking of actuation devices. -f
I
1

The logic system functional test will ensure that all possible- !
.c

logic combination paths for a trip signal are tested. Test bypasses are- [
Ialso 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 f
testing, or operational surveillance procedures if they have an j

appropriate testing frequency. f
i}

t

B.5 Response Time Test j
f
r

B.5.1 Standard Technical Specification

i

The REACTOR PROTECTION SYSTEM (ISOLATION SYSTEM, ECCS) RESPONSE
.i

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- 'I

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

channels in a specific trip system. .i
I

B. 5.2 Response Time Test Description [
t

I

Response time tests are typically performed during the outage when
.

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

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

requirements in BWR Technical Specifications for the Isolation }
Actuation, RPS, and ECCS are provided in Table B-1 for the participating f
plants.

.

Extensive review of the participating plant procedures reveals '|
that the majority of the plant response time testing is Sroken down into |

!.

-
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1
three testing phases (Table B-2). The response time testing phases are ;

' defined as follows: i

_I

. Phase'I '!
fThe sensor response time test is the most complex, resource

intensive and exposure dependent part of response time testing. . |
,

- L

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

tested. !

,

m

IPhase III

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

actuating device, but not including the actuating device. |
!

1

Phase IV
;

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

phases. The testing phases are set up differently for Clinton j

such that Phase III is defined as the logic delay time constant ' )

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

i

Il
!

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. I'

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

as slow as 530 milliseconds. The response requirement 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. 1

'

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 i

measurements that the instrumentation is a very small part of the '|
overall requirement. The instrumentation tends to operate in the
ndllisecond range as opposed to pumps, valves and the overall system
requirement. ij

' l
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Table B-1

RESPONSE TIME (SEC) TEST REQUIREMENTS IN BVR TECilNICAL SPECIFICATIONS

IS01ATION ACT11ATION (BWR6 PIANTS)

8WR6

FtMCil0ef STD. PLT. GRAND GULF EQ11 RIVER BEND CLlitT04

PRIMARY CONTAINesENT

Ra WATER LEVEL

LEVEL 3

LEVEL 2, EXCEPT MSIVe 13 310 NA 110 NA1

LEVEL 1, EXCEPT MSIVs 110 NA kA

DRYWLL PRESSURE - MIGN 113 gio NA 310 NA

SGTS EXN. RAD. NIGN
g

? PLANT ENN PLENUM RAD MIGN 313e
i

MAIN STEAM LINE RAD. HIGN MA y
CONT. & DRYWELL VENT ERN. RAD MIGN 110 110 IRA NA

MAIN STEAM LINE

RADIATION MIGN $1/10 31/10 11/10 31/10 NA

PRESSURE LOW 11/10 31/10 5 /101 13 /10 11

FLOW MIC4 1 5/100 2 5/10 10.5/10 30.5/10 30.50

LEVEL 1 31/10 11/10 11 /10 3 /10 111

LEVEL 2

MSL TtMMEL TEleP NICH NA

N/A e Not Applicable

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



Table B-1

RESPONSE TIME (SEC) TEST REQUIREMENTS IN BWR TECHNICAL SPECIFICATIONS
(Continued) .

IS01ATION ACTUATION (BUR 6 PIANTS)

sun
FUNCTION STD. PLT. GRAW GULF 2[R11 RIVER BE W CLIETOWR

SECONDARY CONTAllWENT

Rn sultolNG ENN. RAo. NIsN NA NA

DRYUELL PRESSURE MIGN 33 110 NA 110 NA1

en LEVEL 2 <13 <10 NA 210 NA

Rn LEVEL 3

REFUEL FLOOR ENN. RAD. NIGN
3

PUEL MNDLING AREA ENN RAD MIGN 313 g3 NA M
er a* RAILRome ACCEtt SMFT EEN RAD MICM

.

FUEL POOL WENT ENN. RAD. NIGN 33 NA #.

REACTM MTER CLEAIAF SYSTER

' M LTA FLOW NION 313 NA NA 310 m

AREA TEM MIGN NA NA NA NA NA

AREA VENT. TEMP MLTA TEW NIGN NA NA NA NA NA

en LEVEL 2 <13 <10 NA 310 NA,

MPCI SYSTEM

NPCI STEAM LINE FLou MIGN NA NA NA IIA ' M

NPCI STEAM $UPPLY PPUS9URE LOW IIA NA NA NA NA

DRYWLL PRES 9URE NION 18 4 NA IIA NA- NA '!

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



Table B-1

RESPONSE TIME (SEC) TEST REQUIREMENTS IN BWR TECHNICAL SPECIFICATIONS
(Continued)

IS01ATION ACTUATION (BWR6 PIANTS)

BWR6

FUNCTital STD. PLT. GRA S MILF Eg311 RIVER SElB CLIRTgt

RCIC. SYSTE85

RCIC STEM LINE Flow MIGN 313 30 NA 210 NA1

RCic STEM SUPPtY PRES 9URE LOW 113 110 NA 310 mA
,.

DR M LL PRESSURE MicM 130 NA NA NA

RmR SIRITBIRAI (20LIIIGINEAD SPRAY '

Ru LEVEL 3 33 110 NA 110 mA1

as LEVEL 1 313 sto mA

4 DtYWELL PRES 9URE MIGet NA NA NA NA lea
.

- w
H

,.

m. ,4 y, ,,-c.c., . - - + . . , . , ~ ,, ~ ,-E.--,c--- - -v ~~- w- . , - , -~ ,.,+,..,%,. ,-<-, - r %-- . . , - - ---w..,,,w,r.m.m-... . . , , , . . - . . -- . ,,- . . . _ _ _ . _ ,

'



Table B-1

RESPONSE TIME (SEC) TEST REQUIREMENTS IN BVR TECHNICAL SPECIFICATIONS
(Continued)

IS01ATI0ti m1~0ATION (BUR 4 AND 5 PIANTS)

BWR4 LA SALLE St>SOUENANNA
FUNCTION STD. PLT. BRUNSWICK FERMI 2 WP2 PATCM 2 NOPE CREEK _ 1&2 ListRICK 1&2

PelMARY CONTAlWEENT

Ra WAftt LEWL

LEWL 3 113 331 33 NA 1101

LEWL 2, EXCEPT R5tve 113 213 13 113 NA 113 113 110
1

LEWL 1, EXCEPT RSIVs 13 113 113 NA 113 113 110
1

DtTW LL PWESSURE - NICM 113 313 113 113 113 NA 213 313 130
SCTS ERN. RAD. NICN

210tn

$ PLANT EXN PLENLM NA0 MICM O
g

MAIN STEAM LI M RAD. NIGN n
210

CONT. & IMtfWLL WNT EIN. RAD MIGN 130
MAIN STEAM LIM

RACIATION WIGN 1 /131 133 113 <13 <1 <1 <1/13 31/13 11 /10
Patsstet LOW 12 /13 113 113 33 s13 111 2 /13 11/132 12 /10
FLOW NIGN 10.5/13 131 1 5/13 11 ' 0.3/130 ,,0.5/13 20.5/13 10.5/10<

LEWL 1 NA <1 2 /13 NA NA <101

LEWL 2 213 NA

M5L TUNNEL TEMP NICM 33 NA 313 NA NA
1

. . _ _. , - - _ _ _ - _ _ _ . . _. _ . . _ _ _ . . .
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Table.B-1

RESPONSE TIME (SEC) TEST REQUIREMENTS IN BUR TECHNICAL SPECIFICATIONS
(Continued)

IS01ATION ACTUATION (BWR4 AND 5 PLANTS)

BWR4 LA SALLE SU90utRANNA
FUNCfl0N STD. PLT. BRUNSWICK IEEEL.I WNP 2 MATCM 2 MOPE CREEK 1M LifERICK iu

SECOWARY COWTAllWEENT
.

t

na sulteINe ENN. eAo. NicM 313 313 313 34 331
M YWELL P W 99UWE MIGN 313 313 113 313 - $13 NA 313 M 130-
km LEvil 2 31.0 313 113 113 NA 113 NA y,10

Rm LEVEL 3 113
NEFUtt FLOOR ENN.' RAD. WIGN 113 33 f,41 130

tw ""<10
!FML IIAWLING MtA ERN RAD MIGN IIA

E RAILROAS ACCESS SIIAFT ENN RAD MIGN
,

<13 <10 eo -
to

FUEL POOL VENT ENN. RAD. WIGN 313 113
'

REACT M M itR CLEANUP SYSitM

OfLTA FLOW NION 313 113 NA 313 213 NA g13 313 g,10 '

atfA TEMP NION- NA 313 NA 313 m IIA lea M

AttA WNT. ff98* DELTA ft91P NION NA 313 M 313 lea isA sen esa

'Ra LEVEL 2 313 30 3,13 313 313 NA 313 . 313 3101

IIPCI SYSftn

NPCI.SitAfl LINE FLOW NIGN 113 113 113 3 7113 NA NA 113 y,101

| NPCI STEAR SUPPLY PetStunt LOW 313 113 ' .'213 313 NA len 113 110 _;

DEYWELL PRESSURE NIGN 313 18 4 nA 310

-s _- . ,.,_ , _ , . _.. .. ~. ,, . ,. - , . _ . - , , _ , . - - - . . , . - - . . - _ , . - - . , ~ . . _ . - - _ _ . . _ _ -. , . . , . _ . . - _r_ . _ . - _ .



Table B-1

RESPONSE TIME (SEC) TEST REQUIREMENTS IN BWR TECHNICAL SPECIFICATIONS
(Continued)

IS01ATION ACTUATION (BWR4 AND 5 PIANTS)

8WR4
LA SALLE SUSouENANNA

FtMC110W STD. PLT. BRUNSWICC FERMI 2 WNP 2 PATCM 2 POPE CNEEK 112 LINERICK 112
RCIC SYSTEM

RCIC STEM LINE FLOW NIGN 13 113 3131 131 3 T3 3 NA 113 3133 1 120
RCic STEM SUPPLY PNESSUNE LOW 33 313 113 NA NA 313

1
133 130

tMt M LL PRESSURE NIGN NA 113 NA NA 110
RMR SWTDOIN COOLING / MEAD SPRAY

am LEVEL 3 113 NA 113 NA NA 33 313 3101

Nm LEVEL 1
tn NA

E Dt M LL PRESSUNE NIGN O
NA NA <10 0-

-

g

I

|

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



Table B-1

RESPONSE TIME (SEC) TEST REQUIREMENTS IN BWR TECIINICAL SPECIFICATIONS
(Continued)

RPS (BWR6 PIANTS)

BWR6

FUniCTION STD. PLT. GRAND GULF PERRY RIVER BEND CLIMON

APRM (1)

FLOW REF. SIMULATED 1 090 01 09 10.09 10.09 10.09
TRERMAL POWER-UPSCALE o

tn
FIXED NEUTRON FLUX - UPSCALE 1 090 01 09 1 09 10.09 30.090

Rx DOME PRESSURE - HIGH 1 350 3 33 @3 350 1 350 1 350 0
W ZRa WATER LEVEL 3 10.30 31.05 1 1 05 31.03 "g3 05 1

1 05 51.03 %9? Am WATER LEVEL 8 1 30 31.05 31.050 1

<M-
N MSIV - CLOSURE 10.06 10.06 1 060 2 09 10.04 o0 g

@U
Z

TURRINE STOP VALVE CLOSURE 10.06 1 10 10.06 10.060 1 040 m

$m einE CO.TRx vAtvE FAST g.07 1 .i0 g.07 g.07 30.050

CLOSURE (TRIP OIL PRESSURE LOW) (2) d- o
Z

(1) NEUTROM DETECTORS ARE EXEMPT FROM RTT. RESPONSE TIME TO BE MEASURED FROM DETECTOR OUTPUT OR FROM THE

INPUT OF FIRST ELECTRONIC COBJ9fENT IN THE CHANNEL

(2) TYPICALLY MEASURED FROM ACTUATION OF FAST-ACTING SOLENOIO (SEE APPLICABLE TECHNICAL SPECIFICAft0NS)

. , _. . - , _ - .,. ,-, _ . . - - . _ _ _ . _
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Table B-1

- RESPONSE TIME (SEC) TEST REQUIREMENTS IN BWR TECHNICAL SPECIFICATIONS
3(Continued) '

,

RPS (BWR4/5 PLANTS)

!

t

SWR 4

FUNCTION STD. PLT. BRUNSWICK FERMI-2 UNP 2 4ATCM NOPE CREEK LA SALLE LIMERICK SUSQUENANNA

APRM (1)

FLOW SIASED SIMULATED 10.09 611 611 1 09 10.090 1 09 30.090 1 090
THERMAL POWER - MIGN

FIRED NEUTRON FLUE * NIGN 10.09 2 090 1 090 2 09 10.090 01 09 01 09 10.09 10.09
Rx DOME PRESSURE.- MIGH 10.55 - 1 550 1 550 2 550 1 550 2 550 1 550 02 55 1 550

Rn WATER. LEVEL 3 11.05 31.05 13 05 31.05 y,1.05 11.05 13 05- 13 05 11.0529

4 Rx WATER LEVEL 8 0
f ;w
NMSIV - CLOSURE 10.06 2 06 10.060 02 06 10.06 y0.06 01 06 y,0.06 y,0.06 - M

,

>4 2TUROINE STOP VALVE CLOSURE 1 060 1 060 01 06 y,0.06 10.06 01 06 30.06 03 06 1 060

TURSINE CONTROL VALVE FAST y,0,08 30.06 ,13.06 10.08 1 080 C3 06 1 060 1 060 01 06
CLOSURE (TRIP OIL PRESSURE '

LOW) (2)

(1) NEUTRON DETECTORS ARE' ELIMINATED FROM RTT. RESPONSE TIME TO BE MEASURED FROM DETECTOR CUTPUT OR FROM THE INPUT OF FIRST
ELECTRONIC COMPONENT.IN THE CHANNEL

(2) TTPICALLY MEASURED FROM ACTUATION OF FAST ACTING SOLENOID (SEE APPLICASLE TECHNICAL SPECIFICATIONS)

<

m.___ _ _ _ _ __ _ _____.__. _ __._m. _ __......m._ , _ _ . . . -, s . - - . , , ~ , .-s ,_,-..,._:_..m.'.m. 4. . . - . _ _ _ . . , . ._,...m . . - . - . _ - - . _ , _ . . - . _ . _ , , . , . . _ , , _m. . . . _ _ ..___
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i Table B-1-
: ;

| ' RESPONSE TIME (SEC) TEST REQUIREMENTS IN BWR TECHNICAL SPECIFICATIONS'

(Continued)
.

ECCS (BWR4, 5 AND 6 PLANTS)

i

ECCS SMt/4 SWt/6 NATCM 3090 182 *FERWI ' MOPE GRAmo RIVER SEND LA SALLE ,

SYSTEM STD. PLT. STO. PLT. 1 L18ERICK 1 'l $3[[[ ' B&,F,,,, CLImTON 142 [[311 WP2 Brwwwlck

LPC1 12T 340 134 327 130' 227 mA 237 140 537 $3 127

LPCI 20 -145 4 40 364 340 555 140 mA 2374 20 337 $3 3404

MPCI (MDCS) 330 327 230 130 230 335 127 127 127 327 127 330

mot mA na na na mA na mA NA NA na na mA

ARM LL SET 1 ... ... ... ... ... ... ... ... ...

_ _ - -

*

s

*
s#
bl
N
N
W
H

- i
h

!

,

r.sa %.. . e-- ,w ir. #, .. # e. .w. - ,,-m~--vro,-w w +v. v ,-e ---w - uwe -= w.-,- e+ v== + , ~ - - . .ev . wrv e.+ ei- -<w-i 3- v mv - e + =r & = ,, E u 1 .. .U_+ ,__2_m_u_-_mm____E u m2,
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Table B-1

RESPONSE TIME (SEC) TEST REQUIREMENTS IN BWR TECHNICAL SPECIFICATIONS
(Continued)

END-OF-CYCLE RECIRCUIATION PUMP TRIP SYSTEM (BWR4, 5 AND 6 PIANTS)

_FUNCfl0K RISPONSE fife (MILLitECONDS) GRAW (ULF LA SALLE SINGUEMA. lltM

1. TunstwE stor vatvf - closure 1190 17 StT5 ^9

2. TUR91WE CONTROL VALVE * FAST CLOSURE 1190 197 1175

Y
G

.

O
O

..- - , _ . , . - - - ,, ., _ . _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _
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Table'B-2

RTT TESTING BROKEN DOWN BY TESTING PHASES

N
# Grand Hope N River

Brunewick'* Clinton** Feral 2 Gulf Nonford Petch' Creek LaSelle Limerick Perry *** Bend 9 e enne*
Phase I X X X X X X X X X X X X

Phase il X X X X X X X X X X X X

Phase til X X X X X M X X X X X X

Phase IV M X M M M M M M M M M NA

N(YTES :

Phase I Sensor-

Phase II - Trip Unit and Hul output relay
Phase III - Relay logic to actuating device y

i 8% ECCS RTT has two phases.+
4++ clinton has Phase III defined as logic delay time constant and Phase IV has relay logic to y

actuating device, w
Some trip functions in HPCI, MSL - Radiation Hi Fuel Pool Ventilation, RWCU are*

tested together.
RPS testing is done in different combinations of Phases I and II.**

Phase III testing is rolled into these tests.

Although Perry does not specify testing phases, Phases I and II are combined to provide a loop***

response. The results from this combined testing are incorporated within select system performance
tests to complete the entire response time test.

# Fermi-2 has one phase for the radiation monitors.
## Hope Creek and LaSalle perform Phase I testing, but Phases II and III are combined into a single

phase of testing.

. _ _ _ _ , . _ . . -- . . . - __. - _ .__ _ _ _ _ _ _ _ _ . _ _
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Table B-3

FERMI-2 RTT MEASURDfEFTP DATA AND RESULTS

Rif ProcedJre

Sensor Phase I Phase II Phase Ill Total
Rif Loops utsber utsber Revision (mecc) (esec) (amec) (asec)

MSL PRESS. LOW B21N076 A 44.020.031 23 27 61 82 170.0

8 44.020.032 22 30 64.5 80 174.5

c 44.020.033 22 17 53 94 164.0

0 44.020.034 21 30 52 94 176.0

RPS STEAM DOME MI 821NOT8 A 44.010.009 21 150 53 19 222.0

5 44.010.010 21 150 59 19.5 228.5 ~

g
8c 44.010.011 21 62.5 56.5 29.5 158.5m

4 0 44.010.012 21 23.4 54 28 105.4 %" "

RPS LEVEL-3 521N080 A 44.010.021 21 425 67 81 (NS4) 5 73.0 "

NS4 LEVEL-3 41 (RPS) 533.0

8 44.010.022 21 400 62 72 (NS4) 534.0

26 (RFS) 488.0

C 44.010.023 21 435 55 81.6 (NS4) 571.6

32 (RPS) 522.0

D 44.010.024 21 360 61 79 (NS4) 500.0

38 (RPS) 459.0

_ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ . . . . , - _ _ . _ . _ ~_. . _ . . . -. . - . . . - . _ , . . - _ __ _ _ _ _ _
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Table B-3

FERMI 2 RTT MEASUREMENT DATA AND RESULTS (Continued)

RTT Proco&re
,

sensor Phese I Phese II Phase Ill Total
RTT Loops Number thaber Revision (meec) (usec) (esec) (msec)

PC1 LEWL*2 921N081 A 44.020.011 21 130 57 72.2 (RmL1) 259.2

RX WTR LEVEL-1 107.2 (RmL2) 294.2

3 44.020.012 21 70 110 69 (RxL1) 249.0

95 (RmL2) 275.0

C 44.020.013 21 200 -110 89 (Rati) 399.0

100 (Rat 2) 410.0
:2:0 -44.020.014 21 220 53 78.6 (RmL1) 351.6 y

y 85.6 (RAL2) 358.6 ??
ta* g -y.

ma a men g
ECCS 921W094 E 44.030.307 20 400 20 98 68 80 578*

,

OR M LL prest. MI F 44.030.308 21 420 17 95 80 83 532

4 44.030.309 20 350 19 67 39 61 436

N 44.030.310 21 530 16 67 67. 67 613

DR M LL PRESS. MI C71WO50 A 44.020.015 22 152 49.5 113 314.5

3 44.020.016 22 127 61 110.7 298.7
'

C 44.020.017 22 85 $$ 155 . 295.0

0 44.020.018 22 - -100 53 105 258 -

RCIC FLOW MI E41m05T A 44.020.261 21 ' 32 20 ' 2.9 sec 2.952 sec
:4 44.020.262 21 20 21- 3.2 see 3.241 ese

L

, . _ . . < - . . - , - . - - - - . . . - - -,~. -- -- < - - . - - - - . - ~ , . cv r ~ . ~ - - < - , - - , - , + - - - - - - ~ . - , - - . - - ~ _ - - - - - - _ - - - - _ _ _ _ - - - - - - - - - - -, -



Table B-3

FERMI 2 RTT HEASUREME!TT DATA AND RESULTS (Continued)

RTT ProcedJre

sensor Phase ! Phase II Phnee Ill Total
RTT Loops uts6er Number Revlelon (seec) fatec) (usec) (usec)

NPCI PRESS. Low E41N058 A 44.020.215 21 to 19 125 154.0

5 44.020.216 21 20 22 110 152.0

C 44.020.217 21 10 19 86 115.0

0 44.020.218 22 12 23 74 109.0

RCIC PRESS. Low E51NOST A 44.020.259 22 70 21 2.325 sec 2.416 see

e 44.020.260 21 90 20 3.07 sec 3.16 sec
.,

O
HPCI E51N058 A 44.020.255 20 28 22 76 126.0 O

.d a 44.020.256 21 27 21 91 139.0 U
"

C 44.020.257 21 30 20 67 117.0 $
0 44.020.258 21 30 20 75 125.0

MIL FLCW NI 521N086 A 44.020.043 21 30 80 113 223.0

a 44.020.044 21 26 62 72 160.0

C 44.020.045- 21 30 56 76 162.0

0 44.020.046 21 25 50 TT 152

MSL FLOW MI B21N087 A 44.020.043 21 20 85 113 218.0

e 44.020.044 21 30 54 72 156.0

C 44. C .045 21 24 54 76 154.0

0 44.020.046 21 23 51 TT 151.0

.

_ _ , _ . _ _ _ _ . _ . - ____.im.m. . _ _ _ _ _ _ _ _ . _ . , _ _ _ . _ . _ - -s r, - , - - - - - - -
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Table B-3

FERNI-2 RTT HEASUREMEITT DATA AND RESULTS (Continued)

RTT Procedare

Sensor Phase i Phase II Phase III TotalRT1 Loope Number Number Revielen (seec) (mecc) (mece) (meec)

Msl FLCW NI B21N088 A 44.020.043 21 24 95 113 232.0

3 44.020.044 21 2T ST T2 156.0

C 44.020.045 21 28 63 76 167.0

D 44.020.046 21 30 45 77 152.0

Mst FLou NI 821N089 A 44.020.043 21 25 100 113 238.0

5 44.020.044 21 27 65 72 164.0 y
C 44.020.045 21 25 53 76 154.0

as D 44.020.046 21 24 56 77 157.0 Ua 0
"Len u ilta

ECCs 321N091 A 44.030.259 23 50 23 140 55 55 213

LPCs B 44.030.260 23 TO 19 120 60 20 209

C 44.030.261 22 161 20 121 54 60 302

0 44.030.262 22 135 19 119 68 19 2 73

Phase II
NPP Rev ins No. ins No. RT (sec)

44.020.019 22 011N006A D11K6034 0.615 Main steem Line Radletion
44.020.020 21 D11N0065 011K6035 0.64
44.020.021 22 011N006C 011K603C 0.652
44.020.022 22 D11N0060 D11K6030 0.67

44.020.109 22 D11N010A D11K609A 0.0333 Fuel Pool Ventitetton Exhaust Radiation
44.020.110 23 D11N010s 011K609s 0.172
44.020.111 23 D1tN010C 011K609C 0.14
44.020.112 22 011N010c 011K6090 0.123

* List?lns VeLues Correspondins to LPCI and RNE.

-, - .- - . .. . . - _ _ - - . . - _ _ - _ - _ - - _ - _ _ _ - _ - . _ _ . _
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'APPENDIX C.1

LEAD PLANT RTT INSTRUMENTATION LOOP COMPONENTS !

This Appendix details the Fermi-2 Lead Plant instrumentation loop
.

'

,

components, their corresponding functions in the respective loops, and their

model and MPL [ Master 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 'I
analysis was conducted for each of the trip functions for both lead plants. >

,

!

C.I.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 analyses:
!

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
iseparately identifies components reflecting only the most pertinent :

branch under consideration. !

One out of the four identical channels have been analyzed*

(typically, Channel A).

Seal-in circuits, annunciators, computer points, alarms / lights,*

recorder pens etc. that have no sensitivity with respect to

response time have been excluded from the loop analyses.
,

,

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 i

t

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. j

1

c-1

i
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In most cases, balance-of-plant (BOP)-components such as exhaust*

fans, supply fans, etc. have not been considered. Components that

perform primary functions and can potentially affect response times .{
with respect to a given loop have been' considered. {

:

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

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

t

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

drawings was conducted by the plant personnel and any modifications J

or differences were resolved. ,

l

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

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

noted in the loops.
,

i

i

|
,

'I
-!

.

5

|
,

;
.

h

a

b

!

>

'?

*

I

|

,

,

;

|

!
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.

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

t

SYSTEM DESCRIPTION : Reactor Protection System Response Times '

TRIP FUNCTION DESCRIPTION : Rx vessei Steam Dome Pressure High
,

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

i

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL #

t

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

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

Testability Relay Opens on Reactor High Pressure. C71-K206A :

Agastat GP !

RPS scram Relay De-energizes on tiigh Dome Pressure C71A-KSA GE HFA
Trip Unit signal.

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

:

!

;

,

,
Reference Drawing Numbers:-

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

C-3
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B

RTT TRIP FUNCTION TABLE NO: 3.3.1-2 Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 4.0
SYSTEM DESCRIPTION : Reactor Protection System Response Times
TRIP FUNCTI"4 DESCRIPTION : Rx Vessel Lov Water Level - Level-3 i

T/S RTT REQi EMENT (Sec) : <= 1.05

DEVICE
DESCRIPTION OF COMPONENT FUNCTTON PIS & MODEL #

,

L2 vel Transmitter Senses Vater level-3. B21-N080A
Rosemount 1153

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

Testability Relay Opens on Reactor Low Water Level-3. C71-K207A
Ag(stat GP

RPS scram Relay De-energizes on Level-3 Trip Unit C71A-K6A GE HFA
signal.

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

Reference Drawing Numbers:-

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

C-4
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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.1
SYSTEM DESCRIPTION : Primary Containment Isolation

TRIP FUNCTION DESCRIPTION : Reactor vessel Low water Level- Level-3
T/S RTT REQUIREMENT (Sec) : <- 13.0 ;

DEVICE
RESCRIPTION OF COMPONENT FUNCTIQH PIS & MODEL #

Level-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 GP

Interfacing Relay Opens contacts on Low Water Level-3. C71A-K6A GE HEA {

,

Interfacing Relay Opens contacts on Low Water Level-3 A71B-K6A GE HEA
'

b

Initiation Relay Permissive to close valve Ell-F015A. A71B-K17 CR120A
.

i

!Interfacing Relay & Closes valve Gil-F019, Gil-F003 A71B-K59 CR120A
Initiating Relay Drywell Drain Outbd Isol valve and

TIP Ball valve isolation. '

l

Interfacing Relay Actuates RHR Inbd Solenoid valve A71B-K76
Logic. Agastat GP

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

!
Isolation valves.

,

i

Rtference Drawing Numbers:-
!

l
61721-2155-16 Rev. F 61721-2095-14 Rev. L
6I721-2155-15 Rev. H 6I721-2095-33 Rev. N
61721-2155-06 Rev. M 6I721-2201-15 Rev. N !
61721-2155-04 Rev. K 6I721-2205 17 Rev. O I

1
|

|
'

C-5
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,!

RTT TRIP FUNCTION TABLE NO: 343.2-3 Fermi-2 (1 of 2) !

RTT TRIP FUNCTION ITEM. NO: 1.a.2 |
SYSTEM DESCRIPTION : Primary Containment Isolation .j
TRIP FUNCTION DESCRIPTION : Rx Vessel Low Water level - Level-2 !

T/S RTT REQUIREMENT (Sec).': <= 13.0 j
i

!

DEVICE !
DESCRIPTION OF COMPONENT FUNCTION PIS & 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' l

!

MTU Output Relay Opens below water Level-2. C71-K208A .[
Agastat GP '

Interfacing Relay De-energizes to,open contacts on A71B-KlA HFA ,

Low water Level-2. ;

. Interfacing Relay De-energites on High Drywell Pressure A71B-K37 CR120A 1
or Reactor water Level-2. [

-t

Initiation Relay Actuates Recire Pump Seal inboard A71B-K101A ,

Isolation valve.F014A. .Agastat GP

Initiation Relay Actuates Recire Pump Seal inboard A718-K1018 .

-Isolation valve F014B. Agastat GP {

Initiation Relay Actuates PCRMS valve T50-F450 and A71A-K900 CR120A |
'

4T50-F451.
-

,

Initiation Relay Actuates valves T48-F455, T48-F457, A71B-K103A ;
and T48-F404. Agastat GP !

!

Initiation Relay Actuates valves T48-F601, T48-F602. A71B-K1038 !

Agastat GP ->

Initiation Relay Actuates valves T46-F400. A71B-K103C
Agastat GP -|

'!
-!

!

Reference Drawing Nos:- i

P

61721-2155-22 Rev. I 6I721-2611-10 Rev P 61721-2155-06 Rev. M ;

6I721-2155-15 Rev. H 61721-2671-15 Rev. G 61721-2155-04 Rev. K-
61721-2095-14 Rev. L 61721-2451-04 Rev. N 6172i'-2451-04 Rev. N
6I721-2095-33 Rev. N 61721-2658-07.Rev. F' 61721-2105-13 Rev. H
6I721-2105-14 Rev. J

. :}
!

. ,

C-6 j
i
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,

RTT 'OLIP FUNCTION TABLE NO: 3.3.2-3 Fermi-2 (2 of 2)
RTT TRIP FUNCTION ITEM NO: 1.a.2
SYSTEM DESCRIPTION : Primary Containment Isolation
TRIP FUNCTION DESCRIPTION : Rx Vessel Low Water Level - Level-2

.T/S RTT REQUIREMENT (Sec) : <- 13.0

,

DEVICE
DESCRIPTION OF COMPONENT FUNCTION FIS & MODEL *

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

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

Interfacing Relay Primary containment isolation. T41M085 CR120A

,

Initiation Relay Actuates valves G51-F600 G51-M405A
and G51-F602 Agastat EGFD

Initiation Relay Actuates valves G51-F604 G51-M405B
and G51-F606 Agastat EGFD

|

|

Reference Drawing Nos:-

61721-2155-22 Rev. I 61721-2611-10 Rev. P 61721-2155-06 Rev. M
61721-2155-15 Rev. H 6I721-2671-15 Rev. G 6I721-2155-04 Rev. K
6I721-2095-14 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. H
61721-2105-14 Rev. J

C-7
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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 DE3CRIPTION : Reactor Vesssl Iow water Level- Level-1
T/S RTT REQUIREMENT (Sec) : <- 1.0* & <= 13.0**

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL #

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

Slave Trip Unit Receives analog signal from MTU & ~ B21-N684A
trips at preset value to activate Rosemount 510 & 710DU
valve closure.

STU Output Relay Opens on Reactor Water Level below C71-K260A
Level-1 & closes RVCU & Drain valves. Agastat GP

Interfacing Relay De-energizes to activate the valve A713-K7A GE HFA
closure.

Initiation Relay De-energizes to close Main Steam Line A71B-K56 CR120A
Drain valves B21-F016.

Initiation Relay De-energizes to close Main Steam A71B-K52 GE HFA
Line.

Initiation Relay De-energizes to close Main Steam A71B-K14 GE HFA
Isolation valves.

Reference Drawing Numbers:-

61721-2155-22 Rev. I 61721-2095-15 Rev. M
61721-2155-15 Rev. H 6I721-2091-01 Rev. S
61721-2095-14 Rev. L 61721-2095-17 Rev. O
6I721-2095-33 Rev. N 61721-2095-18 Rev. N

Remarks:
Isolation system instrumentation response times for MSIVs only.*

Isolation system instrumentation response times for associated**

valves except MSIVs.

C-8
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Fermi-2 (1 of 2) I
RTT TRIP FUNCTION ITEM NO: 1.b |
SYSTEM DESCRIPTION : Primary Containment Irolation
TRIP FUNCTION DESCRIPTION : Drywell Pressure - High
T/S RTT REQUIREMENT (Sec) : <= 13.0

DEVICE
pESCRIPTION OF COMPONENT FUNCTION PIS & MODEL #-

Pressure Transmitter Senses Pressure and provides analog C71-N050A !
signal to the MTU. Rosemount 1153

Master Trip Unit Trips at preset level to de-eneregize 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-K5A CE 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
,

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-

|
1

Rafarence Drawing Numbers:-

61721-2155-22 Rev. I 61721-2095-14 Rev. L l

61721-2155-15 Rev. H 61721-2095-33 Rev. N I

61721-2155-06 Rev. M 6I721-2105-10 Rev. J i

6I721-2155-04 Rev. K 61721-2205-17 Rev. O

i

C-9 j
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RTT TRIP FUNCTION TABl.E NO: 3.3.2-3 Fermi-2, (2 cf 2) |
RTT TRIP FUNCTION ITEM NO: 1.b
SYSTEM DESCRIPT1.ON : Primary Containment Isolation
TRIP FUNCTION DESCRIPTION : Dryvell Pressure - High
7/S RTT REQUIREMENT (Sec) : <= 13.0

, ,

,

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & 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. A71B-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, G51-F604 and G51-F606. Agastat EGFD

_ _

_

b

;

I
3

Reference Drawing Numbers:-
,

61721-2155-22 Rev. I 6I721-2095-14 Rev. L I

61721-2155-15 Rev. H 61721-2095-33 Rev. N ;

6I721-2155-06 Rev. M 6I721-2105-10 Rev. J
61721-2155-04 Rev. K 61721-2205-17 Rev 0

,

C-10
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RTT TRIP FUNCTION TABLE No: 3.3.2-3 Fermi-2 (1 of 1) IRTT TRIP FUNCTION ITEN NO: 1.c.1 j
YSTEM DESCRIPTION : Primary Containment Isolation

|
TRIP FUNCTION DESCRIPTION : Main Steam Line radiation - High !
T/S RTT REQUIREMENT (Sec) : <- 13.0 |

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL #

Camma Ion Chamber Steam Senses Radiation level & activates Dll-N006A
Line Detector Scram & MSIV closure sequence. (237X,J1G001)

Logarithmic Radiation Activates trip circuits upon signal Dll-K603A
>

Monitor (NUMAC) from Gamma Ion Chamber. (304A3700G005)

Trip Auxiliary Unit Output Relays and Contacts to C51A-Z2A I

activate MSIV Closure.
,

Interfacing Relay De-energizes to actuate the Main C71A-K7A GE HEA ;

Steam Isolation Valve closure.
,

Interfacing Relay De-energizes to activate the Main A71B-K44A GE HEA
'Steam Isolation Valves.

Initiation Relay De-energizes to activate the Main A71B-K7A GE HEA
Steam isolation Valves.

Initiation Relay Actuates B21-F016 Main Steam Line A71B-K56 CR120A
Drain valves.

,

Initiation Relay Actuates MSIV valves. A71B-K52 GE HEA
5

Initiation Relay Actuates MSIV valves. A71B-K14 GE HEA <

Initiation Relay Actuates Reactor Water 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. M 61721-2105-10 Rev. J
61721-2155-06 Rev. M 61721-2095-17 Rev. O
61721-2155-04 Rev. K 61721-2095-33 Rev. N

*

C-ll
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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.2
_

SYSTEM DESCRIPTION : Primary Containment Isolation j

|TRIP FUNCTION DESCRIPTION : Main Steam Line Pressure - Low _
T/S RTT REQUIREMENT (Sec) : <= 13.0 I

,

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL *

Pressure Transmitter Senses pressure in MSL and provides B21-N076A
analog signal to the MTU. Rosemount 1151

Master Trip Unit Trips at preset value to activate B21-N676A
MSIV Closure. Rosemount 510DU

MTU Output Relay De-energizes when Steamline Pressure C71-K205A
is below setpcint. Agastat CP

Interfacing Relay De-energizes er activate MSIV Drain A71B-K4A CE HFA
valve logic and Annunciator.

Interfacing Relay De-energi=es to activate Mb1Vs. A71B'-K7A GE HFA

i

Initiation Relay Actuates B21-F016 Main Steam Line A71B-K56 CR120A
Drain valve.

Initiation Relay Closes Outboard MSIV's. A71B-K52 GE HFA
,

Initiation Relay Closes Outboard MSIV's. A71B-K14 GE HFA

.

Reference Drawing Numbers:-

61721-2155-16 Rev. F 61721-2095-17 Rev. 0
61721-2095-14 Rev. L 61721-2095-11 Rev. J
61721-2095-18 Rev. N 61721-2155-15 Rev. H
61721-2095-33 Rev. N

,

C-12

.-.



NEDO-32291

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 Containment Isolation
TRIP FUNCTION DESCRIPTION : Main Steam Line Flow - High '

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

t

DEVICE i

DESCRIPTION OF COMPONEN'l M CfJ1ON PIS & MODEL #O
,

Differential Pressure Senses MSL Flow (Delta-P) and B21-N086A, N087A,
Transmitter provides signal to the MTU. N088A and N089A

Rosemount 1151
,
,

. Master Trip Unit Trips at preset value to activate B21-N686A, N687A,
MSIV closure. N688A and N689A

Rosemount 510DU ,

iMTU 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. A71B-K52 GE HFA

:
Initiation Relay Closes Outboard MSIV's. A71B-K14 GE HEA

~

,

Reference Drawing Numbers:-

6I721-2155-16 Rev. F 61721-2095-17 Rev. 0
6I721-2095-14 Rev. L 61721-2155-15 Rev. H
61721-2095-33 Rev. N 61721-2095-18 Rev. N

Remarks

C-13
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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 ,

SYSTEM DESCRIPTION : Reactor Water Cleanup isolation !

TRIP FUNCTION DESCRIPTION : Reactor vessel Low water Level - Level-2
T/S RTT REQUIREMENT (Sec} : <= 13.0 |

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL #

Level-2 Transmitter Senses level and provides analog B21-NOBlA
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 Water Level below C71A-K208A
iLevel-2. Agastat GP

,

Interfacing Relay Opens contacts on Low Level-2 for A71B-KlA GE HEA
RWCU Isolation valve.

Initiation Relay Actuates G33-F001 RWCU Isolation A71B-K26 CR120A
valve.

.

.

f

Reference Drawing Numbers:-

6I721-2155-22 Rev. I
6I721-2155-15 Rev. H
6I721-2095-14 Rev. L j

61721-2265-03 Rev. M
'
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NEDO-32291

RTT TRIP FUNCTION TAPI.E No: 3.3.2-3 Fermi-2 (1 of 1) i

RTT TRIP FUNCTION ITEM NO: 3.a
SYSTEM DESCRIPTION : RCIC System Isolation
TRIP FUNCTION DESCRIPTION : RCIC Steamline Flow - High !

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

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEl,#

. Differential Pressure Senses 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
de-energize the output Relay. Rosemount 510DU

MTU Output Relay Closes on High Steam Flow. E51-K202A
Agastat GP

Slave Trip Unit Trips at preset High Steam Flow E51-N660A, B
value. Rosemount 510DU

.

t

Interfacing Relay Closes on High Negative differential E51-K203A
't

Pressure. Agastat GP

Time Delay Relay Time Delay pickup for RCIC Isolation. E51A-K12 '

Agastat TR
t

Initiation Relay Activates valve E51-F008. ESIA-K15 GE HFA

,

Reference Drawing Nos:-

61721-2235-11 Rev. J
61721-2235-02 Rev. O

j
61721-2235-01 Rev. O j

i
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NEDO-32291
.

RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Fermi-2 (1 of 1) ,

RTT TRIP FUNCTION ITEM NO: 3.b

SYSTEM DESCRIPTION : RCIC System Isolation
TRIP FUNCTION DESCRIPTION : RCIC Steamline Pressure - Low
T/S RTT REQUIREMENT (Sec) : <= 13.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL # r

Pressure Transmitter Senses Low Steamline Pressure. E51-N05BA
Rosemount 1151

;

Master Trip Unit Trips at preset Flow setpoint to E51-N658A
de-energize the output Relay. Rosemount 510DU

MTU Output Relay Closes when Steam Pressure is below E51-K204A
set point for vaccuum breaker, steam Agastat GP ,

'

line Outboard isolation valve.

Interfacing Relay Steamline Outboard Isolation valve E51A-K58 GE HMA
Logic.

Interfacing Relay Steamline Outboard Isolation valve E51A-K59 CR120A I

Logic.
t

Initiation Relay Opens valve E51-F008 E51A-K15 CE HFA
,

Initiation Relay Opens valve E51-F062 E51A-K63 GE HFA

!
,

|

Reference Drawing Nos:-

6I721-2235-11 Rev. J 61721-2235-01 Rev. O
61721-2235-10 Rev. B 61721-2235-3 Rev. R
61721-2235-2 Rev. O

i
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NEDO-32291

RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 4.a
SYSTEH DESCRIPTION : High pressure coolant Injection System Isolation.
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-N057A
Transmitter. Stm flow & provides analog signal. Rosemount 1153

External Input Capacitor Circuit Noise suppression filter E41-ClA CDE
rated at 2000 Micro-Farads. VBR 2000-50 MFD

Master 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 510DU -

Interfacing Relay Closes on High Steam Flow. E41-K202A
Agastat GP

Interfacing Relay Closes on High Negative differential E41-K203A
Pressure. Agastat GP

Time Delay Relay Opens after a specified time delay E41A-K43 ;
Agastat TR ,

,

Initiation Relay Close Stm supply line Inbd Iso valve E41A-K44 GE HFA
E41-F002, Supp Pool Inbd valve E41-F042.

>

Initiating Relay Inhibits opening of Steam supply line E41A-K36 GE HMA
Inbd Iso valve, Suppression Pool i

Inboard Isolation valves E41-F002 & F042.

!
!

|

Rsference Drawing Nos:-

61721-2225-09 Rev. B 61721-2221-04 Rev. U
61721-2221-08 Rev. R 6I721-2225-04 Rev. N
61721-2225-12 Rev. K 6I721-2221-09 Rev. H

;
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NEDO-32291

RTT TRIP FUNCTION TABLE NO: 3.3.2-3 7ermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 4. b_
SYSTEM DESCRIPTION : High pressure Coolant Injects >n System Isolation.
TRIP FUNCTION DESCRIPTION : HPCI Steam Supply Pressure - Iov
T/S RTT REQUIREMENT (Sec) : <= 13.0

DEVICE
,QCSCRIPTION OF COMPONENT FUNCTION PIS & MODEL #

Pressure Transmitter Senses Low Pressure in the steam E41-N058A
Line. Rosemount 1153

Master Trip Unit Trips at ase.t Low Steam Pressure E41-N658A
value. Rosemount 510DU

MTU Output Relay Closes on Low Steam Line pressure. E41-K2OlA
Agastat GP

Interfacing Relay Energizes for HPCI Auto Isolation E41A-K48 GE HFA
vaccuum Breaker Isolation valve and
Annunciator. ;

Initiation Relay Inhibits opening of the valves E41A-K36 GE HMA ,

E21-F002 and E21-F042.

Interfacing Relay Permissive to energize-E41A-K79 EllA-K10A GE HFA

Initiation Relay Energizes to actuate valves E41A-K44 GE HFA
E41-F002 and E41-F042.

Initiation Relay Energizes to activate valve E41A-K79 GE HMA
E41-F075.

Reference Drawing Nos:-

61721-2225-09 Rev. B 6I721-2221-04 Rev. U
6I721-2221-08 Rev. R 6I721-2221-09 Rev. M
61721-2225-04 Rev. N 61721-2225-12 Rev. K

C-18
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l

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 Iov vater Level- Level-2
T/S RTT REQUIREMENT (Sec) : <= 13.0 '

.

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL # I

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 Water Level below C71A-K208A
Level-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 Level-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 T4.1-M11B CR120A
inboard isolation valve T41-F011

!

l

Reference Drawing Numbers:-

6I721-2155-22 Rev. I 61721-2095-33 Rev. N
6I721-2155-15 Rev. H 61721-2611-08 Rev. N I
61721-2095-14 Rev. L 61721-2611-04 Rev. O !
6I721-2611-10 Rev. P |

!
|

1
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NECD-32291-

RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 6.b
SYSTEM DESCRIPTION : Secondary Containment Isolation-
TRIP FUNCTION DESCRIPTION : Dryvell Pressure - High
T/S RTT REQUIREMENT (Sec) : <- 13.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL'#

Pressure Transmitter Senses Pressure and prevides analog C71-N050A1 ;

signal to the Master Trip Unit. Rosemount 1153

Master Trip Unit Trips at preset Pressure to B21-N650A
de-energize the MTU output Relay. Rosemount 510DU

MTU Output Relay De-eneregizes when the Drywell C71-K216A
.,

Pressure is above setpoint. Agastat GP

Interfacing Relay De-energizes upon receiving signal C71A-K4A GE HEA
from Relay C71A-K216A.

Interfacing Relay De-energizes upon receiving signal A71B-K5A GE HEA
from Relay C71A-K4A. *

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

Initiation Relay 1. Trips Reactor Building Main T41M085 CR120A
Exhaust Fan System Division-I.

2. Trips Reactor Building Main
Supply Fan System Division-I.

Initiation Relay Actuates Secondary containment T41-M11A CR120A
isolation valves T41-F009.

Initiation Relay Actuates Secondary containment T41-M11B CR120A
isolation valves T41-F0ll. i

'|

Reference Drawing Nos:- |

61721-2155-22 Rev. I 61721-2611-10 Rev. P 61721-2155-06 Rev. M |
61721-2155-15 Rev. H 6I721-2671-15'Rev. G 61721-2155-04 Rev. K i
6I721-2095-14 Rev. L 6I721-2451-04 Rev. N 6I721-2451-04 Rev. N

'

61721-2095-33 Rev. N 6I721-2658-07 Rev. F 61721-2105-13 Rev. H j

61721-2105-14 Rev. J
!
|

|
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NEDO-32291 ,

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 Fool Ventilation Exhaust Radiation High
T/S RTT REQUIREMENT (Sec) : <- 13.0

DEVICE
DESCRIPTION OF COMPONENI FUNCTION PIS & MODEL #

Sensor / Converter Senses change in Radiation Level. Dll-N010A
'

(194X927Cll)

Indicator & Trip Unit Activates trip circuits upon signal D11-K609A
from Sensor & Converter. (12982802C11)

Trip Auxiliary Unit Contains output Relays and Contacts C51A-Z2A
for initiation loop. ',238Yd9760)

Interfacing Relay De-energizes to actuate radiation T41-M085'U51I2 7A
,

trip relay. '

Interfacing Relay Permissive for T41-M10A,B and T41-M084 CR120A ;
A71B-K103A,B,C

Initiation Relay Actuates secondary containment valve T41-M10A,B
T41-F009 and T41-F0ll. CR120A '

1

!

l

1

|

!

|

|
1

Reference Drawing Numbers:-

61721-2185-07 Rev. F 6I721-2658-07 Rev. F
6I721-2185-08 Rev. C 61721-2611-10 Rev. P
61721-2185 01 Rev. H 6I721-2611-04 Rev. O
6I721-2611-08 Rev. N

Remarks:-
The radiation detector (sensor / converter) is exempt from RTT.
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NEDo-32291

RTT TRIP FUNCTION TABLE NO: 3.3.3-3 Fermi-2 (1 of 1)
RTT TRIP FUNCTION ITEM NO: 1.a

SYSTEM DESCRIPTION : Core Spray System Isolation
TPJP FUNCTION DESCRIPTION : Reactor Vessel low Water Level - Level-1
T/S RTT REQUIREMENT (Sec) : <= 30.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL #

1

i

Level Transmitter Senses Level-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
4

energize the MTU output Relay. Rosemount 510DU
{

MTU Output Relay Receives signal from MTU. B21-K201A, C
Agastat GP

'

| Interfacing Relay Closes on Level-1 signal. E21A-K7A GE HFA
1

|
|
| Interfacing Relay Energizes on Drywell High Pressure & E21A-K10A GE HFA
i Rx Low Level Logic. Activates Core
' Spray valves E21-F015A & E21-F015B.

Interfacing Relay Permissive fer E21A-K13A, Reactor Low E21A-K9A, Kl9A, K20A
Pressure. GE HGA

Interfacing Relay Core Spray isolation valves E21A-K13A
E21-F005A, B and E21-F004A, B. GE HFA

Time Delay Relay Time Delay to start the Pump. E21A-K16A CR2820TD

Initiation Relay Starts Core Spray Pump E21-C001A E21-K12A GE HFA

Initiation Relay Starts Diesel Generator. E21-K4A, B GE HMA

Initiation Relay Starts Diesel Generator and trips E21-KllA, B GE HFA

Drywell Cooling equipment.

Reference Drawing Nos:-

6I721-2095-30 Rev. K 61721N-2572-18 Rev. R
6I721-2215-02 Rev. U 61721-2651-16 Rev. G
6I721-2095-29 Rev. M
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NEDo-32291

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 : Dryvell Pressure - High
T/S RTT REQUIREMENT (Sec) : <= 30.0

.

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL #

Pressure Transmitter Senses High Differential pressure & B21-N094E, G
provides analog signal to the MTU. Rosemount 1153

Master Trip Unit Trips at preset value to B21-N694E, G
energize the MTU output Relay. Rosemount 510DU

MTU Output Relay Closes on High Drywell Pressure. B21-K209E, G
Agastat GP i

Interfacing Relay Energizes EECW Stop Valve, HPCI & E21A-K5A GE HEA
Core Spray Logic.

Interfacing Relay Energizes on Drywell High Pressure &~ E21A-K10A GE HEA
Rx Low Level Logic. Activates Core
Spray valves E21-F015A 6 E21-F015B.

|

Interfacing Relay Permissive for E21-K13A Reactor E21-K9A, Kl9A, K20A
Low Pressure. GE HGA

Interfacing Relay Actuates Core Spray isolation Inbd & E21A-K13A, B
Outbd valves E21-F005A, B and GE HEA
E21-F004A, B.

Time Delay Relay Time Delay to start the Pump. E21A-K16A CR2820TD

Initiation Relay Starts Core Spray Pump E21-C001A. E21-K12A GE HFA 1

Initiation Relay Starts Diesel Generator. E21A-K4A, B GE HMA

iInitiation Relay Starts Diesel Generator and trips E21A-KilA, B GE HEA }Drywell Cooling equipment. '

Reference Drawing Nos:-

6I721-2095-30 Rev. K 6I721-2211-06 Rev. K
*

61721-2095-29 Rev. N 6I721-2211-07 Rev. K
6I721-2211-08 Rev. I

C-23
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NEDO-32291

RTT TRIP FUNCTION TABLE NO: 3.3.3-3 Fermi-2 (1 of 2) '

RTT TRIP FUNCTION ITEM NO: 2.s

SYSTEM DESCRIPTION : Low Pressure Goolant' Injection mode of RER

TRIP FUNCTION DESCRIPTION : Reactor Vessel low Water Level - Level-1
T/S RTT REQUIREMENT (See) : <- 55.0

DEVICE *

DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL #

Level Transmitter Senses Level-1 Water Level & provides B21-N091A, B

analog signal to the MTU. Rosemount 1153

Master Trip Unit Trips at preset value tc B21-N691A, B ,

energize the MTU output Relay. Rosemount 510DU |

MTU Output Relay Receives signal from MTU and closes B21-K201A, B

on Imvel-1 signal. Agastat GP

'

Interfacing Relay Energizes on Reactor Low Level Logic. E21A-K7A, B GE HEA

Interfacing Relay Closes on Low Level-1. EllA-K7A, B GE HEA

Interfacing Relay Actuates RHR pumps. EllA-K9A, B GE HFA
.

Interfacing Relay Initiates RHR Pumps. EllA-K78A, B, C, D.
GE HEAs

Initiation Relay Actuates pumps Ell-C002C, D. EllA-K21A, B GE HFA

Initiation Relay Actuates pumps E11-C002A, B. EllA-Kl8A, B GE HEA

Interfacing Relay Energizes on Hi Drywell Pressure or EllA-K77A GE HEA
Level-2.

,

Interfacing Relay Energizes on pumps differential EllA-K23A GE HGA r

Pressure above setpoint. EllA-K25A GE HGA

Interfacing Relay Energizes when pump running delta-P EllA-K26A GE HGA
is greater than setpoint.

Interfacing Relay Energizes on-pump delta-P above set EllA-K27A, B GE HEA ;

serpoint & Low Level or Hi Drywell Pressure.
|

Time delay Relay Time delay on LPCI pipe break EllA-K34A, B

detection. CR2820

Reference Drawing Nos:-
61721-2095 29 Rev. N 6I721-2205-03 Rev. O
61721-2095-30 Rev. K 61721-2205-05 Rev. P
61721-2215-02 Rev. U 61721-2205-02 Rev. R
61721-2205 06 Rev. J j

C-24 i
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NEco-32291

RTT TRIP FUNCTION TABLE NO: 3.3.3-3 Fermi-2 (2 of 2)
RTT TRIP FUNCTION ITEM NO: 2.a
SYSTEM DESCRIPTION : Iov Pressure Coolant Injection mode of RER
TRIP FUNCTION DESCRIPTION : Reactor Vessel Iow Vater Level - Level-1
T/S RTT REQUIREMENT (Sec) : <- 55.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS fr MODEL,1

Interfacing Relay Energizes when Riser A delta-P is EllA-K35A, B GE HGA
greater than Riser B delta-P. EllA-K36A, B GE HGA

Interfacing Relay Closes Loop B LPCI valve EllA-K37A, B GE HFA

Interfacing Relay Actuates Recirculation valve E11A-K38A, B GE HFA
B31-F031A.

Interfacing Relay Actuates LPCI valves. EllA-K39A, B GE HFA

Interfacing Relay Actuates E11-F015A, B. EllA-K66A, B GE HFA

|

\

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

{ 6I721-2205-06 Rev. J

C-25
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NEDO-32291
.

RTT TRIP FUNCTION TABLE NO: 3.3.3-3 Fermi-2 (1 of 2).
RTT TRIP FUNCTION ITEM NO: 2.b
SYSTEM DESCRIPTION : Iow Pressure Coolant Injection mode of RHR
TRIP FUNCTION DESCRIPTION : Drywell pressure - High
T/S RTT REQUIREMENT (Sec) : <= 55.0

-DEVICE

DESCRIPTION OF COMPONENI FUNCTION PIS & MODEL #

Pressure Transmitter Senses Pressure and provides B21-N094E, F
analog signal to the MTU. Rosemount 1153

Master Trip Unit Trips at preset value to B21-N694E, F
De-energize the MTU output Relay. Rosemount 510DU

MTU Output Relay Receives signal from MTU and actuates B21-K209E, F

on Hi Drywell Pressure. Agastat GP

Interfacing Relay Energizes on Hi Drywell Pressure. EllA-KSA, B GE HEA-

Interfacing Relay Actuates on High Drywell Pressure EllA-K10A, B GE HEA .

and Low Water Level Logic. '

Interfacing Relay Actuates RHR Pumps. EllA-K9A, B GE HEA

Interfacing Relay Actuates RHR Pump start Logic. EllA-K78A, B, C, D. L

GE HEAs
!

Initiation Relay Actuates pumps Ell-C002C, D. EllA-K21A, B GE HEA

Initiation Relay Actuates pumps Ell-C002A, B. EllA-K18A, B CE HFA

Interfacing Relay Energizes on Hi Drywell Pressure or EllA-K77A GE HEA
Level-2.

,

!

Interfacing Relay Energizes on pumps differential EllA-K23A GE HGA
Pressure above setpoint. EllA-K25A GE HGA

Interfacing Relay Energizes when pump running delta-P EllA-K26A GE HGA
is greater than setpoint.

!
Interfacing Relay Energizes on pump delta-P above set EllA-K27A, B GE HEA

setpoint & Low Level or Hi Drywell Pressure. '

;

' Time delay Relay Time delay on LPCI pipe break EllA-K34A, B !

detection. CR2820

|

Reference Drawing Nos:-
61721-2095-29 Rev. N 61721-2205-03 Rev. 0
6I721-2095-30 Rev. K 6I721-2205-05 Rev. P
61721-2215-02 Rev. U 61721-2205-02 Rev. R
61721-2205-06 Rev. J

C-26 |
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NEDO-32291*

RTT TRIP FUNCTION TABLE NO: 3.3.3-3 Fermi-2 (2 of 2)
RTT TRIP FUNCTION ITEM NO: 2.b
SYSTEM DESCRIPTION : Low Pressure Coolant Injection mode of RHR
TRIP FUNCTION DESCRIPTION : Drywell Pressure - High
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 HGA

Interfacing Relay Closes Loop B LPCI valve. EllA-K37A, B GE HFA

Interfacing Relay Actuates Recirculation valve EllA-K38A, B GE HFA
B31-F031A.

Interfacing Relay Actuates LPCI valves. EllA-F.39A, B GE HFA

Interfacing Relay Actuates Ell-F015A, B. EllA-K66A, B GE HFA

,

Reference Drawing Nos:-

6I721-2095-29 Rev. N 61721-2205-03 Rev. 0
61721-2095-30 Rev. K 61721-2205-05 Rev. P
6I721-2215-02 Rev. U 61721-2205-02 Rev. R
61721-2205-06 Rev. J
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4

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 low Water Level - Level-2
T/S RTT REQUIREMENT (Sec) : <= 30.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL #

Level Transmitter Senses Water Level-2. B21-N091A
Rosemount 1153

Slave Trip Unit Trips at preset value for Level-2 B21-N692A
setpoint. Rosemount 510DU

MTU Output Relay Receive signal from the STU and trips 321-K202A
at preset value. Agastat GP

'

Interfar.ing Relay Energizes upon signal from the Output EllA-K79A GE HFA
Relay.

Initiating Relay Actuates Reactor Low Water Level- E41A-K2 GE HFA
Logic for the following valves:-

Steam Supply to Turbine Valve
E41-F001

Steam Supply line Outbd Valve
E41-F003.

Pump suction from CST
E41-F004. '

Pump Discharge
E41-F006.

Test Bypass to CST
E41-F008.

Redundant shut Off to CST
E41-F011.

Initiation Relay Lube Oil Cooling water E41A-K3 GE HFA
E41-F059.

|

Reference Drawing Numbers:-

61721-2095-29 Rev. N 61721-2221-07 Rev. T 61721-2205-01 Rev. G !

61721-2095-30 Rev. K 6I721-2221-04 Rev. U l

61721-2221-05 Rev. T 61721-2221-06 Rev. Q
6I721-2225-03 Rev. P 6I721-2205-02 Rev. R '

C-28
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NEDO-32291

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
TRIP FUNCTION DESCRIPTION : Reactor Vessel Low Water Level - Level-2
T/S RTT REQUIREMENT (Sec) : <= 30.0

,

DEVICE
DESCRIPTION OF COMPONENT FUNCTION PIS & MODEL *

Pump Discharge
E41-F007.

Initiation Relay Starts vacuum Pump. E41A-K7 GE HFA '

Starts Auxiliary Oil Pump '

at preset value.

-

2

5

i

Rsference Drawing Numbers:-

6I721-2095-29 Rev. N 61721-2221-07 Rev. T 6I721-2205-01 Rev. G
61721-2095-30 Rev. K 61721-2221-04 Rev. U
61721-2221 05 Rev. T 61721-2221-06 Rev. Q
6I721-2225-03 Rev. P 61721-2205-02 Rev. R
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APPENDIZ C.2
- :

RIVER BEND 12AD FIANT RTI INSTRUNENTATION IboF COMPONENTS

:

his Appendix details the River Send Imad Plant response time sensitive ;;

components, their corresponding functions in the respective loops, and their . |

model and MPL (Master Parts List) numbers. The top heading of each j

instrumentation loop identifies the trip function, system 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

{procedures, are either listed at the bottom of each loop description or .-

summarized in the tables at the front end of this appendix. The bases and
i

assumptions for the River Bend RTT instrumentation loop component
identification is listed in Section C.I.1, page C-1, of this appendix. |
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DRAWING REVISIONS USED IN REPORT
,

DRAWING SHEET REV
!

(828E243AA 05 13

16 14

17 08

828E445AA 02 28 ,

'03 27
!

04 24
,

t

08 27 ,

10 27

11 27

12 27

13 27 ?

14 27 ;

.i
15 29

17 27

828E531AA 02 25 '

02A 21

03 26 >

05 22
,

09 26 ,

t

'
10 24

18 22 !
|

828E534AA 03 18 I

08 24

09 25

'|10 23
1
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DRAWING REVISIONS USED IN REPORT ;
;

DRAWING SHEET REV -|
t

f828E534AA 13 27

14 24
.

15 27
e

16 24
!

17 24

828E535AA 02 12 j

06 20

07 19

I10 19

828E536AA 03 20
,

t

!04 15

05 15

06 16 ;

07 20 ;.

.'

828E539AA 02 27
P

04 27

08 28

13 27

851E602AA 01A 13

04 24 :1

05 19 i
i

1
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.
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RIVER BEND RTT PROCEDURE NUMBERS
:

1

STP-051-4801 STP-207-4801 !
STP-051-4802 STP-207-4802 |
STP-051-4803 STP-207-4803 ;

STP-051-4804 STP-207-4804 '

STP-051-4805 STP-207-4805
STP 051-4806 STP-207-4806
STP-051-4807 STP-207-4807 ;

STP-051-4808 STP-207-4808
STP-051-4809 STP-207-4809 i

'STP-051-4810 STP-207-4810
STP-051-4811 STP-207-4811 |
STP-051-4812 STP-207-4812 i

STP-051-4813 STP-207-4813 !
STP-051-4814 STP-207-4814 !

STP-051-4815 STP-505-4801 |
STP-051-4816 STP-505-4802 !

STP-051-4851 STP-505-4803 f
STP-051-4852 STP-505-4804
STP-051-4853 STP-505-4805 |

STP-051-4854 STP-508-4801 ,

STP-051-4855 STP-508-4802 -

STP-051-4856 STP-508-4803 j

STP-051-4857 STP-508-4804 )

STP-051-4858 STP-508-4805' '!
STP-509-4801 STP-508-4806~ |
STP-511-4801 STP-508-4807 ]
STP-511-4802 STP-508-4808 1
STP-601-4801 STP-508-4809 ..

STP-058-4802 STP-508-4810 |
STP-204-4802 ;

I

~!

:
i

!

q
!

|
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RIVER BEND RTT IDOP CALIBRATION REPORT NUMBERS

1. IIRPS .013 1. IIMSS . 012 1.ILICS.038

1.ILRPS.014 1.ILMSS.015 1.ILICS.039

1.ILRPS.015 1. IIRSS . 013 1.ILRPS.017

1.IIRPS.016 1.IIRSS.050 1.ILRPS.020

1.ILRPS.009 1.IIMSS .016 1.ILRPS.018

1.IIRPS.010 1. IIRSS.019

1.ILRPS.011 1.IIRSS.017

1.IIRPS.012 1. IIMSS.018

1.ILISM.009 1.IIMSS.020

1.ILISM.012 1.ILMSS.023

1.ILISM.010 1.IIMSS.021

1.ILISM.011 1.IIRSS .022
,

1.114SL.025 1.IIRSS .024

1.ILRHS.089 1.IIMSS.027

1.ILCSL.026 1.IIMSS.025

1.ILRHS.090 1.IIMSS.026

1.1LCSL.027 1.IIMSS.028

1. IIRHS.091 1.IIRSS.031
.

1.ILCSL.028 1. IIRSS . 029

1.IIRHS.092 1. IIRSS .030

1.ILCSH.036 1.ILIRS.061

1.ILCSH.034 1.ILIMS.057

1.ILCSH.032 1.ILIRS.059

1.ILCSH.033 1.ILLMS.062 !

1.114SH.038 1.ILIMS .058 f

1.ILCSH.037 1. ILIRS.060 '

1.IICSH.039 1.ILICS.020

1.ILCSH.040 1.ILICS.021

,

C-34



NEDo-32291

RTT TRIP FUNCTION TABI.E NO: 3.3.1-2 River Bend (1 of 1)____RTT TRIP FUNCTION 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

.

DEVICE
, DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL *

Transmitter Sends RPV Pressure signal to the B21-N078A
master trip unit. Rosemount 1152

Master Trip Unit De-energizes Relay C71A-K5A on B21-N678A
high RPV Pressure. Rosemount 510DU/710DU

MTU Output Relay De-energizes on High Pressure signal C71A-KSA
from the MTU. Agastat GP l

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
|valve Solenoid "A".

Interfacing Relay De-energizes on High Pressure. C71A-K70 i

Potter & Brumfield MDR '

initiation Contactor De-energizes Group 2 Pilot Scram C71A-K14K GE CR205
valve Solenoid "A".

Interfacing Relay De-energizes on High Pressure. C71A-K71 i

Potter & Brumfield MDR i

Initiation Contactor De-energizes Group 4 Pilot Scram C71A-K14S'GE CR105
valve Solenoid "A".

|
I
!

|

l

i

!Reference Drawing Numbers:-

828E531AA, Sheets 2, 9, 10, 18.
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RTT TRIP FUNCTION TABLE NO: 3.3.1-2 River Bend (1 of 1)_,
RTT TRIP FUNCTION ITEM NO: 4.0
SYSTEM DESCRIPTION : Reactor Protection System Response Times
TRIP FUNCTION DESCRIPTION : Reactor Vessel Water Level - Low, Level-3

T/S RTT REQUIREMENT (Sec) : <= 1.05
,

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

Transmitter Sends RPV Low water Level, Level-3 B21-N080A
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 510DU/710DU

MTU Output Relay De-energizes on Low Water Level-3 C71A-K6A
signal from the MTU. Agastat GP

'

Initiation Contactor De-energizes Group-l Pilot Scram C71A-K14A CE CR205
valve Solenoid "A".

Interfacing Relay De-energizes on Low Level Water. C71A-K69
Potter & Brumfield MDR

Initiation Contactor De-energizes Group-3 Pilot Scram C71A-K14G GE CR105
valve Solenoid "A".

Interfacing Relay De-energizes on Low Level Water. C71A-K70
Potter & Brumfield MDR '

Initiation Contactor De-energizes Group-2 Pilot Scram C71A-K14K GE CR205
valve Solenoid "A".

Interfacing Relay De-energizes on Low Level Water. C71A-K71
Potter & Brumfield MDR

!r.itiation Contactor De-energizes Group-4 Pilot Scram C71A-K145 GE CR105
valve Solenoid "A".

I
Reference Drawing Numbers:-

1

828E531AA, Sheets 2, 9, 10, 18.

C-36 |
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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 ATT 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-K14A
valve Solenoid "A" CE 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". GE CR105

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". GE 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

Raference Drawing Numbers:-

828E531AA, Sheets 2, 3, 9, 10, 18.
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 1)._,,,
,

RTT TRIP FUNCTION ITEM NO: 1.a

SYSTEM DESCRIPTION : Primary Containment Isolation
TRIP FUNCTION DESCRIPTION : Rx Vessel Low low Water Level - Level-2
T/S RTT REQUIREMENT (Sec) : <= 10.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL *

Transmitter Sends RPV level signal to MTU B21-N081A
B21-N681A. Rosemount 1152

Master Trip Unit Transmits RPV level signal to $TU B21-N681A
B21-N682A. Rosemount 510DU/710DU

Slave Trip Unit Deenergizes relay B21H-K148A on L-2 B21-N682A
'

to initiate isolation. Rosemount 510DU/710DU
s

STU Output Relay Deenergizes relays B21H-K27 *, K66A**, B21H-K148A
& K72A to actuate isolation.*** Agastat GP

Initiation Relay Closes reactor water sample valve B21H-K72A
B33-F020. Agastat CP

.

i

|

R2ference Drawing Numbers:-

828E445AA, Sheets 2, 3, 12, 15, 17.
* Contact goes to RUCU Level-2 Isolation Logic, Table 3.2.2-3/4a. j

Contact goes to Secondary Containment Isolation Logic. Table 3.3.2-3/3a. '
**

The signal from relay 321H-K148A goes through isolator B21H AT38 before***

it reaches relays B21H-K27, K66A & K72A.

i
,

C-38
|

|
i



1

NEDO-32291 I

|

RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 1)__ |RTT TRIP FUNCTION ITEM NO: 1.b
SYSTEM DESCRIPTION : Primary Containment Isolation

,

TRIP FUNCTION DESCRIPTION : Drywell Pressure - High ;
T/S RTT REQUIREMENT (Sec) : <= 10.0

i

DEVICE ,

DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL # l

Transmitter Sends drywell pressure signal to MTU C71-N050A i

C71-N650A. Rosemount 1154 t

.

Master Trip Unit Deenergizes relays C71A-K45A 6 K4A * C71-N650A
to initiate isolation. Rosemount 510DU/710DU

MTU Output Relay Deenergizes relay B21H-K23A to C71A-K45A
initiate RER isolation.*** Agastat CP

!
Initiation Relay and Closes RHR sample line valves B21H-K23A
Interfacing Relay E12-F075A & B **; energizes relay Agastat GP

B21H-K59A.

Initiation Relay and Closes RHR discharge valve to B21H-K59A
Interfacing Relay radwaste, E12-F040 **; deenergizes Agastat GP

relay E12A-K135A.

Initiation Relay Closes shutdown cooling upper pool E12A-K135A
valve, E12-F037A Agastat GP

,

P

:

Reference Drawing Numbers:-

828ES31AA, Sheets 2, 18
828E534AA, Sheets 3, 8, 13
828E445AA, Sheets 2, 11, 12, 15

.

* Contact goes to Secondary Containme: t 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 isolator B21H-AT38 before
it reaches relay B21H-K23A.
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 1) _
RTT TRIP FUNCTION ITEM NO: 2.a

SYSTEM DESCRIPTION : Main Steam Line Isolation
TRIP FUNCTION DESCRIPTION : Rx Vessel Iov Vater Level - Level-1
T/S RTT REQUIREMENT (See) : <- 10.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL *

L

Transmitter Senses RPV level & sends signal to ~ B21-N081A
the MTU B21-N681A. Rosemount 1152 ,

Master Trip Unit Deenergizes relay B21H-KlA on L-1 B21-N681A >

to initiate isolation. Rosemount 510DU/710DU

Output Relay Deenergizes relays B21H-K7A & K7K B21H-K1A
to actuate isolation logic. Agastat GP

Interfacing Relay Deenergizes relays B21H-K14A & B21H-K7A
K56A** to close valves. Agastat GP

Initiation Relay Closes outboard MSIVs B21-F028A-D.* B21H-K14A
Agastat GP

Initiation Relay and Closes Drain valve B21-F019 and B21H-K56A
Interfacing Relay deenergizes relays B21H-K8 & K9. Agastat GP

Initiation Relay Closes outboard MSL drain valves B21H-K8
B21-F067A & B. Agastat CP

Initiation Relay Closes outboard MSL drain valves B21H-K9 -

B21-F067C & D. Agastat GP

Interfacing Relay Deenergizes relay B21H-K51B B21H-K7K
to close valves. Potter & Brumfield MDR '

Initiation Relay Closes inboard MSIVs B21-F022A-D.* B21H-K51B
Agastat GP

Reference Drawing Numbers:-

828E445AA, Sheets 2, 3, 8, 10, 11, 13, 14, 17

* MSIVs close on one-out-of-two-twice Logic.
The signal from relay B21H-K7A goes through isolator B21H-AT38 before |**

it reaches relay B21H-KS6A.
,
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 1)__
RTT TRIP FUNCTION ITEM NO: 2.b
SYSTEM DESCRIPTION : Main Steam Line "A" Isolation
TRIP FUNCTION DESCRIPTION : Main Steam Line Radiation - High
T/S RTT REQUIREMENT (Sec) : <= 10.0

DEVICE
'

DESCRIPTION OF COMPONENT FUNCTION Mi'i. & MODEL #

Ion Chamber * Sends MSL radiation signal to log D17-N003A
radiation monitor D17-K610A. GE, 237X731G1

Log Radiation Monitor Deenergizes relay D17-K40 on High D17-K610A
MSL rad to initiate isolation. GE, 238X660G10

,

Output Relay Deenergizes relay C71A-K7A to D17A-K40
actuate isolation logic. GE Z2 Aux Trip Unit.

Interfacing Relay Deenergizes relay B21H-K84A C71A-K7A
to close valves. Potter & Brumfield MDR

Initiation Relay Deenergizes relays B21H-K72A***, B21H-K84A
K7A & K7K to close valves. Agastat GP -

Initiation Relay Closes reactor water sample valve B21H-K72A
B33-F020. Agastat GP

Interfacing Relay Deenergizes relays B21H-K14A & K56A B21H-K7A
to close valves. Agastat GP

,

Initiation Relay Closes outboard MSIVs B21-F028A-D.** B21H-K14A '

Agastat GP

Initiation Relay and Closes Drain valve B21-F019 and B21H-K56A
Interfacing Relay deenergizes relays B21H-K8 & K9. Agastat GP

Initiation Relay Closes outboard MSL drain valves B21H-K8
B21-F067A 6 B. Agastat GP

Initiation Relay Closes outboard MSL drain valves B21H-K9 i

B21-F067C & D. Agastat GP

Interfacing Relay Deenergizes relay B21H-K51B B21H-K7K
to close valves. Potter & Brumfield MDR

'
Initiation Relay Closes inboard MSIVs B21-F022A-D.** B21H-K51B

Agastat GP

Reference Drawing Numbers :-
828E445AA, Sheets 2, 3, 8, 10, 11, 12, 13, 14
828E531AA, Sheets 2A, 5
828E243AA, Sheets 5, 16, 17

Radiation Detectors are exempt from Response Time Testing.*

** MSIVs Close on one-out-of-two-twice Logic.
*** The signal from relay B21H-K84A goes through isolator B21H-AT38 before

it reaches relay B21H-K72A. |
1

C-41 |
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-RTT TRIP FUNCTION TABLE'NO: 3.3.2-3- River Bend- (1 of-1)_. -|
.RTT TRIP FUNCTION-ITEM NO: 2.c :

SYSTEM DESCRIPTION- : Main Steam Line Isolation ;

TRIP FUNCTION DESCRIPTION : Main Steam Line Pressure - Iow
'

.T/S RTT REQUIREMENT-(Sec) : <= 10.0- .|
1

!

DP.VICE .
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL # _

j
!

!

Transmitter Senses RPV pressure & sends signal to B21-N076A' >!
the MTU B21-N676A. Rosemount 1152

Master Trip Unit Deenergizes relay B21H-K4A on low- B21-N676A !'
pressure to initiate isolation. Rosemount-510DU

Output Relay Deenergizes relays B21H-K7A & K7K B21H-K4A $
to actuate isolation logic. Agastat GP -

Interfacing Relay Deenergizes relays B21H-K14A & K56A B21H-K7A
_

I

,

to close valves. Agastat GP.
!
r

Initiation Relay Closes outboard MSIVs B21-F028A-D.* B21H-K14A ;
Agastat GP- '

.

Initiation Relay and Closes Drain valve B21-F019 and- B21H-K56A
Interfacing Relay deenergizes relays B21H-K8 & K9. 'Agastat GP

,

:f-Initiation Relay Closes outboard MSL drain _ valves. B21H-K8
B21-F067A & B. Agastat GP ,

,

Initiation Relay Closes outboard MSL drain valves- B21H-K9-
B21-F067C & D. Agastat GP'

.

Interfacing Relay Deenergizes relay B21H-K51B B21H-K7K ;

to close valves. Potter & Brumfield MDR !
.

Initiation Relay closes inboard MSIVs 321-F022A-D.* B21H-K51B >

Agastat GP '|
e

i
;

i

.

!

,

J

Reference Drawing Numbers:- I

828E445AA, Sheets 2, 3, 8, 10, 11, 13, 14, 17
,

!

* MSIVs Close on one-out-of-two-twice Logic. j
r

C-42
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 Piver Bend (1 of 1) _
RTT TRIP FUNCTION ITEM NO: 2.d
SYSTEM DESCRIPTION : Main Steam Line Isolation
TRIP FUNCTION DESCRIPTION : Main Steam Line Flow - High
T/S RTT REQUIREMENT (Sec) : <= 10.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL # >

f

Transmitters Senses MSL flow & sends signal to the E31-N086A thru N089A-
MTUs E31-N686A thru N689A. Roseno2nt 1152

:
Master Trip Units Deenergize relays B21H-K120A thru E31-N686A thru N689A

K123A to initiate isolation. Rosemount 510DU/710DU
r

Trip Unit Output Relays Deenergize relay B21H-K3A B21H-K120A thru K123A
to actuate isolation logic. Agastat GP j

Interfacing Relay Deenergizes ralays B21H-K7A & K7K B21H-K3A
to close valves. Agastat GP

,

Interfacing Relay Deenergizes relays B21H-K14A & K56A B21H-K7A
to close valves. Agastat GP

'

Initiation Relay Closes outboard MSIVs B21-F028A-D.* B21H-K14A
Agastat GP

Initiation Relay and Closes Drain valve B21-F019 and B21H-K56A
Interfacing Relay deenergizes relays B21H-KS & K9. Agastat GP

Initiation Relay Closes outboard MSL drain valves B21H-K8
B21-F067A & B. Agastat GP-

P

Initiation Relay Closes outboard MSL drain valves B21H-K9
B21-F067C & D. Agastat GP

Interfacing Relay Deenergizes relay B21H-K51B B21H-K7K
to close valves. Potter & Brumfield MDR

i
Initiation Relay Closes inboard MSIVs B21-F022A-D.* B21H-K51B i

Agastat GP
,

:
L

-

,

;

Reference Drawing Numbers:- ;

I828E445AA, Sheets 2, 3, 8, 10, 11, 13, 14, 17
|
'MSIVs Close on one-out-of-two-twice Logic.*
,
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 -River Bend (l'of 1),_ |

RTT TRIP FUNCTION ITEM- NO: 3.a .j
SYSTEM DESCRIPTION : Secondary. Containment Isolation-
TRIP FUNCTION DESCRIPTION : Rx Vessel Low low Water 14 vel''- Level-2-
T/S RTT REQUIREMENT (Sec) : <= 10.0

'!

DEVICE :
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #~ !

ITransmitter Sends RPV level. signal to MTU .B21-N081A
.

B21-N681A. Rosemount 1152 :;

Master Trip Unit Iransmits RPV level signal to STU B21-N681A .

B21-N682A. Rosemount 510DU/710DU

' Slave Trip Unit Deenergizes relay B21H-K148A on L-2 B21-N682A
~

to initiate isolation. Rosemount 510DU/710DU

Output Relay Deenergizes relays B21H-K27*, B21H-K148A j
K66A*** 6 K72A** to actuate Agastat GP- (
isolation. ;

Initiation Relay & Closes drywell vent and purge valves, B21H-K66A
Interfacing Relay starts SGTS, deenergizes relay Agastat GP .;

B21H-K87A. Starts control room
~

Div..I air system.
,

t

Initiation Relay Closes Radwaste isolation valves, B21H-K87A i

shuts down & isolates containment Agastat CP
"

vent. system.

..

!

:

i

,

s.
,

b

-!
,' ~!

01 Reference Drawing Numbers:-
;

828E445AA, Sheets 2, 3, 10, 17 j
Contacts go to the RWCU Level-2 Isolation Logic, Table 3.3.2-3/4a.*

Contacts go to the Primary Containment Isolation Logic, Table 3.3.2-3/la. j**

The signal from relay B21H K148A goes through isolator B21H-AT38 before ;***

it reaches relay B21H-K66A. j
i

C-44 !
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 1)__ !
RTT TRIP FUNCTION ITEM NO: 3.b
SYSTEM DESCRIPTION : Secondary Containment Isolation
TRIP FUNCTION DESCRIPTION : Drywell Pressure - High
T/S RTT REQUIREMENT (Sec) : <= 10.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL *

Transmitter Sends drywell pressure signal to MTU C71-N050A
C71-N650A. Rosemount 1154 i

Master Trip Unit Deenergizes relays C71A-K4A & K45A* C71-N650A
to initiate isolation. Rosemount 510DU/710DU

MTU Output Relay Deenergizes relay B21H-K66A to- C71A-K4A *

actuate isolation logic.** Agastat GP

Initiation Relay and Closes DW vent and purge valves, B21H-K66A
Interfacing Relay starts SGTS, deenergizes relay Agastat GP

B21H-K87A.

Initiation Relay Closes radwaste isolation valves, B21H-K87A
shuts down & isolates containment Agastat GP
ventilation system.

'

MTU Output Relay De-energizes relay B21H-K23A to C71A-K45A
initiate RHR isolation.*** Agastat GP

,

Initiation Relay and Closes RHR sample line valves B21H-K23A
Interfacing Relay E12-F075A & B; de-energizes relay Agastat GP

,

B21H-K59A.

Initiation Relay Closes RHR discharge valve to B21H-K59A
Radwaste, E12 - F040. 'Agastat GP

Reference Drawing Numbers:- f

828E531AA, Sheets 2, 18
828E445AA, Sheets 2, 10, 11, 12, 15

Contacts go to the Primary Containment Isolation Logic, Table 3.3.2-3/lb.*

The signal from relay B21H-K4A goes through isolator B21H-AT38 before**

it reaches relay B21H-K66A.
;

The signal from relay B21H-K45A goes through isolator B21H-AT38 before*** '

it reaches relay B21H-K23A. |
|
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i

RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 2)__. ,

RTT TRIP FUNCTION ITEN NO: 4.a !
SYSTEH DESCRIPTION : Reactor Vater Cleanup Isolation

,
'TRIP FUNCTION DESCRIPTION : Delta Flow - High

T/S RTT REQUIREMENT (Sec) : <= 10.0 ' j

DEVICE !
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

Transmitter Sends signal of RWCU flow from RPV E31-N076A
to E31-K602A via E31A-SRU1. Rosemount 1152

Square Root Extractor Transmits signal to Summer E31-K604A. E31-K602A
Bailey 750

Transmitter Sends signal of RWCU flow from Clean- E31-N075A >

up F/D to E31-K605A via E31A-SRUl. Rosemount 1152

Square Root Extractor Transmits signal to Summer E31-K605A
E31-K604A. Bailey 750

Transmitter Sends signal of RUCU flow from RegenI E31-N077A
HX to E31-K603A via E31A-SRUl. Rosemount 1152

,

Square Root Extractor Transmits signal to Summer E31-K603A
E31-K604A. Bailey 15G

Summer Transmits signal to Electronic E31-K60s.A
Switch E31-K609A. Bailey 752

Electronic Switch Energizes Timer E31-R615A on high E31-N609A
differential flow. Bailey 74! ,

Time Delay Relay
~

After time delay energizes downstream E31-R615A
Relay. Eagle Signal HP5

Interfacing Relay De-energize Relay in Isolation logic E31A-K7A
B21H-K172. Agastat GP

Interfacing Relay De-energize downstream Relay B21H-K172
B21H-K27.* Potter & Brumfield MDR

Interfacing Relay De-energizes relays B21H-K145, K154, B21H-K27
K159 and K160. Agastat GP

Reference Drawing Numbers:-

851E602AA, Sheets lA, 4, 5
828E445AA, Sheets 2, 3, 11, 12, 15
* -The signal from relay B21H-K172 goes through isolator B21H-AT38 before

it reaches relay B21H-K27.
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,

RTT TRIP FUNCTION TABLE No: 3.3.2-3 River Bend (2 of 2) _
RTT TRIP FUNCTION ITEM NO: 4.a
SYSTEM DESCRIPTION : Reactor Water Cleanup Isolation
TRIP FUNCTION DESCRIPTION : Delta Flow - High
*1/S RTT REQUIREMENT (Sec) : <= 10.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

Initiation Relay Closes RWCU isolation valve B21H-K145
C33-F034. Agastat GP

Initiation Relay Closes RUCU isolation valve B21H-K154
G33-F004 Agastat GP

'

Initiation Relay Closes RWCU isolation valve B21H-K159
G33-F054. Agastat GP

Initiation Relay Closes RWCU isolation valve B21H-K160
G33-F039. Agastat GP '

i

!
J

|

1

)

)

Raference Drawing numbers:-

851E602AA, Sheets lA, 4, 5
828E445AA, Sheets 2, 3, 11, 12, 15
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 1)__
RTT TRIP FUNCTION ITEM NO: 4.e
SYSTEM DESCRIPTION : RWCU System Isolation
TRIP FUNCTION DESCRIPTION : Rx Vessel Iov Lov Water Level - Level-2
T/S RTT REQUIREMENT (Sec) : <= 10.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

Transmitter Senses RPV level & sends signal to B21-N081A
the MTU B21-N681A. Rosemount 1152

Master Trip Unit Transmits RPV level signal to STU B21-N681A
B21-N682A. Rosemount 510DU/710DU

,

Slave Trip Unit Deenergizes relay B21H-K148A on L-2 B21-N682A
to initiate isolation. Rosemount 510DU/710DU ;

STU Output Relay Deenergizes relay B21H-K27 to B21H-K148A-
actuate isolation. Agastat GP

Interfacing Relay Deenergizes relays B21H-K145, K154, B21H-K27 .

K159 & K160 to close valves. Agastat GP

Initiation Relay Closes RUCU isolation valve G33-F034 B21H-K145
Agastat GP

Initiation Relay Closes RUCU isolation valve G33-F004. B21H-K154
Agastat GP

'

Initiation Relay Closes RUCU isolation valve G33-F054. B21H-K159
Agastat GP

Initiation Relay Closes RUCU isolation valve G33-F039. B21H-K160
Agastat GP '

_

Reference Drawing Numbers:-

828E445AA, Sheets 2, 3, 15, 17

|
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 1)_RTT TRIP FUNCTION ITEM NO: 5.a
,

;
SYSTEM DESCRIPTION : RCIC Isolation
TRIP FUNCTION DESCRIPTION : RCIC Steam Line Flow - High
T/S RTT REQUIREMENT (Sec) : <- 10.0

DEVICE-
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL *

'

,

Transmitter Sends RCIC turbine supply delta E31-N083A
'

pressure signal to MTU E31-N683A. Rosemount 1152

Master Trip Unit Transmits delta pressure signal to E31-N683A
STU E31-N690A & energizes Relay E51A Rosemount 510DU/710DU
E51A-K64 on Plus 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 (TDPU)

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 CP

_

iReference Drawing Numbers:-

828E539AA, Sheets 2, 4, 8, 13

!
1

|
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 1)_
RTT TRIP FUNCTION ITEM NO: 5.c

SYSTEM DESCRIPTION : RCIC Isolation
TRIP FUNCTION DESCRIPTION : RCIC Steam Supply Pressure - Low
T/S RTT REQUIREMENT (Sec) : <= 10.0

DEVICE

DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

i
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; energizes 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

|

|

|

|

|
|

Reference Drawing Numbers:-

828E539AA, Sheets 2, 4, 8, 13
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RTT TRIP FUNCTION TABLE NO: 3.3.2-3 River Bend (1 of 1)_,
|RTT TRIP FUNCTION ITEM NO: 6.c

SYSTEM DESCRIPTION : Residual Heat Removal System Isolation
TRIP FUNCTION DESCRIPTION : Reactor Vessel Low Water Level - Level-3
T/S RTT REQUIREMENT (Sec) : <- 10.0 ;

DEVICE
DESCRIPTION OF COMPONENT FUNCTION XPL & MODEL *

Transmitter Senses reactor water level and sends B21-N080A
signal to MTU B21-N680A. Rosemount 1152

Master Trip Unit De-energizes relays C71A-K6A and B21-N680A
K46A on low water level-3. Rosemount 510DU/710DU

'

Interfacing Relay De-energizes relay B21H-K23A on low C71A-K6A
water level.* Agastar GP

Interfacing Relay De-energizes relay B21H-K129A on low C71A-K46A
water level.** Agastat GP

Interfacing Relay and De-energizes Relay B21H K59A & closes B21H-K23A
Initiation Relay RHR sample line valves E12-F075A & B. Agastat GP

Interfacing Relay and Energizes Relay E12A-K135A & closes B21H-K59A
Initiation Relay RHR discharge to RU Valve E12-F040. Agastat GP

Znitiation Relay Closes RHR shutdown cooling upper E12A-K135A
pool valve E12-F037A. Agastat GP

,

Interfacing Relay De-energizes Relays B21H-K54 & K165; B21H-K129A f
Energizes Relay E12A-KillA. Agastat GP ;

Initiation Relay Closes RHR reactor head spray valve 'B21H-K54
E12-F023. Agastat GP

Initiation Relay Closes RHR suction cooling valve B21H-K165
E12-F008. Agastat GP ;

Initiation Relay Closes RHR shutdown cooling injection E12A-KlllA .

valve E12-F053A. Agastat GP
|

Reference Drawing numbers -

828E445AA, Sheets 2, 11, 12, 15
1

828E534AA, Sheets 3, 8, 13
828E531AA, Sheets 2, 18

The signal from relay C71A-K6A goes through isolator B21H-AT38 before*

it reaches relay B21H-K23A.
** The signal from relay C71A-K46A goes through isolator B21H-AT38 before

it reaches relay B21H K129A.
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RTT TRIP FUNCTION TABLE No: 3.3.2-3 River Bend (1 of 1)__
RTT TRIP FUNCTION ITEM NO: 6.d

'

SYSTEM DESCRIPTION : Residual Heat Removal System Isolation ,

TRIP FUNCTION DESCRIPTION : Reactor Vessel low Water Level - Level-1
T/S RTT REQUIREMENT (Sec) : <- 10.0

DEVICE {
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

Transmitter Sends RPV Level signal to the master B21-N091A
trip unit B21-N691A. Rosemount 1154

Master Trip Unit Energizes Relay E21A-K91 on Level-1 B21-N691A
to initiate Isolation. Rosemount 510DU/710DU

Interfacing Relay Energizes Relay E21A-Kil to E21A-K91
close valves. Agastat GP

'

Interfacing Relay Energizes Relays E12A-K109A, K110A, E21A-Kil
and K125A, Agastat GP

Initiation Relay Closes RHR Test return valve E12A-K109A
E12-F024A. Agastat GP

Initiation Relay Isolates BOP functions for LOCA E12A-K110A
initiation. GE HFA

Initiation Relay Closes RHR Heat Exchanger Flow to E12A-K125A ;

Suppression Pool valve E21-F0llA. Agastat GP

,

t

I

,

|

Reference Drawing numbers:- |
!

828E535AA, Sheets 2, 6, 10.
828E534AA, Sheets 3, 8, 13. '
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RTT TRIP FUNCTION TABLE NO: 3.3.3-3 River Bend (1 of 1)_,
RTT TRIP FUNCTION ITEM NO: 1.0
SYSTEM DESCRIPTION : Iow Pressure Core Spray System
TRIP FUNCTION DESCRIPTION : LPCS System Initiation
T/S RTT REQUIREMENT (Sec) : <- 37.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTICN MPL & MODEL #

Transmitter Senses RPV level signal to MTU B21-N091A
B21-N691A. Rosemount 1154

Master Trip Unit Energizes relays E21A-K91 and K3A B21-N691A
to initiate system start. Rosemount 510DU/710DU

Trip Unit Output Relay Energizes relays E21A-K10 & K11 on E21A-K91
RPV level-1. Agastat CP

Transmitter Senses drywell pressure signal to MTU B21-N094A
B21-N694A. Rosemount 1154

Master Trip Unit Energizes relays E21A-K94 and KlA B21-N694A
to initiate system start. Rosemount 510DU/710DU

Trip Unit Output Relay Energizes relays E21A-K10 & Kll on E21A-K94
high drywell pressure. Agastat CP

Initiation Relay and Closes valve E21-F012; Energizes E21A-K10
Interfacing Relay relays E21A-K151 & K14. Agastat GP

Interfacing Relay Energizes relay E21A-K12 after E21A-K151
2 sec. time delay. Agastat TR14D

Initiation Relay Starts LPCS pump E21-C001. E21A-K12
GE HMA

Initiation Relay Opens LPCS injection shutoff valve E21A-K14
E21-F005. Agastat GP

-

Reference Drawing Numbers:-

828E535AA, Sheets 2, 6, 7, 10
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.

RTT TRIP FUNCTION TABLE NO: 3.3.3-3,
._

RTT TRIP FUNCTION ITEM NO: 1.1 , _ River Bend (1 of 3) _
Low Pressure Coolant [r[U _sn Mode af RHR SystemSYSTEM DESCRIPTION :

TRIP FUNCTION DESCRIPTION : LPCI Mode of RHR System initiation, Pumps A & B
,

T/S RTT REQUIREMENT (Sec) : <- 37.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL *

'

Transmitter Senses RPV level signal to MTI'
~

B21-N091A I

B21-N691A. Rosemount 1154

Master 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** & Kll on E21A-K91
RPV level-1. Agastat GP

Transmitter Senses drywell pressure signal to MTU B21-N094A
B21-N694A. Rosemount 1154

Master Trip Unit Energizes relays E21A-K94 and B21-N694A
B21C-KlA* to initiate system start. Rosemount 510DU/710DU

Trip Unit Output Relay Energizes relays E21A-K10** 6 K11 on E21A-K94 '

high drywell pressure. Agastat GP

Transmitter Senses RPV level signal to MTU B21-N091B
B21-N691B. Rosemount 1154

"
Master 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

Transmitter Senses drywell pressure signal to MTU B21-N094B
B21-N694B. Rosemount 1154

Master Trip Unit Energizes relay E12A-K5 to initiate B21-N694B
system start. Rosemount 510DU/710DU

_

Reference Drawing Numbers:-

828E535AA, Sheets 2, 6, 10
828E534AA, Sheets 3, B, 9, 10, 13, 14, 15, 16, 17, 24 "

851E602AA, Sheets lA, 4

Notes: '

B21C-K3A 6 KlA, 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 TRIP FUNCTION TABLE NO: 3.3.3-3 River Bend (2 of 3)__
'RTT TRIP FUNCTION ITEM NO: 2.a
SYSTEM DESCRIPTION : Low Pressure Coolant Injection Mode of RER System
TRIP FUNCTION DESCRIPTION : LPCI Mode of RER System Initiation, Pumps A & B
T/S RTT REQUIREMENT (Sec) : <= 37.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

Trip Unit Output Relay Energizes relays E12A-K109B, K9B, E12A-K5
and K126B on high drywell pressure. Agastat GP

Interfacing Relay Energizes relays E12A-K125A, K126A, E21A-Kll
K9A, K94A, & K109A. Agastat GP

Initiation Relay Closes RHR HX flow valve to suppres- E12A-K125A
sion pool, E12-F0llA. Agastat GP

Initiation Relay and Opens RHR injection valve E12-F027A. E12A-K126A
Interfacing Relay Agastat GP

Interfacing Relay Energizes relays E12A-K93A, K70A, E12A-K9A
K23A & K95A. Agastat GP

Interfacing Relay Deenergizes relay E12A-K95A after E12A-K93A
10 min. time delay. Agastat TR14D

Initiation Relay Opens valve E12 F048A for RHR HX E12A-K95A ,

shell side bypass; allows closure Agastat CP
after 10 min.

Initiation Relay and Starts RHR pump E12-C002A; energizes E12A-K70A
Interfacing Relay relay E12A-Kl8A after 7 sec. TD. Agastat TR14D

Initiation Relay Starts RHR pump E12-C002A. E12A-Kl8A
GE HFA

Initiation Relay Opens RHR injection valve E12-F042A. E12A-K23A
Agastat GP

Initiation Relay and Closes RHR steam line isolation E12A-K94A
Interfacing Relay valve E12-F052A; deenergizes relay Agastat GP

E12A-K96A.
,

Initiation Relay Closes RHR valves E12-F051A & E12A-K96A
E12-F065A. Agastat GP

Rsference 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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RTT TRIP FUNCTION TABLE NO: 3.3.3-3 River Bend (3 of 3)__
'RTT TRIP FUNCTION ITEM No: 2.a

SYSTEM DESCRIPTION : Iov Pressure Coolant Injection Mode of RHR System
TRIP FUNCTION DESCRIPTION : LPCI Mode of RHR System Initiation, Pumps A & B
T/S RTT REQUIREMENT (Sec) : <= 37.0

,

DEVICE

DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #
,

Initiation Relay Closes RHR test return valve E12A-K109B
E12-F024B. Agastat GP

Interfacing Relay Energizes relays E12A-K93B, E12A-K9B
K95B & K70B. Agastat GP

Timer Relay Energizes relay E12A-K95B after E12A-K93B
10 min. time delay. Agastat TR14D

Initiation Relay Opens RHR HX shell bypass valve E12A-K95B
E12-F048B. Agastat GP

Timer Relay Energizes relay E12A-Kl8B after 7 see E12A-K70B
time delay. Starts RHR Pump E12-C002B. Agastat TR14D

Initiation Relay Starts RHR pump E12-C0023. E12A-Kl8B
GE HFA

Interfacing Relay Energizes relays E12A-K125B, K94B E12A-K126B
& K102. Agastat GP

Initiation Relay Closes RHR HX valve E12-F0llB, flow E12A-K125B
to suppression pool. Agastat GP

~

Initiation Relay and Opens RHR "B" injection valve E12A-K94B
Interfacing Relay E12-F027B; energizes relay K23B; Agastat GP

deenergizes relay E12A-K96B.

Initiation Relay Closes Solenoid valve E12-F065B E12A-K96B
(condensate discharge to suppression Agastat CP
pool or RCIC.)

Initiation Relay Opens RHR injection valve E12-F0423. E12A-K23B
Agastat GP

|

Reference Drawing Numbers:-

828E535AA, Sheets 2, 6, 10
828E534AA, Sheets 3, 8, 9, 10, 13, 14, 15, 16, 17, 24 j

851E602AA, Sheets lA, 4

i
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RTT TRIP FUNCTION TABLE NO: 3.3.3-3 River Bend (1 of 2)__
RTT TRIP FUNCTION ITEM NO: 2.b
SYSTEM DESCRIPTION : Low Pressure Coolant Injection Mode of RHR System
TRIP FUNCTION DESCRIPTION : LPCI Mode of RER System Initiation, Pump C
T/S RTT REQUIREMENT (Sec) : <- 37.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

Transmitter Senses RFV level signal to MTU B21-N091B
B21-N691B. Rosemount 1154

Master 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

Transmitter Senses drywell pressure signal to MTU B21-N094B
B21-N694B. Rosemount 1154

Master Trip Unit Energizes relay E12A-K5 to initiate B21-N694B
system start. Rosemount 510DU/710DU

Trip Unit Output Relay Energizes relays E12A-K109B, K9B, E12A-K5 }and K126B on high drywell pressure. Agastat GP

Interfacing Relay Energizes relays E12A-K125B, K94B E12A-K126B 4

& K102. Agastat GP

Initiation Relay and Closes RHR HX valve E12-F011B, flow E12A-K125B
Interfacing Relay to suppression pool; energizes relay Agastat GP

E12A-K23C.

Initiation Relay Opens RHR injection valve E12-F042C. E12A-K23C
Agastat GP

Initiation Relay and Opens RHR "B" injection valve E12- E12A-K94B
Interfacing Relay F027B; energizes relays E12A-K70C Agastat GP

& K23B*; deenergizes relay E12A-K96B*.

Timer Relay Energizes relay E12A-Kl8C after E12A-K70C
2 see time delay. Starts RHR pump Agastat TR14D
E12-C002C.

Reference Drawing Numbers:-

828E534AA, Sheets 3, 9, 10, 15, 16, 17, 24

Notes:
* E21A-K109B, K9B, K23B & K96B lead to start of RHR pump B

(see Table 3.3.3-3, Item 2.a).
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1

RTT TRIP FUNCTION TABLE No: 3.3.3-3 River Bend (2 of 2)_
RTT TRIP FUNCTION ITEM NO: 2.b

SYSTEM DESCRIPTION : lov Pressure Coolant Injection Mode of RER System
TRIP FUNCTION DESCRIPTION : LPCI Mode of RER System Initiation, Pump C
T/S RTT RIQU.REMENT (Sec) : <= 37.0

DEVICE
DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

Initiation Relay Starts PJ1R pump E12-C002C. E12A-K18C ,

GE HFA

Initiation Relay Closes PJIR "C" test return E12A-K102
valve E12-F021.. Agastat GP

Reference Drawing Numbers:-

828ES34AA,' Sheets 3, 9, 10, 15, 16, 17, 24
:
INotes:

E21A-K109B, K9B, K23B & K96B lead to start of RHR pump B (see Table 3.3.3-3, i*

Item 2.a).
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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
SYSTEM DESCRIPTION : High Pressure Core Spray System
TRIP FUNCTION DESCRIPTION : HPCS System Initiation
T/S RTT REQUIREMENT (See) : <- 37.0

|
DEVICE

DESCRIPTION OF COMPONENT FUNCTION MPL & MODEL #

Transmitter Senses RPV level signal to MTU B21-N073C
B21-N673C. Rosemount 1154

Master Trip Unit Energizes relay E22A-K73 to B21-N673C
initiate system start. Rosemount 510DU/710DU

Trip Unit Output Relay Energizes relay E22A-Kil on RFV E22A-K73
level 1. Agastat GP

Interfacing Relay Energizes relays E22A-K3, K9 & K109. E22A-Kll
Agastat CP

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 i

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
CE HFA

Initiation Relay Opens HPCS ralves E22-F001 & F004. E22A-K9
Agastat CP |

Initiation Relay Closes HPCS test valves E22-F010 E22A-K109
F0ll & F023. Agastat CP

I

I

Raference Drawing Numbers:-

!828E536AA, Sheets 3, 4, 5, 6, 7

!
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APPENDIX D i
!

RTT FAILURE EXPERIENCE REVIEW FRCH INDUSTRY DATA BASES i
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i

This Appendix summarizes the results of a comprehensive BWR Owners' Group
investigation with respect to the generic failure of response time sensitive i

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 h
(RT) and other redundant surveillance tests that would detect the same generic

,

failure.

t
;

The remaining columns classify other or additional redundant surveillance j

tests that can also pick up the same generic failure mode. Each colurm in the '

Generic RTT Components Failure Mode Experience is described below: !

(A) Part Name

This column identifies the response time sensitive component, its !

manufacturer and model number. The failed part is also listed, followed 8

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 I

followed by the identification of the failed part, the root cause, the i

failure symptom and the resolution. Final resolution involves design
change, naterial change, component disqualification for a specified
function and even discontinuation of the component by the manufacturer. i

|

(C) Punctional 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) !

lWhen the response or performance characteristics of a response time j

sensitive conponent 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. I

|

D-1

)



. . - -. - - - . .

!
'

l

,

NEDO-32291 '|

,

b
(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.
i
h

NOTE: Calibration is channel calibration as defined in the Technical
;

Specifications and Appendix B, but does not include the Channel j

Functional test. For relay calibrations, refer to initial installation !

testing and/or a one-time-only generic document requirement. ;

I

(F) Visual Inspection f
:

This method carefully examines by sight but without.the use of j

instrumentation. This can include disassembly when necessary, checks for f
tightness, cleaning, binding and freedom of movement, etc. Et

,
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DETECTABLE BY TYPR$ OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM -CHANNEL VISUAL-
P. ART NAME RELAYS (YES/N01. ON RT FUNCTIONAL 'CAllBRATION FUNCTION CHECK INSPECTION

Generic Relay. Silver-nickel or silver-cadmium alloys will Yes No Yes No Yes No Yes

tarnish or oxidize 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-
(IEN88-98) tions. The sparking in the contact sur-

f aces tends to promote a self-cleaning
mechanism that reduces the oxide buildup on
the contacts.

Vestinghouse ARD. Increased drag was found on the relay sole- No Possible Yes No Yes No Yes

nold armature. This was attributed to an
Relay solenoid increased resistance caused by dust on the $.
armature. relay contact. Increased drag was caused 8? by granules from the coil potting compound O" (IEN 88-88 Suppl) (sand based material) lodging between the - U

'

solenoids coil spool and the armature that $
moves . inside the coil spool. Resulting in
increased relay contact resistance and

[
breakdown of call potting compound due to
aging.

GE HFA. Improper adjustments of contact gap and Yes hone 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. cpen, but ca1 de changed to normally

closed. If this setting is changed then
(IEN 83-19 & the contact gap and wipe settings must be
$11 44 + Suppl) adjusted properly.

(* Gap setting during installation)..

,
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DETECTABLE BY TYPES OF SLRVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERICFAILUREMODE(S) FAltlRE IMPACT CHANNEL SYSTEM CHANNEL VISUAL

PART NAME RELAYS (YES/N01 ON RT FUNCTIONAL CAllBRATION FUNCTION CHECK INSPECTION- :

Westinghouse BFD. The new style BFD relays exhibited marginal Yes Possible Yes Yes* Yes No No

NBFD. Armature over or unsatisfactory contact making character-
travel tstics due to insuf ficient armature travel.

The minimum acceptable overtravel estab-
(IEB 19-25) 11shed is 0.0Z inch, which is defined as

the distance the relay armature travels
beyond the point at which normally open
contacts - la. Contact over travel of all
eight pu:. & travel pole relays can be con-
firmed by measurement.

(* Contact overtravel measurement) >

sc
tg

Cutler-Hantner Type M Type-M Relays failed during testing. The Yes None Yes No Yes No Non
g Relays with DC cause of failure was loss of are gap in the y

Colls. coil cleaning contact, where the normal - y.
mode of operation is to have the coil H

Cot) burnout. energized. This contact prevents winding
burnout by interrupting the inrush current

(IEB16-06) to the pickup coll. The loss of arc gap in
the clearing contact was caused by an
abnormal amount of heat induced shrinkage
of molded magnet carriers.

Vestinghouse BFD. During testing relays were discovered with Yes None Yes No Yes No No

excessiva operating times and open circuit
Coll Insulation and failures. These were caused by over heat-
solder joints. Ing of the relay cotis. This overheating

may result in coil insulation breakdown or
(IEB16-05) melting of the coli solder joints, either

of which can lead to open circuit failure.
This overheating can also result in the

deformation of the nylon coli sleeve in

which the plunger travelers, affecting the

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



DETECTABLE B7 T7PS3 0F SURVEILLANCE TESTS
FUNCTIONAL LOGIC

GENERICFAILUREMODE(S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NA14E RELAYS .(YES/NO) ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK [NSPECTION_

re la. opening time. This coil has been
replat d by a new coli insulation that is
less susceptible to temperature
degrada ion.

GE Induction Disc A higher than normal pick-up value was No None Yes Yes Yes No NoRelays. (IAC, IAV. caused by ytroleum jelly lubricant which
ICR or ISCV) under high temperature conditions can

migrate to the backstop. 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 80-01) procedure is reconenended. *
UU

Vestinghouse BF(AC) Relay malfunctions were caused by the pin Yes None Yes No Yes No No
'

BFD(DC). that connects the plunger to the operating *
phead rubbing against the contact block.

Pin misalignment. This rubbing action resulted in friction

that impeded the plunger movement when the
.(IEC 76-02) relay coil was energtzed, there by prevent-

ing contact movement. Relays would operate
properly when the pin was centered in the
plunger. As a result the relay contacts
remained in the de-energized position even
though the coil was energized. Relay
replacement was reconrnended.

Westinghouse BFD. While conducting periodic response time Yes None Yes No Yes No Yestest two relays were found to be stuck in
Struck Armature. the energized position with the coli

de-energized. Investigation revealed that
(IEB 79-25) the armature was sticking to the armature

- _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . __ .. . . _ - . - -. ~ . . _ . - , . . . - . , ._ . ,
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DETECTABLE BY TYPES OF $lstVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAllt!RE MOK (5) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL

PART NAME RELAYS (YES/NO) ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

stop post. This condition is created when

heat generated by normally energized coils
causes a sof tening and resultant flow of

epoxy adhesive. The epoxy a d estve 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 energ1:ed positlon.

Adams & Vestlake Co. Failures were ''f alled closed" type. The Yes Yes- Yes No Yes No No

number of multiple f ailures detected sug- N
Mercury-Wetted gest the presence of a comon-mode f ailure 8

7 matrix relays. mechanism. Due to the high random failure E*
rate. 6nd a possible comon-mode failure U

(IE8 80-19) mechanism, these relays have been replaced $
by dry-contact relays.

GE Type HFA Relays. Fallures involved relays that were contino- Yes None Yes No Yes No No
ously energized in AC circuits and failed

Lexan Coll Spool to open when de-energized. The cause was
meteria l. the deterioration of the coil wire insula-

tion as a result of the effects of aging.

(IEB 84-02) Failure mechanism begins with wire insula-
tion f ailure resulting in shorted turns, !

causing increased coil temperature and

eventual coil failure. Coll. temperatures
can reach a level which can vaporize the
insulating materials and can melt the coil
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 B7 TYPES OF SURVE!LLANCE TESTS
FUNCTIONAL LOGIC

GENERIC FAILURE MODE ($) FAILtRL [MPACT CHANNEL SYSTEM CHANNEL VI$UALPART N ME RELAYS _ LYES /NO) ON RT FUNCTIONAL CALIBRATION FUNCTION CHErK INSPECTION

contact circuit. Recommended replacement
by new " Century Series * HFA relay that uses
a high-temperature-rated plastic material
called "Teftel"

GE HFA Relays. ' Inadequate latch engagement, (when thr Yes None fes No Yes No Yes
*

is energized) was caused by the an .

Latch Engagement. latch operation that locks in the change in
the state of the contacts and holds them in

(IE Not 88-14 that state once the relay is de- energized
unt il 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
of the armature by the required minimum of %. '

i

8? 1/32 inch. With less than 1/32 inch latch 1-"
engagement. It is possible that the relay-

Ucould unlatch prematurely. There are two
$ '

circumstances that can cause latch engage-
ment tcr be less than 1/32 inch: (1) In-
suffic!cnt clearance between the to? of the
relay armature and the top of the raving
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 and the armature is achieved.

,
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DETECTABLE BY TYPFS OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAlltRE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL

PART NAME RELAYS ffES/N01 _0N RT FUNCTIONAL CAllBRATION FUNCTION CHECK INSPECTION

GE Type STD. . A malfunction was caused by radio frequency No None No No No No Yes*

Interference from an activated transceiver.
Radio Frequency In the re-designed card the STD dropout
Interference. point was reduced to 32 militseconds. This

significantly reduced the relay radio fre-
IEB 76-03. quency sensitivity.

(* Detectable after the trip has occurred)

GE STO Transformer The zener diode or the associated droping Yes None Yes No Yes No No

differential Relays, rettstors on the STD sense Ampilfler card
have failed shorted. The cause was the two

Zener diodes. zener diodes whose cases were physically h
touching, resulting .in a short circuit. 8

7 (IEB 16-03) The sense ampilf ter card has. been rede- O"
signed using a new printed circuit card U
with components arranged to preclude any U
possibility of short circuits.

GE Relays HFA, ' IGA, Open circuit coli 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 humid conditions were

Fa ilures. attributed as the fundamental causes of the
corrosion and resulting coil failures.

(IEB 84-02) Investigation revealed that heat stabiliz-
.ing element of the nylon coil spool con-
tained halogen tons which could be released
over time. When combined with moisture the
halogen tons form hydrochloric acid and
copper salts which can cause the eventual
open circuit failure of the coils. Vendor

,
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DETECTA9tE B7 T7 PES OF SURVEILLANCE TESTS

FUNCTIONAL - LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL- VISUAL
PART NAME RELAYS (YES/NO) C't RT FUNCTIONAL CALIBR ATION FUNCTION CHECK INSPECTION

recommended replacing the coils 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 surf ace cracking
when exposed to hydrocarbons. These sur-

(IE Not 81-01 & face cracks can ultimately deteriorate to a
Sil 44'+ Suppl) point where the relay actuation would be *

blocked by-this debris, and thereby inhib-
iting the safety function. I

:C

9.

O7 GE HTA (PVD 218 PVD The HFA relays were not resetting. The Yes Noce 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 U

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.

(IE Not. 88-14)

GT[ Sylvania AC Normally energized relay coil was burning Yes None Yes No Yes No Yes
Relays. and smoke was observed coming from the

Relay room. Upon de-en,rgitation of the
Relay Coll. relay coll the smoke stopped. The cause

was determined to be coli end-of-life ther-
(IE Info Notice No. mal aging and accelerated thermal aging of
84-20.) related relay components,

,

..

!

i
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 (YES/N01 ON RT FUNCTIONAL CAllBRATION FUNCTION CHECK INSPECTION

Vestinghouse Type Random trip output caused by relays con- Yes None Yes No Yes No No
SA-1 differential talning S.T. SEMICON silicon-controlled

relays, rectifiers in SA-1 type relays. The twor

potentially significant problems are insuf-
Internal Capacitor f tclent surge-withstand-capability (SVC)
Failure. and internal tantalum capacitor failures

due to corrosion that results in the leak-
(IEN No. 83-63) age of the electrolyte. Vendor reconinends

a surge protection module be added to this
relay model.

,

AGASTAT E-7000 The pneumatic timing diaphragm leaks out a No Yes Yes* Yes Yes* No No
fluid substance as a function of time and %

Pneumatic timing temperature. This fluid substance tends to
8

4 diaphragm affect the diaphragm seal on the relays d,
o operating at high temperatures for extended U

(IEN 82-04) periods, resulting in shorter time delays $.
than those set on the relay dial.

(Note: Time delay relays require response
verification through calibration)

(* assuming significant deviation from
desired setting)

Westinghouse NBFD At high ambient temperature conditions. Yes None Yes No Yes .No No
relay coils could fall due to the inductive

Relay coil Insulat- voltage spike generated by the de-energtze-
Ing material tion of the relay coll. lhese failures are

confined _to normally energized relays.
(IENNo.82-02) Mylar insulating material resolves the coil

burnout by high voltage spikes.

_ _ ~_ .u._.-_...__.n.-_ _ . _ __ . . -- , . _. -. . - - . - . _ _ _ . -_ .._ . . _
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pffECTABLE BY TYPES Or SURVEILLANCE TESTS
FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PARL8 TAME RELAYS .[TES/ND) _ _0N RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

GE HFA Partial melting of the Nylon coli spool Yes Yes Yes No Yes No ' Tes
prevented the relay from moving to the '

Coll Spool material de-energized position for several minutes
after the coil was de-energized. On

(IEN No. 82-13) another occasion melted LEXAN material was
found to be the cause. Melted 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
2:fixed air gap in the magnetic circuit. The M'

increase in the current caused by the air
E gap produced excessive temperature rise in

MU the coll. This excessive temperature rise, ythrough conduction and convection to the H
armature assembly and shading ring eventu-
ally caused remaining spool flange to
soften, melt and move. As the piece 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 temperature and the
melted LEXAN then hardened and created a
bond between the armature and the pole
face. Thus when the call was de- energized
the return spring force was not enough to
break this bond. It was recommended that
the LEXAN and Nylon coil spool be replaced
with Century Series TEFZEL coli spools.

. _ - _ _ _ - _ _ - _ . _ . . . - . . . . . . - - - - --- _ .- . . . - - - _.-_ _ ._ - --_- _-..
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DETECTABLE BY TYPES OF StRVEILL ANCE TESTS

| FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
'

PART NAME RELAYS (YES/NO) ON RT FUNCTIONAL CAllBRATION FUNCTION CHECK. INSPECTION

AGASTAT E-7000. The time-relay measurements of horizontally No Yes Yes* Yes Yes* No No

bench calibrated but vertically installed
Relay orientation. relays were as much as 30% greater than

i that of the bench calibration. Bench call-
| (IEN 85-49) bration should be performed in the same

,

[ orientation as the mounted device.

(Note: Time delay relays require response
,

verification through calibration)

(* assuming significant deviation f rom
desired setting)

2:
M

8,Westinghouse NBFD. Coll sticking problems were attributed to Yes* Yes** Yes No Yes No Yes
'

4 coil filler epoxy which flows durIng ser- U
M Coll Filler epoxy. vice into the plunger cavity, inhibiting @

the relay from moving to a de-energized "

(IEN 82-54) position after the power is removed. This

results in sluggish relay operation.

(* Failure results over time)
(** Some RT degradation possible before
complete functional failure)

i
AGASTAT CR0095. Relay failed to energize due to the socket Yes None Yes No Yes No No

contact being disengaged from the socket
Relay Sockets. and not making contact with the mating

relay contact
(IE N 82-48)

-_....._u. . - . . _ __ . ..u..~..__, .-~ _ _ _ _ _ _ _ _ _.-..__.-.;.._ _ _ - . - - _ _ _ _ _ _ _ _ _ _ _ _ . _



DETECTABLE BY TYPES OF SURVEILLANCE TEST 0
FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME RELAYS (YES/NO) ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK JNSPECTION ,

'

GE HFA. 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 phenolic support assembly. The root >

Finger. cause of the binding was determined to be
movable contacts that were manufactured

(IEN88-69Supp.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 arm could interfere with the relay
contact wipe.

2:ASEA BB ITE-Sil The ITE-SIL relays encounter spurious relay No None Yes* No Yes* No No M
Time-over current actuations caused by faulty silicon- I

4 relays controlled rectifiers (SCRs). These SCR yW allow current to flow in the absence of the N
Silicon controlled proper gating signal. These leakage N

~

rectifiers (SCRs). currents were of suf ficient magnitude to
energize the trip coil of the associated

,

(IE 88-58) circuit breaker.
.

(* After trip has occurred)

AGASTAT (GP, FGP, The nylon movable contact arm was coming in Yes None Yes No Yes No No
'.oP) contact with 'the barrier strip on the

melamine phenol plastic relay base. Conse-
Nylon movable con- quently this mechanical interference pre--
tact arm, vented one of the four sets of contacts

from changing state in the relay. It was
(IEN 84-20) determined by GE and Amerace. testing that

these failures were end-of-service-life
resulting from service aging of energized '

relays in combination with the mechanical t

configuration and tolerances. Vendor has

- - - - _ - _ _ _ _ - _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ - - . _ - - - _ _ _ - _ _ _ _ - - _ _ - - _ - a _ _ _ - _ _ _ . _ _ _ ._ __. .__ __._ _- _- --
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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 (YES/N01 ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

4

since made a design change to correct the
mechanical configuration and tolerance

problems.

AGASTAT (GP) Mechanical interference between the moving Yes None Yes* No Yes* No No

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 in clearances. Amerace Cor-
poration introduced a design change by cut- Z
ting a notch in the barrier strip to pro-

? vide additional clearance. 4H
D n

M(* Stuck relay will be detected) $

GE CR120A. A small relay fire occurred in a relay Yes None Yes No Yes No Yes
panel due to overheating and subsequent

Contact Arm ignition. The contact arm 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-SED, which is self extinguishing and
flame resistant.

GE CR120A. Otrty contacts were found on the transfer Yes None Yes No Yes No No
relay'in feedwater level control contacts

Oltty Contacts. that were extremely resistive. Relay uses
dry silver plated contacts. Relay contact

(Brunswick daily with gold contacts would be better choice
status report)- according to the customer.

~ . . . .- . -- . . . .- - . .- - - - . . . . . -.- ~, . . , , , - .-_ .-. .- --. . ..- - _ _ _ . .
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS
FUNCT10NAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART MAME RELAYS __ f YES/NO) ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

GE CR120A. The apparent cause of the de-energiration Yes None Yes No Yes No No
of the relay was loss of continuity to the

deposit buildup on relay due to deposit built up on the sur-
contact surface face of the contacts. These deposits

caused a momentary loss of continuity in
' (Feral Report) the relay. Tie deposits were analyzed to

consist of stiver sulfide, stitcon 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 Coll caused the relay coll to fall whlie exceed-
windings. Ing the maximum current rating of down-

n stream devices. Aging analysis revealed Q
Oy (Sil. No 44 that the thermal aging of the nylon coil

Supp 1.2) bobbins was the probable cause of failure. y*

Embrittlement of the nylon bobbins was most y
H

severe at the location where the bobbin
makes contact with the magnetic shading
turn. Extreme embrittlement can lead to
cracking of the nylon bobbin which allows
the call 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 Nothe aluminum adapter plate and magnetic
Four No. 8x 5/8 core assembly to the back side of the relay '

inch screws, case were not mechanically tight. Movement
of the mechanical core can result in incor-

(Sil No. 44 &- rect contact operation. Furthermore, par-
Sup 1.2.3.4.5) tial contact between the magnetic core

faces and the armature may occur causing

. _ _ . _ _ _ _ _ _ . - _ _ - - . _ - _ _ _ _ _ _ - - . - _ _ . - - . - . . - . -. - -. . - -. .-. - -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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DETECTABLE BY TYPES OF SURVEILLANCE TESM

FUNCTIONAL LOGIC

GENERIC FAltuRE H0DE(S) FAILURE IHPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME RELAYS .(YES/NO) ON RT FUNCTIONAL CAllBRATION FUNCT10'l CHECK INSPECTION

the relay coil to overheat due to en incom-
plete or partial path for the magnetic

flux.

HFA 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 energiza-

tion caused the varnish to soften and then
(SIL No. 44) reharden, resulting in the adhesion of the

pole pieces.

't
t1HFA Relays. During inspections of relays, it was dis- Yes None Yes No Yes No Yes g

4 covered that a defective glass window on 4m Defective Glass one of the relay enclosures would not allow y
window. the armature to return to the fall-safe po- e

wsition if de-energized. One of the metal
(SIL No. 44) dips used to hold the glass window in place

in the door frame was missing and substi-
tuted for by a piece of masking tape.
Deterioration of the masking tape had per- '

mitted the glass window to sag from .lts
normal position, jamming the relay armature
in the energized mode.

HFA Relay The pickup voltages of some of the 125-volt No- None Yes No Yes No No
DC HFA relays were found to be outside the

Pickup voltage. recommended voltage range. Investigations
revealed that the pickup voltage varies

(SIL No. 44) with temperature, which may have caused the
out-of-range voltages. Also the relay
pickup voltage below the lower limit of the

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



DETECTABLE B7 TYPES OF SLRVEILLANCE TESTS
FUNCT10NAL LOGIC

GENERIC FAILURE MODE (5) FAllVRE IMPACT CHANNEL SYSTEM CHANNEL VISUALPART NAME RELAYS -.(YES/NO) ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

recomended range indicates low spring ten-
sfon which may allow normally closed con-
tacts to chatter in a de-energized relay
during a seismic event. These relays are
qualified to prevent contact chatter during
seismic events of up to 2.0 g ZPA (Zero
period acceleratlon).

Agastat Relay. A higher than normal resistance in the Yes None tes No Yes No Norelay contact caused the relay to appear
Contact Resistance. electrically open when it was mechanically

c losed. The mechanism for the failure is
NPRDS believed to be oxide build up which over 2:

M
n time increases on the relay contact sur-
L faces because of the low voltage, low cur-

rent application and infrequent use. y"
M
to
H

Agastat GP. While performing response time testing on No Yes No No No No NoReactor Protection System, low water-level
Slow response time. scram. the response time exceeded the tech-

nical specification requirement of 50 mil-
NPRDS liseconds. The cause was determined to be

the 40 millisecond drop-out time of the
Agastat Master trip relay. The root cause
for the excessive drop out time was deter-
mined to be the relaxation of the contact
opening spring. Relay was replaced,
(Note: In RPS loops. only the sensor is
exempt from response time testing.)

t

|

|
L

|
|

L
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DETECTABLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAILURE H0DE(S) FAILURE IMPACT CHANNEL SYSTEN CHANNEL VISUAL
PART NAME RELAYS (YES/NO) ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

Time delay Relay While perfoming routine surveillance test- No Yes Yes* Yes Yes* No No

ing, the loss of normal auxiliary power

Setpoint drift interlock relay delay time was found to be
,

| out of specification. it was a minor devi-

NPRDS ation from Tech. Specs. Failure is attrib-
uted to age / set point drift. The relay was
adjusted to an acceptable response time and
returned to service.

.

(Note: Time delay relays require response
vertitcation through calibration.)
(* Assuming significant deviation f rom
desired setting)

Z

O
? Time delay Relay Relay actuated slow at 17.84 seconds when No Yes Yes* Yes Yes* No No

5 the required Technical acceptance criteria
Relay binding jolted is less than or equal to 5 seconds. Relay to

loose was repaired and reinstalled with a RTT of
3.01 seconds.

NPRDS

(Note: Time delay relays require response
verification through calibration.)
(* assuming significant deviation from .

desired setting)

Time delay Relay Auto-depressurization initiation time delay No Yes Yes* Yes Yes*- No No

relay failed its 92 day response time test
Setpoint drift by more than one second. Relay was

recalibrated.
NPRDS.

(Note: Time delay relays require response >

verification through calibration.)
(* sssuming significant deviation from
desired setting) >

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



DETECTABLE BY TYPES OF SURVEILLANCE TESTS
s FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME RELAYS fYES/N01 _0N RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

i

1

GE HGA HGA armature binding was reported by oper- Yes None Yes No Yes No Yes
ating BVRs. The binding can occur only

.

Relay Annature with surface mounted HGA relays using front
Binding. connecting terminals, and then only when,

their unsynrnetrical cover is installed both
(SIL No. 77) upside down and in a cocked or displaced

orlentatton. This problem cannot occur
with flush mounted HGA relays. Correct
relay orientation and installation will

resolve this problem.

.

Potter-Brumfield P-B type KH & KHP sockets were found loose. Yes None Yes No Yes No NoKH & KHP. While removing a loosely mounted socket the
$complete socket assembly was detached caus-
8Loose Sockets. Ing the metal socket retainer ring to fall

Fo back on.the socket terminals. This d,

U(SIL No. 172) resulted in a short circuit. *
H,

Relays. Trip relays rated at 24 volts DC in some Yes None Yes No Yes No NoARM indicator trip units have f ailed with '

Coil Overheating burned open colls. Actual coil operating
Problem. voltages can reach 34-volts DC. Operating

i'trip relays in an over-voltage condition
(SIL No. 189) results in excessive heating of the relay

call that may cause it to fall.

.

Releys GE HFA. HGA. .Open coll circuits in GE relays - HFA, HGA, .Yes None Yes No Yes No No
HKA. HMA HKA & HMA could occur in direct current

(DC) appitcations due to electrolytic cor-
Electrolyt t'c corro- rosion. The three significant contributing
sion of coils, factors to this failure mechanism are:

1. High humidity environment exceeding
60L

.;

o
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DETECTABLE BY TYPES OF SURVEILLANCE TESTE
FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHAN3EL SYSTEM CHANNEL VISUAL
PART NAME RELAYS (YES/NO) ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

(SIL No. 153) 2. Intermittent energizing as opposed to
continuous relay operation.

3. D.C. Operation as opposed to A.C.
operation.

The mechanism of electrolytic corrosion
results when moisture combines with halo-
gens given up by the heat stabilizing com-
pound used in the nylon bobbin of the relay
coll. These halogens then migrate through
the insulation causing corrosion of the
copper wire. The chemical reaction usually
occurs in the part of the coil windings in
proximity to the bobbin. Relays used in
circuits with higS duty cycle are not prone

%.to this failure since the heat generated by
4 the continuously - energized coil tends to

-

w0 evaporate any excess moisture. Nylon coil Ubobbins that are the cause of this problem U-were replaced by Lexan coil bobbins.

Relay The.2 CSW Pump B 4160 breaker tripped late Yes Possible Yes No Yes No No
on instantaneous overcurrent after the loss

Slow response time of second air compressor. 2A & 2B chillers, '

turbine building exhaust radiation monitor
NPRDS and 2A-2 battery charger. There was no

reason for delay. A response test was com-
'pleted numerous times and the response time
of the relay decreased with each test. On
the final test the cell failed to energize
and change the contact positions. Replaced
relay cott 2-E-84-2553.

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



DfTECTEBLE B7 TYPES OF SUAVEILLANCE TESTS
AUXILIARY CONTACT FUNCTIONAL LOGIC

GENERIC FAILURE MODE ($). FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
.PART NAME RELAYS .fYES/NO) ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

Relay During surveillance test on the E-average Yes None Yes No Yes No Yespower range monitors. On generating a 1/2
Mechanical linkage scram on the B-channel received a full

scram. Scram Contactor contacts 5 and 6
NPROS did not open when relay was energized.

investigations revealed a mechanical
linkage had fallen off that opens contacts.
Replaced clip and linkage.

Relay Relay C71 A-K14A failed and subsequent Yes None Yes No Yes No Noinspection revealed all scram contactors
CR305 and actuator assemblies for contactor relay
(PRC 88-10) slightly loose. Tightened auxillary con-

tact assemblies. N
w
* W

UREED Relays. Stuck reed relays were discovered in the Yes None Yes No Yes (4o 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
($1L No. 184) averaged by the APRM circult.

CR2820 Time Delay GE CR2820 time delay relays used in the No Yes Yes Yes Yes* No No -Relays, core spray, residual heat removal (RHR) and
automatic depressurization systems have a

Defective timer. tendency to increase after long periods in
a de-energized condition. The CR2820 timer

(SIL No. 230 Rev. 2) has an accuracy specification of + 10% for
repetitive use. However it may vary con-
siderably more than 10% on the first pickup
after more than a month in the de-energized
state. Recommended to use Agastat Relays

;-
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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 (YES/NO) ON RT FUNCTIONAL CAllBRATION FUNCTION CHECK INSPECTION

for such applications. The actual value of
the time delay should be verified by

testing.

(Note: Time delay relays require response
verification through calibration.)

,

(* Assuming significant deviation f rom

desired setting)

GE Relays. Relay contact resistance is found to be No Possible Yes No Yes No No

greater than specified when dust, dirt or degrada-
Contact Resistance, contaminants are present. These relay cun- tion

' tacts should be lightly dusted with a soft
? ($1L No. 332) brush while vacuuming to remove dislodged 2:
U particles. Following vacuuming, contacts b

should be cleaned only with a burnishing
tool. u

U
! P

AC.:, Stat Relay Type Agastat relays are plugged into a base that Yes None Yes No Yes No No

CR0095 has sixteen plug-in terminals. A potential
problem identified is the relay base, which

Relay Bases. could lead to a high impedance or "open"
connection between one or more of the six-

($1L No. 384) teen relay terminals (male) and the corre-

| sponding terminal in.the relay base
l (female). The problem is caused by inade-

quate retention of the female terminal in

the base which allows the terminal to be
pushed out of the base when the relay is
plugged-In.

_ _ _ . . _ _ _ _ _ _ _ . _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ -_ . . . . . _ _ _ . _ - . -_ - . . - . . . . _ _ _ ._ m. ._ ~ _ .-__ . - .. _ _ _.._



DETECTABLE B7 TYPES OF SURVEILL ANCE TESTS
FUNCTIONAL LOGIC

GENERIC FAILURE MODE ($) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL'PART NAME RELAYS fYES/N01 ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

Potter & Brumfield Upon de-energizing, the relays failed to Yes None Yes No Yes No NoMDR 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 chlortne released
from rubber gronnets and polyvinyl chloride
sleeving. Gases release also occurred from
varnish on the coil 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.

- Vestinghouse
? There is a potential for these relays to Yes Yes Yes No Yes No No hmalfunction due to the epoxy compound
U Types ARD BFD & becoming semi-fluid when the call is 8

ONBFD energized for' extended periods. This,

malfunction may degrade safety by disabling U
$Epoxy Flow In or delaying a function. These relays

Energized Relays failed to reset properly after de-
energization because epoxy coil 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,

i

-
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DETECTABLE BY TYPES OF SURVEILLANCE TEST}
FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL

PART NAME TRIP UNITS (VES/N01 ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

Trip Unit Rosemount Rosemount 5100U master and slave trip unit Yes None Yes Yes Yes Yes No

$100U. malfunctions and erroneous trip signals (For -(For
have been experienced. The reported mal- ECCS) ECCS)

Transistor degrada- function involves the trip unit sending an

tion erroneous trip output signal without any No No

change in the input signal on the trip (For (For,

(SIL No. 520) units trip status indicator. This malfunc- RPS) RPS)

tion is caused by long term degradation of
the trip units output Darlington transistor

(2N6296.Q8). The trip output voltage grad-
ually increases from zero volts to the

12-18 volts range, even though no trip con-
dition exists. The root cause is formation
of a conductive, hydroscopic residue in the :s
transistor. As the residue grows with E
time, resistive leakage across the transis- i-

$ tor eventually becomes large enough to U
activate trip signal output. Failure rate U
caused by resistive leakage across the - "

transistor is 0.48 failure per million

hours of operation, which is below the

design failure rate.

1. In normally deenergized application
(low output) of transistor leakage be-
comes large enough to create an enor-
meus trip signal, it usually is de-

tectable by the annunciator or down-
stream logic.

2. In normally energized applications
(high output) the trip output signal

-can remain high and no trip occurs
even though an actual trip signal

exists.

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



DETECTABLE BY T7 PES OF SURVEILLANCE TESTS
FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME TRIP UNITS _(YES/NO) 04 RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

Trip Unit Rosemount The Rosemount 510D0 trip units have a Yes None Yes Yes Yes Yes No
51000. common mode failure of two switches namely

51 in the trip status output LED logic
Switch Failures. circuit and 52 in the trip output logic

circuit. These malfunctions result in open
(IE Cir. 80-16) circuits in the output logic upon the

reception of an actual trip signal. The
switch (52) failure could result in failure
to automatically activate a safety
function.

Trip Unit Rosemount inadvertent trips and unstable trip point Pos- None Yes Yes Yes Yes No
S1000 and 710D0. settings have been reported. This condi- sible tn

e , tion was traced to the Rll Potentiometer '

*
Rll Potentiometer. failures. The Ril potentiometer is the

"'

trip point adjustment potentiometer located .

(SIL No. 468) on the front of the 510 DU system. Failure g
e-is caused by an accumulation of contami-

nants and/or oxidation on the wiper arm of
Rll causing unstable intermittent changes
in potentiometer settings. High humidity
and temperature conditions can lead to this
problem, since R11 potentiometer is

unsealed and oxidation accumulation on the
wiper are under normal operating conditions
can occur - the Ril potentiometer has been
sealed for the 710D0 system.

- _ _ _ - : .. . - . . . - , . . . _ . . . . . - . . . . . . . .- -_ - - . _ . - . _ _ _ _ _ . - _ - - - - _ =_- - _- .
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DETECTABtE BY TYPES OF SL9VEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL'

PART NAME SWITCHES .(TES/N01 ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

Barksdale BIT-GH32SS 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 drif t.

51L recomends Recalibration of Switches.
(SIL No. 429)

Barksdale TC9622-3 The nitrile rubber 0-ring in the switch is Yes Yes Yes Yes Yes No No
Pressure Switch. Incompatible with polyphosphate ester

hydraulle oil. Nitrile rubber tends to
(SIL 456 - Rev. 1) soften and swell when exposed to polyphos-

phate ester oli resulting in piston and

switch malfunction. x
M

? 8m i* Panalarm (Riley) (a) A spurious trip could occur with Riley (a) No None Yea * No Yes* No No U
Model 86-86A Model 86 and 86A temperature switches if U
Temp-Matic switches their voltage power supply drops as low as "-

108 volts when the setpoint is within 6*F

1) Contract of cperating temperature. Model 868 elimi-
! .. 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)

(SIL No. 443 Suppl.) (b) The burnout protection feature may (b) None Yes Yes No No No
continue to chatter. This chattering Yes

caused the contacts to burn or weld
together. Panalarm has eliminated the

problem in Model 86B by modifying the
burnout protection circuit.

. . _ _ _ - . _ _ _ _ _ .- .. . _ . .. ._ _ _ . . - . . . ~ - . - -. - . , . - . - _ _ _ . . ~ . . _ . - . . _ - . _ - _. _ _ _ _ _ . _ -
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DETECTABLE B7 T7 PES OF SURVEttLANCR TESTS
FUNCTIONAL LOGIC

GENERICFAILUREM00E(5) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME SWITCHES (YES/NO) ON RT FUNCTIONAL CALIBRATION FUNCTION CHECK INSPECTION

Static 0-Ring The pressure switch set points had drif ted Yes None No Yes Yes No NoPressure Switches, outside tech. spec. tolerances. Investiga-
| tions revealed that amonia present in the
I

6TA-84-NX-JJTTX6. steam lines had interacted with the Kapton
! diaphragm 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 shif t. In amonia environ-
ment following pressure switch are affected
for model numbers beginning with 1. 4, 5,
6. 8, 9, 12 and 54. Replaced diaphragms
made of stainless steel do not encounter g

? this problem. ~g
U s

U
0-

NAMCO EA180 Yellow and brown "crysta l-like" resin Yes None Yes No Yes No Yesdeposits on the internal components of
Limit Switches Ele- NAMCO model EA180 stem mounted limit switch
wated Temperatures. (SMLS) caused it to malfunction. The prob-

lem was traced to a batch of top cover gas-
(El 79-28) kets of which some were over impregnated

and insufficiently heat cured. This condi-
tion can leave an uncured residue ofo

" Loctite" in the gasket, which vaporizes at
sustained temperatures above 175'F. Prob-
lem has been resolved by a properly heat
curing in the manufacturing process.

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



DETECTABLE BY TYPES OF SlRVEILLANCE TESTS
+

FUNCTIONAL LDGIC

GENERIC FAILURE MODE (S) FAILtRE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME SWITCHES (YES/NO) ON RT FUNCTIONAL 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 buildup between the DP switch,

Differential Pres- and the. reference will cause different
sure Indicating readings on the test reference. Another
Switch, problem occurs when the DP switch isolation

valve leaks. This allows the process fluid
Set Point Drift. to enter the test lines after being

cleared. If possible the test lines should
(SIL No. 10) be applied directly to the instrument. The

most common problem with set point drift
unique to these DP switches has been with*

the spring washers and to hold the switch

i. plate against the back of the DP switch

case. Vendor has devised a new switch N
plate locking device that prevents the set

co point. drift. Vendor recommendations w_
regarding adjustments can correct the set U.
point delft. U

4
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DETECTABLE BY TYPES OF $URVEILLANCE TESTS
FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAltVRE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME TRANSMITTER .(YE5/NO) ON RT FUNCTIONAL CALIBRAil0M FUNCTION CHECK INSPECTION

Rosemount Models Five Rosemount model 1153 HOSPC differen- Possible Yes No Yes* Mo Yes* No1151, 1152, 1153 and tial pressure transmitters were reported to
1154 have malfunctiontd. Operators during power

operation noted that the signals from the
Transmitter Fall- Rosemount 1153 trantaitters were indicating
ures. reduced levels of process noise. Attempts

to recalibrate the transmitters also
(Info N 89-42, failed. Destructive testing by Rosemount
Bulletin 90-01, determined that'the failures were caused by
RICSilNo.33) the loss of oil from the transmitters

sealed sensing module. Silicon oli leaks
h- out'of'the sensing module resulting in

gradual deterioration and eventual detect-

able failure of.the. transmitter. Some of
2:the symptoms that have been observed during
Q'y operation and before .fallure include slow
?e delft in either direction of about 1/4 per-
N'dcent or more per month, lack of response
"wover the transmitter *s full range. increase "

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 channels. "one sided"

i signal noise and slow response to a tran-
| sient or inability to follow a transient,

'

(* drif t analysis and/or other . techniques)

i-

i
!

|

[:
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DETECTAPLE BY TYPES OF SURVEILLANCE TESTS

FUNCTIONAL LOGIC

GENERIC FAILURE MODE ($) FAILURE IMPACT CHANNEL SYSTEM CHANNEL VISUAL
PART NAME NUMAC _fYES/N01 ON RT [UNCTIONAL CALIBRATION FUNCTIOM CHECK INSPECTION

NUHAC Analysis of failed NUkAC low voltage power
supplies (LVPS) have identified one generic

Low Voltage Power problem and one potentially generic prob-
Supply Reitability, lem, that can lead to early life failures

of LVPs.
(SIL No. 499)

(a) The generic problem results f rom a No None No Yes No No No
power supply manufacturing problem that,

causes early degradation of a capacitor in
the LVPS followed by an abnormally high
delf t rate in the -15 VDC voltage in the
NUMAC chassis.

s(b) The potentially generic problem Yes None Yes Yes Yes Yes Yes
y appears to be caused by high voltage tran-

gO sients- on the 12D VAC line supplying power y
to the NUMAC chassis. The suspected tran- N

tosient results in a shorted input diode rec- "
tif ter bridge in the LVPS. This causes an
LVPS failure, but in some cases also causes
the NUMAC line fuse to open, rendering the
instrument unavailable and defeating the
value of the redundant LVPS in the NUMAC
units.

Drif ting -15 VDC voltage drif t can be cor-
rected by the LVPS internal capacitor.
Shorted bridge caused by transient can be
corrected by replacing the NUMAC line fuse
with a 5 emp slow blow fuse.

.
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DETECTABLE B7 TYPES OF SURVEILLANCE VESTS
FUNCTIONAL LOGIC

GENERIC FAILURE MODE (S) FAILURE IMPACT CHANNEL 57 STEM CHANNEL VISUALPART NAME LOG RAD MOMITOR (YES/NO) ON RT Fl*CTIONAL CALIBRATION FUNCTION CHECK INSPECT 10M

Logarithmic Radfa- Instability was encountered in the Loga- No None No Yes No No Yestion Monitor, Insta- rithmic Radiation Monitor high volt-
ble Voltage / Inoper- age / inoperative trip ctreult. Jarring the
ative Trip Circuit. Instrument or its external cables caused

spurious trips. The cause of the trip
(SIL No. 245) instability resulted from the Logarithmic

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
unt ti the f ront panel HV/Inop. trip Itcht
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 2:

trip circuit subject to spurious operation $
from jarring the drawer or the cables to ?N

dthe gama sensitive ION chamber. GE recom-
mendations regarding changing the Calibra- O

"
tion procedures for Logarithmic Radiation
Monitor resolves the instability.

Logarithmic Radle- Lowest decade calibration of the solid No None No Yes No No Notion 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-

vated temperatures. Calibration with sta-
biltration of LRM resolves this problems.

.

S

I':
'
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APPENDIX E

RESPONSE TIME TEST FAILURE EXPERIENCE FROM PLANT SURVEY
,

This Appendix summarizes for the participating BWRs, how response time
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 tcsts 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
*est failures reported by some plants are described below:

>
,

E.1 LASALLE PLANT

LaSalle plant incidents exceeding RTT limits are described in the
'

following sections.
i

E.1.1 Technical Specification *

,

h

A search of LaSalle Plant Deviation Report system yielded two instances
of failed response time tests. I

t

F

(1) APRM Hi neutron flux function in RPS trip logic was determined to '

exceed technical specification response time limit by 0.003 second *

during routine response time testing. It was determined that
s

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 withirt expected limits. The K1 relay was replaced
and test was successfully completed. 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 tr:.p function (APRM Hi neutron flux) has not -i

been exempted. In additic n, 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. :L

(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
;

.i
.. , - - . , . . _ ~,
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,

caused by binding of SOR switch shaf t due to corrosion. The switch

was replaced and test was successfully completed. Since other

instances 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

calibration data for the two calibrations preceding the failed

response time test showed that, in both cases, the as-found setpoint

had drifted beyond the calibration limits but had not reached the-

administrative action or reject limits. Hence, calibration tests can

successfully identify response time failures due to binding of SOR

switch shaft by corrosion.

E.1.2 Administrative YAmits

The Administrative Limit violations are grouped together as follows:

(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 f ailure caused by the. perforated ;

dp sensor diaphragms. q

(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 discussion above.

(3) Loss of Cell Fill Oil: 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 more detail in

Appendix F. |

|

I

E-2
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E.2 PERRY PLANT

The following failure was reported:

(1) A RTT failure occurred in the main steam line high flow line break
detection circuit. The response measured time was 0.6. 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
RTT.

I

E.3 SUSQUEEANNA PLANT
;

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 ;

time of 5.0 seconds. This sensor relay includes a 3-second time delay. The f
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.

. ,

The performance of the 18-month logic system functional test would likely j

have detected this failure. Had a calibration been performed on this time
i

delay relay, the excessive time would have been identified during the 1

icalibration. Time delay relays require calibration to assure setpoint !

accuracy.

|
,

1

i
'

t- 1

l

E-3

_
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Table B-1
s

StMMARY OF RESPONSE TIME TEST FAILURES FROM PLANT SURVEY

Grand Hope RlverBrmewick Clinton femi2 Cutf M2 Hetch Creek LaSalle Limerick Perry tend sueqtd r. .e '

Encegdifu Rff
Reeutrements

Technteet None None None None None None None Two None one None Onespeelfleetten
Limite

Copmenent. Involved

1) Trenomitter,

(3)
2) Sultch (1)
3) Trip Unit

4) Reler Logic (2) (4) Otn ,

- 5 NOTESt (1) Switch shaft was corroded. RPS switch was replaced. (Calibration not performed prior to RTT) O
u

(2) 1C51-K1 RPS relay response time was slightly longer. (This RPS trip function was not selected for
RTF elimination)

,

(3) Transmitter loss of cell fill oil. (See detailed discussion in Appendix F)

(4) Time delay relay. (Calibration not performed prior to RTT)

,

?

1

- ,, ,; -Jv.,,,__.m._,__4 - , - - . = ~ , . . , _ , , ,-,,,,_.-......-.O. ..;.-. -.J.._ _ . _ _ . . _ _ _ _ . _ _ _ _ _ _ . _ . _ . _ , -, _. __ . _ _ _ _ . . _ ._
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APPENDIX F

EPRI PRESSURE TRANSMITTER / SWITCHES 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 najority 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

.

o

the Barton, Rosemount, and SOR transmitters / switches.
!

,

The BWROG reviewed and provided comments on the draft EPRI analysis
;

(Reference F-1) report prior to issuance. Most of the comments were related
j

to inquirier as to whether specific f ailure modes that could potentially
affect response times had been addressed in the analysis. EPRI assured the

'

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) smnmarired the slow loss of fill-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, rero and span drift, and response time
degradation to assist in detecting slow oil loss. In addition, Rosemount has

iprovided acceptance accuracy criteria for oil loss diagnostics. An EPRI
i

analysis (Reference F-1) has concluded that current response time tests are
ineffective in detecting response time failures due to slow oil loss but that

iother methods are available to detect the resulting change in instrument
performance. EPRI has continued to develop and interpret EMEA analyses as
part of its Instrument Calibration Monitoring Program (ICMP; Reference F-6) .

EPRI report analyses (References 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 output. These
failure modes and defects only apply to sensors utiliring a fill fluid to
transfer the process pressure to the sensing element. Rosemount transmitters

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 operations and variable damping potentiometer misadjustment
.during maintenance or calibration. The two manufacturing and handling
defects are low sensor fill , fluid from the manufacturing process and crimped
capillaries from the manufacturing process, improper handling by the

F-1
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,

manufacturer, or danage during field installation / maintenance. Sensitivity of

fill oil viscosity due to temperature and radiation effects is addressed j

inherently in the design of the pressure transmitters (Reference F-6). Where

credible, failure modes involving mechanical interaction of piece parts have .I

been considered (References F-1 and F-6) . ,

The following is a discussion of the EPRI identified response time- 'I

related failure modes and effects. !

i

fF.1 SLOW I.OSS OF FILL FLUID

,

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 diaphragm region reduces the volume between the f
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 central i

! 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 the latter stages of [
clow loss of fill fluid, response time will degrade due to the reduction in [
clearances for fill fluid motion from behind the isolation diaphragm to the [

Isensing element location. The only confirmed response time degradation due to

loss of fill fluid has involved Rosemount transmitters.

[

ICurrent response time tests are ineffective in detecting the initial

stages of slow fluid loss. Industry has developed techniques for detecting

transmitter degradation due to slow oil loss between calibrations using drift
t

trending analysis. When enough (Reference F-2) fluid is lost to cause a j
!significant response time degradation, the sluggish response of the leaking

sensor can be detected during the scheduled transmitter calibration. The !i-

,

- elimination of response time tests will thus not affect the ability to detect ;

response time degradation or response time failures beyond design I

requirements. [
t
t

|

!

;

i i
' F-2 |

.r

'

;
, . _ _ _ _ _ _ _ _ _ - _ _- _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _
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F.2 VARIABLE DAMPING' POTENTIOMETER MISADJUSTMENT i

i

Damping devices have been utilized in fast acting trip circuits to
minimize the potential for inadvertent actuations (Table F-1) . The potential j,

application of sensors in.BWR plants include fast acting circuits in the RPS *

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 misadjustment
can affect the response time. Potentiometer misadjustment can only occur
during initial installation or major maintenance. Degradation of the wiper -

contact resistance in a potentiometer used to control electronic damping is a !

failure mode that can occur anytime. However, degradation of the trimmer- f
resistor / potentiometer for Rosemount differential and pressure transmitters }
causes the response time to be faster (Reference F-3). '

!
Measures must be taken to ensure the potentiometer is at the required

setting at time of installation and after major maintenance. This approach
>should eliminate the need for RTT to detect a variable damping failure mode. |

(
F.3 MANUFACTURING AND HANDLING DEFECTS

1|
,

Potential manufacturing problems are (1) low sensor fill fluid and (2) !
crimped capillaries. )!

:

.|
1Low fill fluid is a different failure mode than loss of fill fluid since ;

I
, the sensor characteristics remain the same over time. Low fill fluid does not i

automatically create a response time concern and only applies to a very narrow
range of low fill conditions. If the quantity of fill fluid is such that its j
motion is not restricted by clearances under the isolation . diaphragm (s), there ;

is no response time degradation. Conversely, if the fill is so low 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 low fill I

. condition between these extremes is a response time concern. Hydraulic '

response verification should be performed prior to installation'of a new
,

sensor to determine an initial sensor-specific response time value. Since '!
November 1989, Rosemount has been performing hydraulic RTT to assure
-acceptable fill.

Crimped capillaries due to manufacturing defects or mishandling can also 'I

affect response time if the motion of the fill fluid is significantly

F-3

|
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I
1

I

restricted. Response time'is the only sensor characteristic affected by.this

manufacturing and handling defect. Hydraulic response verification at ']
installation and after maintenance of the transmitter ensures that the sensor -|
1s operating properly. No additional response time tests are required.

,

i
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Table F-1

APPLICATION OF THE TYPES OF DAMPING FILTERS BY THE PARTICIPATING BWRs

Type of
Dapping

by System Brunswick CtIntm Ferial 2 Creruf Cut f VNF 2 Natch Hope Creek LaSatte Limerick Perry Bend Susqid.wi.
River

III

fixed X
X

X XVerfsble X X X
X X XNeither

X X X
X!sotatiesi

Fixed X X
X

X X Xverlebte X X X X X X
Neither

X X*.

t.n LC?1 %N e7 Fixed X o
e X i.

X UVariable X X X wX X X X *Neither
X X X

* MSL Ml Flow and MSL Low Pressure have instrusent line hydraulic danpeners (mesh) instatted.
_ ! X

. _ _ _ _ - - - - _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ . - . . - - . .- -, - ._ , . - , . , .,. . ., . . . . . . .
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APPENDIX G

PLANT-SPECIFIC RTT VERIFICATION REPORTS

This Appendix provides the plant-specific verifications for the
individual participating plants. The lead plants, namely Fermi-2 and River *

Bend, serve as the basis for this comparison and . verification. Any response,

time components that are not covered by the lead plant analyses are treated
and dispositioned separately in this Appendix. The RPS and radiation
components typically fall into this category. For unique components that were
not covered by the lead plants, supplemental analysis was performed.

The plant-specific verification also shows if a response time component r

requirement for RTT can be eliminated. The last column denotes additional
comments associated with the. ex<mption.

1

The participating plants other than the lead plants were the source for
their respective component identification and verification.

r

Notes for Annendix G nlant-specific verification tables:

(1) These.RTT components are primarily found in RPS loops.

(2) These RTT components are primarily found in Radiation loops.

(3) Covered by RTT failure mode analysis (RTTA) of the specified component
(non-lead plant components).

(4) Covered by comprehensive lead plant analyses (Fermi-2 and River Bend). -

;

-1

(5) Components that do not have Technical Specification RIT requirements
(such as solid-state RTT components with self-test features) are listed
as Exempt.

I

|

|

G-1
1

,
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(6) May require other techniques such as drift analysis.

(7) Time delay relays require response verification through calibration.

..

C-2
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Table C-1

BRUNSWICK 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) PLANT (4) OR RTTA(3) RTT ELIMINATED (5) SECTION

Rosemount 1151, 1153 Transmitter no no Lead Plant yes(6) 5.3.6
Appendix FRosemount 510DU, 710DU Trip Unit no no Lead Plant yes 5.3.1.1

GE Trip Unit Trip Unit no no RTTA yes 5.3.1.2
.

GE HPA, HMA, HGA Relay no no Lead Plant yes 5.3.2

zGE CR120A Relay no no Lead Plant yes 5.3.2 E
O o

b#

h$
*

_ _____ _ __ - . _ . . - .. - - . - . _ . . . - . . . -. -. -- -. . .. . - ...
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Table G-2

, CLINTON PLANT 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) COMPONENT (2) PIANT(4) OR RTTA(3) RTT ELIMINATED (5) SECTION

Rosemount 1152, 1153 Transmitter no no Lead Plant yes(6) 5.3.6
| 1154 Appendix F
i

GE 147D8505G004 Trip Unit no no RTTA yes 5.3.1.2

RPS-1 GE147D8463G1 Logic Card no no no Exempt NA

RPS-2 GE147D8464G1 Logic Card no no no Exempt NA

RPS-5 GE147D8467G1 Logic Card yes no no Exempt NA z

fRPS-6GE147D8829G1 Logic Card yes no no Exempt NA

MRPS-3 GE147D8124G1 Iagic Card yes no no Exempt NA

RPS-4 GE147D8122G1 Logic Card yes no no Exempt NA

NS4-1 GE147C8470G1 Logic Card no no nc Exempt NA

NS4-2 GE147D8471G1 Logic Card no no no Exempt NA

NS4-3 GE228B181403 Logic Card no no no Exempt NA

RRR-4 GE147D8490G1 Logic Card no no no Exempt NA

RHR-5 GE147D8491G1 Logic Card no no no Exempt NA

RHR-6 GE147D8492G1 Logic Card -no no no Exempt NA

HPCS-1 GE147D8500G1 Ingic Card no. no no Exempt NA

HPCS-2 GE147D8501G1 Logic Card no no no Exempt NA

._. . . . .__ _ _ _ . - _ __ _ _ _ _ _ _ _ _ _ _ _
-
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Table G-2 (Cont d.)

CLINTON PLANT SPECIFIC VERIFICATION AND RTT COMPONENT REPORT

TYPE OF UNIQUE RPS UNIQUE RADIATION COVERED BY LEAD REQUIREMENT FOR REFERF,NCE
NAME OF RTT COMPONENT COMPONENT COMPONENT (1) COMPONENT (2) PLANT (4) OR RTTAC3) RTT ELIMINATED (5) SECTION

Flow Card GE204B7209G3 Logic Card no no no Exempt NA
,

LPCS-1 GE147D8484G1 Logic Card no no no Exempt NA

LPCS-2 GE147D8485G1 Logic Card no no no Exempt NA

Trip Reference GE204B7667 Logic Card no no no Exempt NA

Quad & Th Trip GE204B7672 Logic Card yes no no Exempt NA

zScram / Rod B1k GE204B7602G1 Logic Card yes no no Exempt NA fo

2/4 Logic GE147D8503G1 Logic Card no no no Exempt NA

AC Load Driver (ALCD) Logic Card yes no no Exempt NA
"

GE147D8455G2

DC Load Driver (DCLD) Logic Card yes no no Exempt NAGE147D8455G2

Hi Vitg Lvl Input Signal Logic Card no no no Exempt NAConditioner CE147D8461

Hi Current Optical HCOI yes no no Exempt NAIsolator CE133D9947G4

APRM Card Flux Monitor yes no no Exempt NA

, . - . . . -.. -. . . - . .. . . - ..- . - , . . .- , . . . ..
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Table G-3 f

FERMI-2 PLANT SPECIFIC VERIFICATION AND RTT COMPONENT REPORT f

TYPE OF UNIQUE'RPS UNIQUE RADIATION COVERED BY LEAD REQUIREMENT FOR REFERENCE !

NAME OF RTT COMPONENT COMPONENT COMPONENT (1) COMPONENT (2) PLANTf4) OR RTTAC3) RTT ELIMINATED (5) SECTION

,

Rosemount 1151, 1153 Transmitter no no Lead Plant yes(6) 5.3.6
1154 Appendix F

Rosemount 510DU, 710DU Trip Unit no no Lead Plant yes 5.3.1.1

Agastat GP Relay no no Lead Plant yes 5.3.2

GE HFA, HMA,LHGA Relay no no Lead Plant yes 5.3.2
,

CE CR120A Relay no no Lead Plant yes 5.3.2 z
.Mo 8g Agastat TR Timer Relay no no Lead Plant yes(7) 5.3.3 4

GE CR2820 (time delay). Relay no no Lead Plant yes(7) 5.3.3

GE CR105 -:RPS Scram Contr Relay yes no Lead Plant no 4.3

NUMAC (D11-K603A-D) RAD Device no yes Lead Plant yes 5.3.5.2
(GE304K3700G005)

. Gamma Ion Chamber RAD Device. no -yes Lead Plant Exempt NA .

(GE237X731G001) i

Sensor / Converter. RAD Device no yes Lead Plant Exempt- NA
(CE194X927G011).

3

. Indicator & Trip Unit- RAD Device no Lyes Lead Plant yes 5.3.1.3
- 1(GE12982802G011).

~ Trip Auxiliary'Unito RAD Device . tu) - yes - Lead Plant- yes 5.3.5.1
.(CE238K697C9)- ' !

- >

...._.._.....r_..44__._m.,-... - 4 _ . . . . , _, . -,. .;.r; +,.. . m... ..... J a. 3,m . .. ,_ . ..,_.._..~,..,_...._,,-,;,___....,,,m..,__,_,.... ,_.._......A_.____. m__

'

_
-
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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 REFERENCENAME OF RTT COMPONENT COMPONENT COMPONENT (1) COMPONENT (2) PLANT (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

T' N-
" ~ 8 ,

L
M
$

1

i

. . _ _ . . . . .--w a- - _-_. _ _ _ _ _ _ _ .m_.m._w_w.____m s____--._m__2- 2___ . - _ _w % __ __ m a _. _ m _uo e. ,e- s- 4' gvwsw-* =s-we- Ja w-__ a-a.



Table C-4

GRAND CULF PLANT SPECIFIC VERIFICATION AND RTT COMPONENT REPORT

TYPE OF UNIQUE RPS UNIQUE RADIATION COVERED BY LEAD REQUIREMENT FOR REFERENCE
NAME OF RTT COMPONENT COMPONENT COMPONENTf1) COMPONENT (2) PLANT (4) OR RTTAf3) 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 CP, EGPIC, ECPBC Relay no no Lead Plant- yes 5.3.2

l
l CE CR105 RPS Scram Conte Relay yes no Lead Plant no 4.3 5

o O
g, Radiation Detector RAD Device no yes Lead Plant Rxempt NA d,

CE 194K927G011 |}
CE 237X7310001 $

Indicator & Trip Unit RAD Device no yes Lead Plant yes 5.3.1.3
(CE12982802C041)

NUMAC IUU) Device no yes Lead Plant yes 5.3.5.2
(CE304A3700C003)

l-

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



Table G-5

VNP-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) PLANT (4) OR RTTA(3) RTT 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
2

O
E& Agastat EGPI Relay no no Lead Plant yes 5.3.2 o
w

GE HPA, HMA Relay no no Lead Plant yes 5.3.2

ASEA RXMH2 Relay no no RTTA yes 5.3.2

Agsstat ETR14 Timer Relay no no Lead Plant yes(7) 5.3.3

Eagle Signal 45s Tm Delay Relay no no Lead Plant yes(7) 5.3.3

CE CR305 RPS Scram Contr Relay. _yes no Lead Plant no <4 . 3

Bailey 750 Sq t Exetr. Sq Rt Exetr no no Lead Plant yes 5.3.4.2

Bailey 752 Flow Summer Flow Summer. no no Lead Plant yes 5.3.4.1

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



Table G-6

HOPE CREEK PLANT SPECIFIC VERIFICATION AND RTT COMPONENT REPORT

TYPE OF UNIQUE RPS UNIQUE 1 GIATION COVERED BY LEAD REQUIREMENT FOR REFERENCE
NAME OF RTT COMPONENT COMPONENT COMPONENT (1) COMPONENT (2) PLANT (4) OR RTTA(3) RTT ELIMINATED (5) .SECTION

Rosemount 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

Agastat CP Relay no no Lead Plant yes 5.3.2

GE HFA, HMA Relay no no Lead Plant yes 5.3.2

GE CR120A Relay no no Lead Plant yes 5.3.2

i otter & Brumfield Relay no no Lead Plant yes 5.3.2 NP
a;

8
Agastat TR Timer Relay no no Lead Plant yes(7) 5.3.3 h

OSignal Microprocessor Logic Card yes no Lead Plant no NA H

ISPRY-4857A RM-80
.

Optical Isolators Optical no no Lead Plant yes 5.3.7.5
CE204B6186AAG004 Isolator
GE204B6188AAG002

NUMAC GE304A3700G011 RAD Device no yes ~ Lead Plant yes 5.3.5.2

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



Table G-7

RATCH PLANT SPECIFIC VERIFICATION AND RTT COMPONENT REPORT

TYPE OF UNIQUE RPS UNIQUE RADIATION COVERED BY LEAD REQUIREMENT FOR REFERENCENAME OF RTT COMPONENT COMPONENT COMPONENT (1) COMPONENT (2) PLANT (4) OR RTTA(3) RTT ELIMINATEDffl SECTION

Rosemount 1153, 1154 Transmitter no no Lead Plant yes(6) 5.3.6
Appendix FBarton 763, 764 Transmitter no nc RTTA yes 5.3.6.1

Barksdale B2T Switch no no RTTA yes 5.3.6.2.1

Barksdale TC9622-3 Switch no no RTTA yes 5.3.6.2.1

Magnetrol R752B30C0 Switch no no RTTA Exempt NA

zATTS G104, G112, G110 Trip Unit no no RTTA yes 5.3.1.2 {n
g, G114, G106, G101, G105

i>" G505, G201, G401, C501
U."Potter & Brumfield MDR Relay no no Lead Plant yes 5.3.2
"

Potter & Brumfield KH4690 Relay no yes RTTA yes -5.3.2
Agastat EGP Relay no no Lead Plant yes 5.3.2

GE HFA Relay no no Lead Plant yes 5.3.2

GE CR2820 (Time Delay) Relay no no Lead Plant yes(7) 5.3.3

GE CR305 RPS Scram Conte Relay yes no Lead Plant no 4.3
APRM 2C51K605 Flux Monitor yes no Lead Plant no 4.3

_ _ _ _ . - -- . _ _ _ _ _ - _ _ _ _ _ _ - - _ - _ _ _ - _ - .. . .- .. - . - . _ . - . . . . - - . . -. . . - . - . .



Table G-7 (Cont.)

HATCH 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) PLANT (4) OR RTTA(3) RTT ELIMINATED (5) SECTION

.

NUMAC (D11-K603) RAD Device no yes Lead Plant yes 5.3.5.2
(CE304A3700G001)

Indicator & Trip Unit RAD Device no yes Lead Plant yes 5.3.1.3
(GE129B2802G041)

RVCU Alarm Unit GE560 Alarm Unit no no RTTA yes 5.3.7.3

9 s
! C 8

d,

M
3

.. .. - . . . . - - . - . .. - - _ - . . _ . _ _ _ - - _ _ = _ _



Table C-8

LaSalle 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) PLANT (4) OR RTTA(3) RTT ELIMINATED (5) SECTION

Rosemount 1153. 1154 Transmitter no no Lead Plant yes(6) 5.3.6
Appendix FRosemount 710DU Trip Unit no no Lead Plant yes 5.3.1.1

SOR-9N6 TT 011 Press Switch no no RTTA yes 5.3.6

SOR-102-AS MSL Flow Switch no no RTTA yes 5.3.6

SOR-103-AS RCIC Flow Switch no no RTTA yes 5.3.6

Bailey 745 RWCU D-Flow Switch no no RTTA yes 5.3.7.2 @
=

CE HFA, HMA Relay no no Lead Plant yes 5.3.2 h
"

Agastat CPI, EGPB CPIR Relay no no Lead Plant yes 5.3.2 E'

Agastat ETR Timer Relay no no Lead Plant yes(7) 5.3.3

CE CR105 RPS Scram Conte Relay yes no Lead Plant no 4.3
APRM Flux Monitor yes no Lead Plant no 4.3

NUMAC (D11-K603A-D) RAD Device no yes Lead Plant yes 5.3.5.2(CE304K3700)

Indicator & Trip Unit RAD Device no yes Lead Plant yes 5.3.1.3(CE12982802C011)-

_ - - _ _ - _ _ _ _ .. .. - - - . . - - - - - - . . - - .-- .- . . . - .. . _ ~ . - .
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Table C-9

LIMERICK PLANT 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) COMPONENT (2) PLANT (4) OR RTTA(3) RTT' ELIMINATED (5) SECTION

|

|

Rosemount 1151, 1153 Transmitter no no Lead Plant yes(6) 5.3.6
Appendix F

Rasemount 510DU Trip Unit no no Lead Plant yes 5.3.1.1

Barksdale TC9622-3 Switch no no RTTA yes 5.3.6.2.1

Pctter & Brumfield MDR Relay no no Lead Plant yes 5.3.2

Agastat ECP Relay no no Lead Plant yes 5.3.2

CE HFA, RMA, HCA Relay no no Lead Plant yes 5.3.2 yn

CE SAT 6004 Relay yes no RTTA yes 5.3.2 4
-

I$Agastat TDPU (Time Delay) Relay no no Lead Plant yes(7) 5.3.3 g|

Ecgle Signal HP5(Tm Delay) Relay no no Lead Plant yes(7) 5.3.3

CE CR105, CR305 Relay yes no Lead Plant no 4.3
RPS Scram Contactors

APRM Card Flux Monitor yes no RTTA no 4.3 '

Bailey Summer-752 Summer no no Lead Plant yes 5.3.4.1

Bailey Square Root-750 SQR RT device no no Lead Plant yes 5.3.4.2

Bailey 745 Diff Flow Timer no no Lead Plant yes 5.3.7.2

NUMAC (D11-K603A-D) RAD Device no yes Lead Plant yes 5.3.5.2

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



Table G-10

PERRY PLANT SPECIFIC VERIFICATION AND RTT COMPONENT REPORT

TYPE OF UNIQUE Rrd UNIQUE RADIATION COVERED BY LEAD REQUIREMENT FOR REFERENCENAME OF RTT COMPONENT COMPONENT COMPONENT (1) COMPONENT (2) PLANT (4) OR RTTA(3) RTT ELIMINATED (5) _SECTION

Rosemount 1153 Transmitter no no Lead Plant yes(6) 5.3.6
Appendix FRosemount 510DU, 710DU 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 EGPB, EGPI Relay no no Lead Plant yes 5.3.2

GE CR205 RPS Scram Contr Relay yes no Lead Plant no 4.3n
?. g
v' APRM GEK-75605 Flux Monitor yes no Lead Plant no 4.3 ?

o

UIndicator & Trip Unit RAD Device no yes Lead Plant
(CE129B2802G041)

yes 5.3.1.3 D|
"

Log Rad Monitor RAD Device no yes RTTA no 5.3.5.3(GE238X660G013)

_ _ _ _ _ . - _ _ _ _ _ . _ _ _ _ _ _ _ _ - - _ _ . _ - . _ - _.. _ _ _ _ - . _ _ _ _ . _ . _ . . . _ . . - - _ _ -. _ _ __
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Table G-11

RIVER BEND PLANT SPECIFIC VERIFICATION AND RTT COMPONENT REPORT

TYPE OF UNIQUE RPS UNIQUE RADIATION COVERED BY LEAD REQUIREMENT FOR REFERENCE
NAME OF RTT COMPONENT CO,MPONENT COMPONENT (1) COMPONENT (2) PLANT (4) OR RTTA(3) RTT ELIMINATED (5) SECTION

Rosemount 1152, 1153 Transmitter no no Lead Plant yes(6) 5.3.6
1154 Appendix F

Rosemount 510DU, 710DU Trip Unit no no Lead Plant yes 5.3.1.1

Agastat GP Relay no no Lead Plant yes 5.3.2

CE HFA Relay no no Lead Plant yes 5.3.2

Potter & Brumfield MDR Relay no no Lead Plant yes 5.3.2

Agastat TR Timer Relay no no Lead Plant yes(7) 5.3.3
?.

g
OAgastat TDFU (Time Delay) Relay no no Lead Plant yes(7) 5.3.3 ?

es

UE:gle Signal HP5 (Tm Delay) Relay no no Lead Plant yes(7) 5.3.3

CE CR105, CR205 - RPS Relay yes no Lead Plant no 4.3
Scram Contactors

Bailey 750 Sq Rt Exctr Sq Rt EXCTR no no Lead Plant yes 5.3.4.2

Bailey 752 Summer Summer no no Lead Plant yes 5.3.4.1

Bailey 745 D-Flow Timer no no Lead Plant yes 5.3.7.2

NUMAC Log RAD Monitor. RAD Device no yes Lead Plant yes 5.3.5.2
(D17-N610A)

C:mma Ion Chamber RAD Device no yes Lead Plant Exempt NA
(D17-N003A)

_



.

.

Table G-12

SUSOUEHANA PLANT 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) COMPONENT (2) PLANT (4) OR RTTA(3) RTT ELIMINATED (5) SECTION

Rosemount 1153 Transmitter no no Lead Plant yes(6) 5.3.6
Appendix F

Bailey 745 Trip Unit no no RTTA yes 5.3.1.1

Barton 288A 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

MBarksdale B1T Switch no no RTTA yes 5.3.6.2.1 8
wSOR Series Switch no no RTTA yes 5.3.6 O
NCE HFA, HMA, HCA Relay no no Lead Plant yes 5.3.2

Potter & Brumfield MDR Relay no no Lead Plant yes 5.3.2

Agastat EGPI, ECFDR Relay no no Lead Plant yes 5.3.2
Agastat TR Timer Relay no no Lead Plant no 5.3.3

Agastat 7000 (Time Delay) Relay no no Lead Plant yes(7) 5.3.3

CE CR205 RFS Scram Contr Relay yes no Lead Plant no 4.3
Bailey Summer-033-K604 Summer no no Lead Plant yes 5.3.4.1

. _ _ . - _ _ _ - - - - _ - _ _ _ ._._ - _ _ - _ . . . _.- . - .. - .. -- .- -- .-. . . . -



Table C-12 (Contd.)

SUSOUEHANA PIANT SPECIFIC VERIFICATION AND RTT COMPONENT REPORT

TYPE OF UNIQUE kPS 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

APRM Card Flux Monitor yes no Lead Plant no 4.3

Radiation Monitor RISHH RAD Device no yes RTTA no 5.3.5.3
(CE238X660C007)

Indicator & Trip Unit RAD Device no yes Lead Plant yes 5.3.5.2
(CE129828020011)

9 ::

h
n
0
-

. _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ . _ . _ . _ _ . . _ . . _ _ . _ _ _ _ . _ _ _ . , - ___ ,-.- . . . . , .,- - . . ., . . ,, _ - . . _ _ _ _ , _ , , . . _ . ..
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APPENDIX H

PLANT-SPECIFIC TECHNICAL SPECIFICATION MARKUP TABLES

The technical specifications for each of the plants participating in this [
BWR Dwners' Group 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 (RTT) 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
appropriate for their specific license change request. A licensee that in the
future installs instruments that are addressed by this report, may apply the
conclusions of this report to that equipment by making the appropriate
technical specification changes. Another option available to licensees is to
make the appropriate technical specification changes (i.e., eliminate response
time testing re fuirements) prior to the equipment modification if a change in
equipment is scheduled. In 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 that 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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Table H-1

RTT TECHNICAL SPECIFICATION MARKUP NOTES

# Sensor is eliminated from response time testing for the RPS
circuits. Response time testing and conformance to the
administrative limits for the remaining channel including trip
unit and relay logic are required.

## Sensor is eliminated from response time testing for the MSIV
actuation logic circuits. Response time testing and
conformance to the administrative limits for the remaining
channel including trip unit and relay logic are required.

### Response time testing is eliminated for the radiation loops
based on the qualified Log Rad Monitors.

&& ECCS actuation instrumentation is eliminated from response time
testing.

NOTE: Time delay relays in the RTT loops require response
verification through calibration.

,

3
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TABLE 3.3.1-2

REACTOR PROTECTION SYSTEM RESPONSE TIMES

RESPONSE TIME
FUNCTIONAL UNIT (Seconds)

~

1. IntermediateRangeMonitga. Neutron Fluz - High NA
b. Inoperative NA

f2. Average Power Range Monitor ')
a. Neutron Flux - High, !$1 1 0.09b. Flow-Biased Neutron Fluz - High NA
c. Neutron Fluz - High, 120Z 1 0.09d. Inoperative NA
e. Downscale NA
f. LPRM NA

3. Reactor Vessel Steam Dome Pressure - High 1 0.55 Mk
4. Reactor Vessel Water Level - Low, Level 1 11.05 ghk
5. Main Steam Line Isolation Valve - Closure 1 0.06
6. Main Steam Line Radiation - Fi.gh NA

7. Dryvell Pressure - High NA

8. Scram Discharge Volume Water Level - High NA

9. Turbine Stop Valve - Closure 1 0.06
10. Turbine control Valve Fast closure, 1 0.08Control Oil Pressure - Lov
11. Reactor Mode Switch in shutdown Position MA

12. Manual Scram NA

i,

;

1
i

("I
Meutron detectors are *zemot frem resoonse time testina. Resoonse time
snati ne nessurea trom cetector output or trom cne taput or cae stest
electronic component in the channel.

1

SanMsaiu m - tea a A

H-3
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TABLE 3.3.2-3

ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME.

TRIP FUNCTION RESPONSE TIME (Seconds)I*)

1. PRIMARY CONTAINMENT ISOLATION

a. Reactor Vessel Water Level -
1. Low, Level 1 N4-

2. Lov, Level 2 <1.0(d) # #
3. Low, Level 3 -31.0(d)gg

b. Drywell Pressure - High gM
c. Main Steam Line

1. Radiation - High(b) <1.0(d)

M (Nd2. Pressure - Low
<0.5 d}##3. Flow - High

4. Flow - High 30.5(d)##
d. Main Steam Line Tunnel Temperature - High <13

e. Condenser Vacuum - Low $13

f. Turbine Building Area Temperature - High NA

Main Stack Radiation - Higb(D) $ 1.0(d)g.

2. SECONDARY CONTAINMENT ISOLATION

Reactor Building Exhaust Ra'diation - High(b) y g4 gpa.

b. Drywell Pressure - High g NA
c. Reactor Vessel Water Level - Low, Level 2 s fl.0(d) g

3. REACTOR WATER CLEANUP SYSTEM ISOLATION
~

a. A Flow - High g N4
b. Area Temperature - High $13

Ares Ventilation Temperature A T - High <13c.

d. SLCS Initiation NA

e. . Reactor Vessel Water Level - Low, Level 2 <1.0(d) g g

BRUNSWICK - UNIT 2 3/4 3-23 Amendment No. 162
H-4

i
|

'

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - - _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ - -
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TABLE 3.3.2-3 (Continued)

ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME

TRIP FUNCTION
RESPONSE TIME (Seconds)I*)

4 ., CORE STANDBY COOLING SYSTEMS ISOLATION *

High Pressure Coolant Injection System Isolationa.

1. HPCI Steam Line Flow - High p(8)(C)$
,

2. HPCI Steam Line High Flow Time Delay Relay NA

3. HPCI Steam Supply Pressure - Lov gg
4 HPCI Steam Line Tunnel Temperature - High LrtM M
5. Bus Power Monitor NA !

6. HPCI Turbine Exhaust Diaphragm Pressure - High NA f
7. HPCI Steam Line Ambient Temperature - High NA -

8. HPCI Steam Line Area I
NA

9. Emergency Area Cooler Temperature - High NA

b. Reactor Core Isolation Cooling System Isolation I

;

1. RCIC Steam Line Flow - High g )6(a)(c)gg
2. RCIC Steam Line High Flow - Time Delay Relay NA

3. RCIC Steam Supply Pressura - Lov
NA

4. RCIC Steam Line Tunnel Temp - High NA

5. Sus Power Monitor s

NA

6. RCIC Turbine Exhaust Diaphram Pressure - High NA i

7. RCIC Steam Line Ambient Temperature - High NA !

8. 1CIC Steam Line Area a Temp - High I
NA j

9. Emergency. Area Cooler Temperature - High. NA

10. RCIC Equipment Room A Temp - High NA
,

|

|

j

,

BRUNSWICE - UNIT 2 3/A 3-24 A==aht No.160
H-5

|
_

-
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TABLE 3.3.3-3

>

EMERCENCY CORE COOLING SYSTEM RESPONSE TIMES

ECCS RESPONSE TIME -(Seconds ) {

1. CORE SPRAY SYSTEM ;$ 27 -h k
2. LPCI MODE of RER SYSTEM 3, 40 kg {
3. HICH PRESSURE COOLANT INJECTION SYSTEM 3,.30 &k ',,

4. AUTOMATIC DEPRESSURIZATION SYSTEM NA '

5. LOSS OF POWER NA
h

I

>

I
~s

!

!

!

P

,- .

I

!

!

!

l
)

-F

i

BRUNSWICK - UNIT 2 3/4 3-42 Amendment No. 160 ,

H-6
i

j
- -- -
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TABLE 5.3II-2

b
REACTOR PROTECTION SYSTEH RESPONSE TIMES5

E
,

RESPONSE TlHEc FUNCTIONAL UNIT
3 (Seconds)
-* 1. Intermediate Range Monitors:
'' a. Heutron Flux - High NAb. Inoperative

HA,

2. Average Power Range Monitor *:
a. Hautron Flux - High, Setdown HAb. Flow Blased Simulated Thermal Power - High < 0.09a*c. Neutron Flux - High 7 0.09 'd. Inoperative

HA

Reactor Vessel Steam Dome Pressure - H10h < 0.33 MReactor Vessel Wate, Level - Low, Level 3 ::
~ .03 (Wie y

w 11y 1 - Reactor Vessel Water Level - High, level 8 1 1.03 gw 6. Main Steam Line Isolation Valve - Closurew ,

<=0 04 0' 7. Hain Steam Line Radiation - High RA
,,

y8. Drywell Pressure - High
HA H9. Scram Olscharge Volume Water Level - High

a. Level Transmitter HAb. Float Switches NA

10. Turbine Stop Valve - Closure < 0.0411. Turbine Control Valve Fast closure, Valve Trip System ~

Oil Pressure - Low < 0.0 b X
12. Reactor Mode Switch Shutdown Position HA13. Manual Scram

HA

* Neutron detectors are exempt from response time testing. Response time shall be measured from the detector
output or 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.

X 9/Tieasured from start of turbine control vhlve fast closure.

.m__ - _ . . . _-._._-___u__r-k.__ __ __-. _ & _ _ m - w -9 -_m __ a-. _ __ -_-:----._.--_m_________
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TABLE 3.3.2-3

CRVICS 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
(ECCS Div. I and II) NA

c. Reactor Vessel Water Level - Low Low, Level 2
(ECCS Div. III)

~

NA

d. Drywell Pressure - High NA

Drywell Pressure - High (ECCS Div. I and II) NAe.
f. Drywell Pressure - High (ECCS Div. III) NA

g. Containment Building Fuel Transfer Pool
Ventilation Plenum Radiation - High NA

h. Containment Building Exhaust Radiation - High NA

1. Containment Building Continuous Containment '

Purge (CCP) Exhaust Radiation - High NA
j. Reactor Vessel Water Level-Low Low Low, Level 1 NA

k. Containment Pressure - High NA

1. Main Steam Line Radiation - High NA

Fuel Building Exhaust Radiation - High NAm.
n. Manual Initiation NA

2. MAIN STEAM LINE ISOLATION

a. Reactor Vessel Water Level - Low Low Low,
< 1.0* dLevel 1

b. Main Steam Line Radiation - High NA

c. Main Steam Line Pressure - Low -< 1.0" 4
d. Main Steam Line Flow - High 50.S*#
e. Condenser Vacuum - Low NA

f. Main Steam Line Tunnel Temp. - High NA

g. Main Steam Line Tunnel a Temp. - High NA

h. Main Steam Line Turbine Bldg. Temp. - High NA

i. Manual Initiation NA

3. REACTOR WATER CLEANUP SYSTEM ISOLATION

a. A Flow - High NA

b. A Flow Timer HA

c. Equipment Area Temp. - High NA

d. Equipment Area a Temp. - High NA

e. Reactor Vessel Water Level - Low Low, Level 2 NA

f. Main Steam Line Tunnel Ambient
Temp. - High NA

,

I

|

CLINTON - UNIT 1 3/4 3-25 Amendment No; 47

H-8
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TABLE 3.3.2-3 (Continued)

CRVICS INSTRUMENTATION RESPONSE TIME

TRIP FUNCTION
RESPONSE TIME (Seconds)

3. REACTOR WATER CLEANUP SYSTEM ISOLATION (Continued)
g. Main Steam Line Tunnel a Temp. - High NA !

h. SLCS Initiation NAi. Manual Initiation HA

4. REACTOR CORE ISOLATION COOLING SYSTEM ISOLATION
1

a. RCIC Steam Line Flow - High NA-

b. RCIC Steam Line Flow High - Timer NA
c. RCIC Steam Supply Pressure - Low NA
d. RCIC Turbine Exhaust Olaphrage Pressure - High NA

RCIC Equipment Room Ambient Temp. - High NAe.
f. RCIC Equipment Room a Temp. - High NA
g. Main Steam Line Tunnel Ambient Temp. - High NA
h. Main Steam Line Tunnel a Temp. - High NA
i. Main Steam Line Tunnel Temp. Timer NA '

j. Drywell Pressure - High NA
k. Hanual Initiation NA
1. RHR/RCIC Steam Line Flow - High NA
m. RHR Heat Exchanger Rooms A, 8 Ambient

Temp. - High NA
RHR Heat Exchanger Rooms A, B a Temp. -n.

High NA

5. RHR SYSTEM ISOLATION

RHR Heat Exchanger Rooms A, B Ambient Temp.a.
- High NA

b. RHR Heat Exchanger Rooms A, 8 A Temp.
- High NA

c. Reactor Vessel Water Level - Low, Level 3 NA
d. Reactor Vessel Water Level - Low Low Low,

Level 1 NA
Reactor Vessel (RHR Cut-in Permissive)e.

Pressure - High NA t
f. Drywell Pressure - High NA
g. Manual Initiation NA

*CRVICS instrumentation response time for MSIVs only. No diesel
generator delays assumed.

.

4

CLINTON - UNIT 1 3/4 3-26
H-9
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TABLE 3.3.3-3

EWERGENCY CORE COOLING SYSTEM RESPON5E TIMES

ECCS RESPONSE TIME (Seconds)

1. LOW PRES 5URE CORE SPRAY SYSTEM i 37 dk Ic y
2. LCW PRES 5URE COOLANT INJECTION MODE

OF RhR SYSTEM
a. Loops A, 3 and C 1 37 d< ( p

3. AUTOMAT:C DEPRESSURIZATION SYSTEM NA

4 HIGH PRESSURE CORE SPRAY SYSTEM i 27 g4Sr,
5. LOSS CF POWER RA

H-10



TABLE 3.3.1-2

REACTOR PROTECTION SYSTEM. RESPONSE TIMES

. FUNCTIONAL UNIT RESPONSE TIME
- (Secondsl

b 1. Intermediate Range Monitors:* a. Neutron Flux - High NA" b. Inoperative
NA

2. Average Power Range Monitor *:
a. Neutron Flux - High, Setdown NAb. Flow Blased Simulated Thermal Power - High 6 i 1** |c. Fixed Neutron Flux - High < 0.09d. Inoperative

RA

3. Reactor Vessel Steam Dome Pressure - High < 0.55 M4. Reactor Vessel Low Water Level - Level 3 2 1.05 M 5Y 5. Main Steam Line Isolation Valve - Closure 2 0.06 80 R 6. Main Steam Line Radiation - High RA '$^ 7. Drywell Pressure - High NA w'd
.

m' 8. Scram Discharge Volume Water Level - High
-

a. Float Switch
HAb. Level Transmitter NA

9. Turbine Stop Valve - Closu~re < 0.06
10. Turbine Control Valve Fast Closure E 0.08***
11. Reactor Mode Switch Shutdown Position RA

;e. 12. Manual Scram
NAg 13. Deleted

I
E * Neutron detectors are exempt from response time testing. Response time shall be measured

from the detector output or from the input of the first electronic component in the channel.
y ** Including simulated thermal power time constant.
.

*** Measured from deenergization of K-37 relay which inputs the turbine control valve closure signal
~
'"

to the RPS.

;
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TABLt 3.3.t 3 I|

'

ISCLATION ACTUATION SY$Tfit !N$teLMENTATION Rf5PONlt TIME
t

TRIP FUNCTION RESPON$E TIME flecendsW M

1. PA!IutY CONTA!WENT I5CLATION
,

s. Asseter Yessel Lew Water Level J

#4 11) Level 3
2) Level 2 . M.s

'

3) Level 1 g4 ,.0 K W NA
h. Dryus11 Fressure - K1gh p jfq |
c. Main Steam Line ;

I Radiation-Nigfb) g4 M g
,

2 Pressure - Lew N4 r

3 Flow * Migh y NA .

d. Main stese Line Tunnel Temperstvas - Nigh E ,

s. Condenser Pressure Nigh M ,

f. Turbine 8143. Area Temperature * Migh M !

g. Deleted
,

h. Manual Initiation M

2. REACTOR WAT[4 CLEANUP SYSTEM 150LaTION

a. A Flow - Nigh M >

!

b. Heat Exchanger / Pump /Nigh Energy Piping
Area Temperature Nigh E'

'
c. Heat Eschanger/ Pump / Phase Separator

Area Ventilatten Temperature 4T - Nigh M |

d. $LC5 Initiation -M
e. Reacter Vessel Law Nater Level Level 2 g NA
f. hietes
g. Manuel Initiatten M j

3. RfACTOR_tStf 180LATj0N gD0Lis18 SYSTIM 110LAT1gW |

a. RCIC Steam Line Flow - Nigh |
NAS. RCIC Steas Seply Presevre * Law g

c. RCIC Tuttine Enhaust Stephrega PPessure Nigh M
d. RCIC Envipment Rees Temperatete * Nigh M q

a. Manual Initiation M

i

FEAXI - UNIT 2 3/4 3 18 Asengent No. !!,41

H-12
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TABLt 3.3.f 3 (Continwd1 |

!$0La?f 0N actuation SY$Tfm IWITRUMEW7aTION Rf 5PON$t TIME -

TR P FUNCT!0W Rfle0N3f TIME flecenas W

4. NICW Pet 350sf C00LAWT INJECT!0W SYSTEM f 5CLAff0W j

a. NPt! Steas Flow Nigh M !
4. NPCI Steam Supply Pmssure - Low NA |c.. NPC2 Turbine Inhaust Ofashregs Pressure * Migh
d. HPC] Equipment Room Temperature . Nigh E
e. Manuel Initiatten MA :

5. RWR SYSTim SwuTDOWN C00LIWG ICDt !$0LATIDW -

a. Roseter Vessel Low Water Level a Level 3 M *

b. Asseter Vessel (Shutdown Coeling Cut-in
Famissive Interlock) Pressum - Nigh NA :

c. Manual Initiatten MA

6. SEC0C atY COWTA1W4 TWT 150LATION j
a. Roseter Wessel-Low Water Level * Level 2 M'

b. Drywell Pressure - Nigh N4 i

Fuel Peel Ventilation Er.ha::st Raff ation Nigh ") NA 1Ic.
d. Manual Initiatten

!

!

i

bed,T ;

((s) The toelation systes instroentatten response time shall to esasured and- !
| recorded as a part of the 180LAT10N SY87EM RESP 0Nst TIME. Isolatten ;

system instementation response time specified includes diesel generater i

rting and sequence leadins delers.
(6) Radiation detectors are asespt from response time testfas. Response ties'

shell be sessured fees detector evtput er the.fapWt of the first
ielecteseis sosponent.In the channel.i
!

alseletten system fastroentation response ties for MIVs only. No diesel
generator delays essmed for E!Vs.

salselatten systen instroentanen response time f6e essectated. valvesy"--**at M IVs.I.
A Function actuating each valve grow shall to added to feeletion timef!selation syntes instroentation peepense ties specified fer the Trfp

N,

shown in Table 3.5.31 and 3.6.8.t 1 for valees la each valve group to '

attain !$0LAT30N SYSTEM tilPONSE TIE for each valve.,

|
'

FElF.I - UNIT 2 3/4 3 19 Assadment No. 41

H-13
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TABLE 3.3.3-3
EMERGENCY CORE COOLING SYSTEM RESPONSE TIMES

RESPONSE TIME
TRIP FUNCTION (Seconds)

1. CORE SPRAY SYSTEM
;

a. Reactor Vessel Low Water Level - Level 1 < 30 Sh abb. Drywell Pressure - High < 30 As g, ic. Reactor Steam Dome Pressure - Low RA* |d. Manual Initiation NA

2. LOW PRESSURE COOLANT INJECTION MODE OF RHR SYSTEM

a. Reactor Vessel Low Water Level - Level I < 55 8edb '
b. Drywell Pressure - High 7 55 Jb 3e |

,

c. Reactor Steam Dome Pressure - Low RA*
d. Reactor Vessel Low Water Level - Level 2 NA
e. Reactor Steam Dome Pressure - Low NA
f. Riser Differential Pressure - High NA
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 < 30JbJb
b. Drywell Pressure - High RA
c. Condensate Storage Tank Level - Low NA
d. Reactor Vessel Water Level - High, level 8 NA
e. Suppression Pool Water Level - High NA
f. Manual Initiation NA

4. AUTOMATIC DEPRESSURIZATION SYSTEM

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 Node Pump Discharge Pressure - High NA
f. Reactor Vessel Low Water Level - Level 3 NA
g. Manual Initiation NA
h. Drywell Pressure - High Bypass Timer NA
1. Manual Inhibit NA

5. LOSS OF POWER

a. 4.16 kV Emergency Bus Undervoltage (Loss
of Voltage) NA

b. 4.16 kV Emergency Bus Undervoltage
(Degraded Voltage) MA

*These are permissive signals only. They do not activate ECCS initiation. *

FERMI - UNIT 2 3/4 3-29 Amendment No. JJ, /J, 74

H-14
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TABLE 3.3.1-2

REACTOR PROTECTION SYSTEM RESPONSE TIMES

c>-
E

RESPONSE TIME'[ FUNCTIONAL UNIT (Seconds)2

U 1. Intermediate Range Monitors:
" a. Neutron Flux - High NAb. Inoperative NA

2. Average Power Range Monitor *:
a. . Neutron Flux - High, Setdown NAb. Flow Biased Simulatt:1 Thermal Power - High 5 0.09**

,.

i '
c. Neutron Flux - High < 0.09d. . Inoperative

- NA
-

G' Reactor Vessel Steam Dome Pressure - High 5 0.35 4 0
zm w

L > ,4/. Reactor Vessel Water Level - Low, tevel 3,

i,32 -Reactor Vessel Water Level - High, Level 8 5 1.05 #- a.*
w
a 6. Main Steam Line Isolation Valve - Closure 5 1.05 $ y

< 0.067. LMain Steam Line Radiation - High NA
g

8. Drywell Pressure - High: NA.9. Scram Discharge Volume Water Level - High - NA -
'

10. Turbine Stop Valve - Closure
< 0.1011. Turbine Control Valvs Fast Closure, Valve Trip System -

:Oli Pressure --Low- 8 X.

< 0.1012. Reactor' Mode Switch Shutdown Position'
13. Manual Scram . RA-4

NA

* Neutron detectors are exempt from response time testing. - Response time shall be measured
from the ~ detector output or from the input of ~the 'first electronic component in the channel.**Not including simulated thermal power time constant.

p asured from start of turbine control valve fast closure.
.

___m._=_____.m .-m. ,--#+.a.,_,_-... ---,, 4-,.w,.v.-, . . - _ m ,~.r,.. .. .. ., . . . _ - _ , _ - . - . m..w.-.. _. .-.mxm,_____.~_____m._ _ _ _ _ _ . _ _ _ . - _ _ _ _ _ _ . - _ . _ _ _ - _ _ _ _ _ _ _ _ .m___ __m _ _ _ .
-
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TABLE 3.3.2-3 i

ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME i

TRIP FUNCTION RESPONSE TIME (Seconds)#

' Ry CONTAINMENT ISOLATION ,

YI NA'

Reactor vessel Water Level - Low Low, level 2 g [)6a 84Reactor vessel Water Level - Low Low,
,, y

'

Level 2 (ECCS - Division 3)
Reactor vessel Water Level-Low Low pew NA !c' Low, Level 1 (ECCS - Division 1 and
Division 2) |

,,

d. Drywell Pressure - High /
e. Drywell Pressure-High (ECCS - Division 1 y)8 M NA

and Division 2)
,

f. Drywell Pressure-High (ECCS - Division 3) gMN NA
:

ContainmentandDryweg)VentilationExhaustg.
Radiation - High High [NA ### !

h. Manual Initiation NA t

2. MAIN STEAM LINE ISOLATION

a. Reactor Vessel Water Level - Low Low Low, -

*

Level 1 ## < 1. 0*/p M
-

N4)b. Main Steam Line Radiation - High g g 1 1.0*/& Mf NA
-

c. Main Steam Line Pressure - Low gg i 1.0*/gM NAd. Main Steam Line Flow - High y g 1 0.5*/g }&^g N4
f

e. Condenser Vacuum - Low NA
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 gM(N ' MA ;,

b. Drywell Pressure - High gp NA f

c. Fuel Handling Area Ventilation Exhaust
fRadiation - High High(b) 13.0***/p MIM

d. Fuel Handling Area Pool Sweep Exhaust
Radiation - High High(b) 1 3.0***/g [ M g ( $

e. Manual Initiation NA
,

4. REACTOR WATER CLEANUP SYSTEM ISOLATION

a. A Flow - High NA :

b. a Flow Timer NA i
.

c. -Equipment Area Temperature - High NA
d. Equipment Area a Temp. - High- NA
e. Reactor Vessel Water Level - Low Low, Level 2 g)0yNA I
f. Main Steam Line Tunnel Ambient i

Temperature - High -NA
'

g. Main Steam Line Tunnel a Temp. - High NA
h. SLCS Initiation NA'
i. Manual Initiation NA :

i

GRAND GULF-UNIT 1 3/4 3-20 l
H-16
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TABLE 3.3.2-3 (Continued)

ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME

9 "1p FUNCTION RESPONSE TIME (Seconds)#M

REACTOR CORE ISOLATION COOLING SYSTEM ISOLATION [XX){
'

## Ma' RCIC Steam Line Flow - High p Je ,

e, RCIC Steam Supply Pressure - Low 2 10 M !
RCIC Turbine Exhaust Diaphragm Pressure - High NAc

d' RCIC Equipment Room Ambient Temperature - High NA
RCIC Equipment Room a Temp. - High NAe'

f~ Main Steam Line Tunnel Ambient Temp. - High NA
Main Steam Line Tunnel a Temp. - High NA[ Main Steam Line Tunnel Temperature Timer NA

i' RHR Equipment Room Ambient Temperature - High NA
RHR Equipment Room a Temp. - High NA

j[i RHR/RCIC Steam Line Flow - High NA
Manual Initiation NA
Drywell Pressure - High (ECCS Division 1

gMg/VA.n '

and Division 2)

; RHR SYSTEM ISOLATION

RHR Equipment Room Ambient Temperature - High NAa,

e. RHR Equipment Room a Temp. - High NA
c. Reactor Vessel Water Level - Low, Level 3 g30M g/.

c. Reactor Vessel (RHR Cut-in Permissive)
Pressure - High NA

e. Drywell Pressure - High NA
f - Manual Initiation NA

dMk~

'; :svration system instrumentation response time shall be measured an-

"ecorced as a part of the ISOLATION SYSTEM RESPONSE TIME. Isolation system-

*strumentation response time specified includes the delay for dieselW a" "="HnalJtssumed in the accident analysis.
L taatation detectors are exempt from response time testing. Response timeeaM be measured from detector output or the input of the first electronic

NMat in the channel.
D*'* Lion System instrumentation response time for MSIVs only. '

No dieselstor delays assumed.
I

tem instrumentation response time for associated valves] D -

h 5Y5 tee instrumentation response time for air operated dampers.
"*"itor delays assumed.,

tant"]3.6.4 1 and 3 6 6 2 1 f
5

instrumentation response time specified for the Trip
' t

;*D110 each valve group shall be added to isolation time shownY '

s SYS4M g or valves in each valve group to obtain...-

amg ,, * time SE TIME for each valve.
asus g, 8Y of 3 to 7 seconds.

,

3/4 3-21
H-17

l
1
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TABLE 3.3.3-3
.-

EMERGENCY CORE COOLING SYSTEM RESPONSE TIMES (SECONDS)
.

LOW PRESSURE CORE SPRAY SYSTEM NA
1, ,

LOW PRESSURE COOLANT INJECTION MODE2 .0F RHR SYSTEM PUMPS A, 8 AND C NA

3. AUTOMATIC DEPRESSURIZATION SYSTEM NA

4 HIGH PRESSURE CORE SPRAY SYSTEM < 27 Jkjk

5. L:35 0F POWER NA

!

!

GRAND GULF-UNIT 1 3/4 3-33 gndsynt hp ,20,8 _.
H-18

!
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TABLE 3.3.2-3

ISCLATICN SY:nc4 INSTRtHENTATION RESPONSE TIME

TRIP FUNCTION RESPCNSE TIME (fecendshi

1. PRIMARY CCNTAINMENT !SCLATICN

1. Reactor Vessel Water Laval
1) Lcw, Level 3 N.A.
2) Lcw Lcw. Lsvel 2 ## $ LO*/[ M.

b. Dry =vii Fressure - High [[(p[g
e. nain see.a u ..

1) Radiation.- High(b) M # < L C* M
2) Pressure - Low gp j 1.0= ffe
3) Flow - High p g 3 0.58 g

d. Nain Staam Line Tunnel Teccerstura - Hign M.A.
e. Main 5tsam Line Tunnel .i Tescerature - Hign N.A.
f. Condenser Vacuum - Lew N.A.
g. Manual Initiation N.A.

2. SECCNOARY CONTAINMENT ISCLATICN
'

a. Racc ce Euf1 ding van: Exhaust Planum
Radiatica - High(b) /gOrf MA

t. Crywell Pressure.- Hfgh /16(af A/4
c. Reacter Yassel Water Level - Low Lcw, Laval 2 d Zf(#T $
d. Manual Initiatica N.A.

N
3. REACTUR WATER CLEANUP SYSTEM ISCLATION

a. a. Ficw - Hf gh /M{g[ $
t. Hest Exchanger Arma Temperature - High R.A.
c. Heat Exchangar Area Vantitatien

a Temp. - High EA.
d. Ptsp Area Temperature - High N.A.

vump area venti 1=Liwu'a fee. !!1ah R.A.c. '

f. SLCS Initiatica N.A.
c. Reactor vessel Water Level - Lcw Lew, Levei 2 g)df,#1 NA
h. L U!/RCIC Line Routing Area fasperature -

High N.A.

f. L Cl Line Rcuting Area Teacarature - Nign N.A.

J. Manual Initiatica H.A.
1

1

VAsMI mTON NUCLEAR - UNIT 2 2/4 3 *e9
H-20
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TABLE 3.3.2-2 (Continued)

ISCLATION SYSTEM INSTRUMENTATION FISPONSE TIME

TRIP _ UNCTION
RESPONSE TIME (Seconds W

o. REACTOR coas Is0LATIcN C0cLINC sV5'3M ISCLATTcN

RCIC Steam Line Flow - High gMa.

RCIC Staam Su: ply Pressure
gh yW g$RHR/RCIC Steam Line Flow - Hib.

c. Low g,EQd. RCIC Turbine Exhaust Diaphragm Pressurs - High N.A.
RCIC Equipment Room Temperature - High H.A.'e.

f. RCIC Equipment Room 6 Tamperatura - High H.A.g. RWCU/KCIC Steam Line Reuting Area
Temperature - High N. A.h. Drywell Pressure - High N. A.i. Hanual Initiation N. A.

5. RHR SYSTEM SHUTD.lWN COOLING MODE ISOLATION

Reactor Yassel Water Level - Lcw, Lavel 3a.
b. Reactor Vessel (RMR Cut-in Permissive) [(af g

Pressure - High N.A.
Equipment Area Temperature - High N.A.c.

d. Equipment Area Ventilation A Temp. - High N. A.
Shutdown Cooling Raturn Flow Reta - High N.A.a.

f. RHR Heat Exchanger Area Temperature - High N.A |g. Manual Initiation N. A.

H-21

-_ __ _ _ _ _ _ - _ _ _ _ _
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i

TAE!.! 3.3.3-3 ~ f
i~

B ERGENCY CCRE CCCL*NG SYSTEM RESPONSE TIMES ' f
i
.

ECCS RESPONSE TIME (seconds) }

1. LCW PRESSURE CORE SFKAY SYSTE < 43 $$
' i
!
:

2. LOW PRESSURE CCOLANT 'dCECTICN MCDE - !
0F R!iR SYSTE I

a. 7:.mps A and E' < 43 kI . j

h. 71.mo C < 43 ' kk !

3. AUTCMATIC CEPRESSURIZATICN SYSTEM N.A.
..)

|
4. HIGH PRESSURE CCRE SFRAY SYa4s:1 < 27 hk

.

-

5. LCSS OF PCWER N.A. .
.

t
.

.i
;

i

i

!
h

!

!

t

i
!

' i

!
E

.'

|

|
t
;
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?
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TABLE 3.3.2-3

b
'

ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME

TRIP FUNCTION RESPONSE TIME (Seconds)#
'

,

1. PRIMARY CONTAINMENT ISOLATION

a. Reactor Vessel Water Level

/g/ M1. Low (Level 3) M
MA, 2. Low Low (Level 2)

3. Low Low Low (Level 1), except MSIVs pg MA
b. Drywell Pressure - High . g/ /4f

c. Main Steam Line
1. Radiation - High*" s1.0" #M
2. Pressure - Low g A/4
3. Flow - High s1.0" gg
4. Reactor Vessel Water Level - Low Low Low 51.0" gg

(Level 1)

d. Main Steam Line Tunnel
Temperature - High g/g/

e. Condenser Vacuum - low NA

f. Turbine Building Area 'iemperature - High NA

2. SECONDARY CONTAINMENT ISOLATION

a. Reactor Building Exhaust
Radiation - High*" gM NM

b. Drywell Pressure - High gy57 M/
.

c. Reactor Vessel Water Level - Low Low (Level 2) /M /N
d. Refueling Floor Exhaust

Radiation - High*" /M M

&
y rsolation actuation instrumentation response time shall be

measured and recorded as a part of the ISOLATION SYSTEM RESPONSE
TIME. Response time specified is diesel generator start delay time

(assumed in accident analv11s.
** 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

M electronic component in the channel. -

X --y# 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 entain ISOLATION SYSTEM RESPONSE TIME for each valve.

y g #With time delay of 45 seconds. |

HATCH - UNIT 2 3/4 3-19 Amendment No. JJ, 79, 93
H-24
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. TABLE 3.3.2-3 (Continued) i

[ !
ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME

TRIP FUNCTION
RESPONSE TIME (Seconds)# i

3. REACTOR WATER CLEANUP SYSTEM ISOLATION
1

yk i,

a. A Flow - High
g# ## f[A '|;b. Area Temperature - High ,

g )Area Ventilation Temperature AT - High gg !
c.
d. SLCS Initiation- NA !

Reactor Vessel Water Level-Low Low (Level 2) fyI/ MA i
e.

!4 HIGH PRESSURE COOLANT INJECTION SYSTEM ISOLATION
e

HPCI Steam Line Flow-High 3 s Isolation Time s 13* drk !
a.
b. HPCI Steam Supply Pressure - Low /A' jHPCI Turbine. Exhaust 01aphragmc.

Pressure - High NA
i

!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 ih. Emergency Area Cooler Temperature - High NA 'i1. Dryweii Fresu ~e - m g*' //A(A ''
j. Logic %.er Pev tor ;*

NA . , 't

5. REACTOR CORE ISOLATION COOLING SYSTEM ISOLATION !

RCIC Steam Line Flow - High 3sIsolationTimes13*)). !
a.
b. RCIC Steam Supply Pressure - Low NA !

RCIC Turbine Exhaust Diaphragmc.
:;Pressure - High NA
.}d. Emergency Area Cooier Temperature - High NA ,

Suppression Pool Area Ambient Temp. - High NA
e.
f. Suppression Pool Area AT - High NA:g. Suppression Pool Area Temperature q

Timer Relays NA
i

;

h. Drywell-Pressure - High 8 A/f - }1. Logic Power Monitor NA .5

6. SHUTDOWN COOLING SYSTEM ISOLATION

[i
Reactor Vessel Water Level - Low (Level 3) NA

a.
,!

b. Reactor St'eam Dome Pressure .High NA

.

t

i
;

|
.

'
i

HATCH - UNIT 2 3/4 3-20 Amendment No. 33, 79, 93 i.H-25 ',
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TABLE 3.3.3-3

. EMERGENCY CORE COOLING SYSTEM RESPONSE TIMES

ECCS RESPONSE TIME (Seconds)

1. CORE SPRAY SYSTEM s 34 kh |

2. LOW PRESSURE COOLANT INJECTION
MODE OF RHR SYSTEM s 64 hb |

3. HIGH PRESSURE COOLANT INJECTION SYSTEM s 30 h h ,

4. AUTOMATIC DEPRESSURIZATION SYSTEM NA

S. ARM LOW LOW SET SYSTEM s1

,

1

i

i

i

|

i

HATCH - UNIT 2 3/4 3-30 Amendment No. 3), 87 i
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g TABLE 3.3.1-2

REACTOR PROTECTION SYSTEM RESPONSE TIMES
2
A
*

RESPONSE TIME
| FUNCTIONAL UNIT (Seconds)

1. . Intermediate Range Monitors:
a. Neutron Flux - High NA
b. Inoperative NA

2. Average Power Range Monitor *:
a. Neutron Flux - Upscale, Setdown NA
b. Flow Blased Slaulated Thermal Power - Upscale < 0.09**
c. Fixed Neutron Flux - Upscale 50.09
d. Inoperative NA

5-

[ R 3. Reactor Vessel Steam Dome Pressure - High < 0.55 d 8
w '* 4 .' Reactor Vessel Water Level - Low, Level 3 < 1.05 $ d,

Y . 5. Main Steam Line Isolation Valve - Closure < 0.06 M
* 6. Main Steam Line Radiation - High, High RA $ .

'7. Drywell Pressure - High NA
8. Scram Discharge Volume Water Level - High NA

-a. Float Switch NA
b. ' Level Transaltter/ Trip Unit NA-

9. Turbine Stop Valve ' Closure < 0.06
10. Turbine control Valve Fast closure,

Trip 011 Pressure - Low < 0. 08# .-+g !
i

11. Reactor Mode-Switch Shutdown Position NA
' l

12. Manual Scram NA

* Neutron detectors are exempt from response time testing. Response time shall be~ measured
from the detector output or from the input of the first electronic component in the channel..

**Not including simulated thermal power time constant, 6 1 0.6' seconds.-

,.

" p fMeasured from start of turbine control valve fast closure.
4488-

=
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|

TABLE 2.2.2-3 i

ISCLATION $YSTEM INSTsuw!NTATION RESPONSE *!w( '|
Y !

*Pf8 'UNCT!CN 4ESPONSE **W( ($eCDPCS)# ;
*

*EIMAIY "CNTAINMENT 150LAffCN j..
,

a. Reactor Vessel Water Level '

1) Low Law. Level 2 NA
2) Low Low Low, Level 1 NA -i

!
t. Drywell Pressure - Mign wA -|.

A c. Reactor Builaing Exhaust -!Raciation - Hign MA 1
c. Manual Initiation %A :

i
2. $ECCNCARY CONTAINMENT ISOLATION ;

a. Reactor Vessel Vater Level-Low Low. -|
Level 2

. MA [
m. Drywell Pressure - Hign

_

4A j
c. Refueling Floor Exnaust Raatation - 1 a.0 MMM '

41gn(b)
c. Reactor Suilding Exhaust 5 a.0 #gg

ID)Radiation - Hign |e. Manual Initiation MA :

i
3. MA!N STEAM LINE ISOLATION ]

a. Reacter Vessel Water Level - Low Low Low, i

Level 1 MM M i
Main Staas Line Radiation - High, High(a)(b) g p.< 1.08 ,' g4 ;pg,g.b.

c. Main Staan Line Pressure - Low p g i 1.0* M _i
4. Main Steam Line Flow-Migh g g 1 0.5" - .. y ,

e. Condenser Vacuus - Low NA ;
f. Main Steam Line Tunnel Temperature - High NA ;
g. Manual Initiation NA

|
4 REACTOR WATER CLDeWP SYSTEM !$0LAT!0N

,

!

4. NWCU & Flow Nigh MA 3
n. NWCU A Flow - Nigh, Timer MA I

c. NWCU Area Temeerature - Nigh NA :
d. RhCU Area vent 11stien & Teneerature - High MA'

,.

a. SLCS Initiation MA i

f. Reacter Vessel Water Level - Low Low. Level 2 ~ MA '

g. Manual Initiation. MA

5. REACTOs CORf 150 JT!0N COOLING SYSTEM !$0LATION ;

a. RCIC Steas Line a Pressere (Flow) - Migh MA .!
'

D. RCIC Steam Line & Pressure (Flow) Mign. Timer MA

c. RCIC Staan Susely Pressure - Low MA i

s. **!C Turtine Exhaust Olaphrage Pressure - Mign MA }

y
:

I
:

HOPE CREEK 3/4 3-26 4

i
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TABLE 3.3.2-3 (Continued)

ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME I

TRIP FUNCTION &
RESPONSE TIME (Seconds)# M {

REACTOR CORE ISOLATION COOLING SYSTEM ISOLATION
RCIC Pump Room Temperature - High NA

e.
f. RCIC Pump Room Ventilation Ducts a Temperature |

- High |NAg. RCIC Pipe Routing Area Temperature - High NA
!

h. RCIC Torus Compartment Temperature - High NAi. Drywell Pressure - High NAj. Manual Initiation NA
6.

HIGH PRESSURE COOLANT INJECTION SYSTEM ISOLATION
HPCI Steam Line a Pressure (Flow) - High NA

a.
b. HPCI Steam Line a Pressure (Flow) - High, Timer NAc. HPCI Steam Supply Pressure - Low NAd. HPCI Turbine Exhaust Oiaphragm Pressure - High NA

HPCI Pump Room Temperature - High NA
e.
f. HPCI Pump Room Ventilation Ducts

a Temperature - High NAg. HPCI Pip Routing Area Temperature - High NAh. HPCI Torus Compartment Temperature - High NA
i. Drywell Pressure - High NAj. Manual Initiation ,

NA
7.

RHR SYSTEM SHUTDOWN COOLING MODE ISOLATION
Reactor Vessel Water Level - Low, Level 3 NA

a.
b. Reacter Vessel (RHR Cut-in Permissive)

Pressure - High NAc. Manual Initiation NA

'a) Isolation system instrumentation response time specified includes diesel
generator starting and sequence loading delays.

(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.

* Isolation system instrumentation response time for MSIVs only. No diesel
generator delays assumed for MSIVs.

** Isolation system instrumentation response time for associated valves) # 4

except MSIVs.

)(---)r # Isolation system instrumentation response time specified for the Trip
g Function actuating each valve group shall be added to isolation time

shown in Table 3.6.3-1 and 3.6.5.2-1 for valves in each valve group to
obtain ISOLATION tr5 TEM RESPONSE TIME for each valve.

hWi CREEK 3/4 3-27
H-29
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|- TABLE 3.3.3-3

. EMERGENCY CORE COOLING SYSTEM RESPONSE TIMES

ECC5 RESPONSE TIME (Seconds)

1. CORE SPRAY SYSTEM $ 27 k k-
2. LOW PRESSURE COOLANT INJECTION MODE

OF RHR SYSTEM _5 40 gg
3. AUTOMATIC OEPRESSURIZATION SYSTEM NA

4. HIGH PRESSURE COOLANT INJECTION SYSTEM i 35 .I k
5. LOSS OF POWER NA

HOPE CREEK 3/4 3-38 Amendment No. 24
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TABLE 3.3.2-3

ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME

TRIP FUNCTION RESPONSE TIME (Seconds)#

A. AUTOMATIC INITIATION

1. PRIMARY CONTAINMENT ISOLATION

a. Reactor Vessel Water Level
1) Low, Level 3 NA

f%fL { [1.08/< M2) Low Low, Level 2 <

J3) Low Low Low, Level 1

b. Drywell Pressure - High 1[) g8
c. Main Steam Line I)

1) Radiation - High $# < 1.0*/< -

2) Pressure - Low g 7 2.08/2
3) Flow - High p $$. E 0.5*/5 g

d. Main Steam Line Tunnel Temperature - High RA

e. Condenser Vacuus - Low NA

f. Main Steam Line Tunnel A Temperature - High NA

2. SECONDARY CONTAINMENT ISOLATION

Reactor BuildingIg nt Exhaust Plenum YMa.
<Radiation - High

b. Drywell Pressure - High {
/fReactor Yessel Water Level - Low, Level g) <c. g

d. Fuel Pool Vent Exhaust Radiation - High { M gg
3. REACTOR WATER CLEANUP SYSTEM ISOLATION

N YA h/<a. A Flow - High
b. Heat Exchanger Area Temperature - High
c. Heat Exchanger Area Ventilation AT-High NA

d. SLCS Initiation MA

e. Reactor Vessel Water Level - Low Low, Level 2 ik
4. REACTOR CORE ISOLATION COOLING SYSTEM ISOLATION

a. RCIC Staan Line Flow - High i 444 &
b. RCIC Steam Supply Pressure - Low < o,

c. RCIC Turbine Exhaust Diaphragm Pressure - High RA 7

d. RCIC Equipment Room Temperature - High NA

RCIC Steam Line Tunnel Temperature - High NAe.
f. RCIC Staan Line Tunnel A Temperature - High NA

g. Drywell Pressure - High NA

h. RCIC Equipment Room A Temperature - High NA

5. RHR SYSTEM STEAM CONDENSING MODE ISOLATION

RHR Equipment Area A Temperature - High NAa.
b. RHR Area Cooler Temperature - High NA

c. RHR Heat Exchanger Steam Supply Flow High NA

H-32
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TA8LE 3.3.2-3 (Continued)

ISOLATION SYSTD6 INSTRUMENTATION RESPONSE TIME

TRIP FUNCTION RESPONSETIME(Seconds /

8. M SYSTDt $HUTDOW COOLING 40E !$0LATION.

a. Reacter Vessel inster Level - Law, Level 3 [ hD. Reacter Vessel
(RMR Cut-In Perurissive) Pressure - High N. A. Ic. RHR Pump suction Flow - High N. A. |d. RNR Area Confer Temperature Nigh N. A. pt. RHR Equipment Area AT Nigh N.A. ,

8. . MANUAL INITIATION N.A.-
. g

1. Inbeard Valves
2. Outboard Valves
3. Inbeard Valves

i4. Outboard Valvee
5. Inboard Valves

4

8. Outboard Valves.
7. Outboard Yelve

- -- .. .. ._

's) me tselattee system instrissentati6n response time shall be measured
recorded as a part of the ISOLATION SYSTBt RESPONSE TM. Isolation
systaa instnamentaties response time specified includes the delay for
diesel generetar starting assamed in the accident, analysis.

(b) Radiation detectors are eneset free response time testing. Response time !shall be sensured fres detector output er the input of the first electronic ienaponent fa the channel. '

* -Isolatten system instnmentation response time for MSIVs only. - No diesel
generster delays assumed. 'i

,

1

Iseistion systas instrumentation response time for assectated valves 3 o
g - m M51Vs. #

y -F # Issistian syitas festnmentatfee response time specified for the Trip
Function actuating each valve group shall be added to isolatfee time
shown in Tatie 3.4.3-1 and 3.8.5.2-1 for valves in each valve group
ta attain IsouTION SYSTBt RESPcMSE TM for each valve.

y y ay s without sagt second time delay.

g m itithest 5 s second time delay.
;_

N. A. Not Applicable.
g.

LA SALLI - UNIT 1 3/4 3-19 Amendment No.18
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TA8LE 3.3.3-3 |
3

'

EMERGEMCY CORE COOLING SYSTDI RESPONSE TIMES |
I

ECCS RESPONSE TIME (Seconds) ;

1. LOW PRES $URE CORE SPRAY SYSTDI 1 Q
2. LOW PRESSURE C00LAfff IE1ECTION MODE OF !

RHR SYST98 (Puups A, S. and C) <40"g |
j3. AUTOMATIC DEMtE550tIZAT!0ft SYSTDI m

4. HIGH PRES $Utf cott SPRAY SYSTDI i 27 b *

!~5. LDSS OF POWER M4

. ;

:

" Injection valves shall be fully 0PDI within 20 seconds after receipt of the 4
reactor vessel pressure and ECCS Injection Line Pressure' Interlock signal

{
'

concurrently with power source availability and receipt of an accident i
,

initiation signal. +

'i
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!TABLE 3.3.2-3

-ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME p |

TRIP FUNCTION RESPONSE TIME fSeconds W #I ,

'

1. MAIN STEAM LINE ISOLATION'

Reactor Vessel Water Level
1) Low, Low - Level 2

- MAa.

2) Low, Low, Low - Level 1 , 1. 0* ;

b. Main Steas Line (b) uA
Radiation - High g g < 1.08/ [M -i

!

$ g $ 1.0*/gh,/W kkc. Main Steam Line
*

Pressure - Low

d. Main Staan Line
Flow - High y .10.58/[ / Md

-

'

e. Condenser Vaciman - Low M. A.

f. Main Staas Line Tunnel.

Temperature - High N.A. ,'
s

g. Tuttine Enclosure - Main Steam i

Line Tunnel Temperature - High N.A. !
.

h. Manual Initiation N. A.
'

2. RNR SYSTEM SHUTDOWN COOLING MOE ISOLATION -[

~ tow - Level 3 pg/// |

-

:
a. Reactor Vessel Water Level

.
b. Reacter Vessel (RE Cut-In t

Permissive) Pressure - High N. A. {
'

c. Manual Initiatton N.A.

[[jF
3. REACTOR WATER CLEMEP SYSTEN ISOLATION

MAa. RWCS A Flow - High

b. RWCS Area Temperatum - High N. A. t

c. RWCS Area Ventilation. ,

A Temperature -'Migh M. A.

d. SLCS Initiation N. A. ,

i

a. Reacter Vessel Water Lavel -
Law Low - Level 2 A M

f. Manual Initiation N. A. f
.

:

i !

|I

,

t'

IE
LIMERICK - UNIT 1 3/4 3-23
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-TABLE 3.3.2-3 (Continued)~ j.

.

ISOLATION SYSTEM INSTRUMENTATION RESPONSE TI8tE !
i

gip FUNCTION RESPONSE TIME (Seconds)# I

grGH PRESSURE COOLANT INJECTION SYSTEM ;
4,

IsotATIDM .j
3

a. HPCI Steam Line
A Pressure - High

b. HPCI Staas Supply
Pressure - Law

c. HPCI Turbine Exhaust Diaphragm
Pressure - High N. A. :

d. HPCI Equipment Room I
Temperature - High N.A.

|^

e. HPCI Equipment Room-
A Temperature - High M.A. i

f. HPCI Pipe Routing Area !
Temperature - High N. A. .!

g. Manual Initiation N.A. !
!

5. REACTOR CORE ISOLATION C00LIls SYSTEM ISOLAT!st i

a. Reactor Staas Line {
A Pressure - High M i

b. RCIC Steam Supply Pressure - Law h
RCIC Turbine Edmust Diaphrapc.
Pressure - High M.A..

r

d. RCIC Equipment Reen .

Temperature - Nigh N.A.
'

e. RCIC Equipment Ross !
A Temperature - High N. A. '

f. RCIC Pipe Routing Area
Ta m rature - Nigh N.A. ;

:.
g. Manual Initiation M. A. !

!

'l
J

LIMERICK - UNIT 1 3/4 3-24 E 8E
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TABLE 3.3.2-3 (Continued) ,

, ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME

TRIP FUNCTION- REfr > , 73E (Seconds)#

6. PRIMARY CONTAINMENT ISOLATION p-

a. Reactor Vessel Water Level
6

1) Low, Low - Level 2
MA '

2) Low, Low, Low - Level 1 g
b. Drywell Pressure - High [h h l

c. North Stack Effluent
Radiation - High N.A.

|d. Deleted
,

e. Reactor Enclosure Ventilation Exhaust
Duct - Radiation - High N.A.

f. Outside Atmosphere To Reactor Enclosure
a Pressure - Low N. A.

g. Deleted |

h. Drywell Pressure - High/
Reactor Pressure - Low N. A.

1. Primary Containment Instrument Gas to N. A. ;
~

Drywell a Pressure-Low

J. Manual Initiation N.A.
;

7. SECONDARY CONTAINMENT ISOLATION

a. Reactor Vessel Water Level
N.A.Low, Low - Level.2 .,

I
N.A.b. Drywell Pressure - High

c. Refueling Area Ventilation Exhaust N.A.Duct Radiation - High

d. Reactor Enclosure ventilation Exhaust N.A.Duct Radiation - High
.

e. Outside Atmosphere to Reactor N' A*
Enciosure a Pressure - Low i

!

!

JUL 89 |

Amendemat too. 6
,
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TABLE 3.3.3-3

EMERGENCY CORE COOLING SYSTEM RESPONSE TIMES

ECCS RESPONSE TIME (Seconds)

1. CORE SPRAY SYSTEM i 27 h
.z. uu rRESSURE C=unt IuECn= MODE .

OF RNR SYSTEM i 40 ' hh -<

3. AUTOMATIC DEPRESSURIZATION SYST R N. A.

4. HIGH PRESSURE C00UWT IMECTION SYSTM i 30- hh -

5. LDSS OF POWER N. A.

i

,

a

h

!

Y

'

.

|

'

q
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TABLE 3.3.1-2

@ REACTOR PROTECTION SYSTEN' RESPONSE TIMES

't
*

RESPONSE TIME

! FUNCTIONAL UNIT (Seconds)
-4

'

- 1. Intermediate Range Monitors:
a. Neutron Flux - High NA
b. Inoperative NA

2. Average Power Range Monitor *:
a. Neutron Flux - High, Setdown . NA
b. Flow 81ased Simulated Thermal Power - High < 0.09**
c. - Neutron Flux - High 7 0.09
d. Inoperative HA

'

3. Reactor Vessel-Steam Dome Pressure - High < 0.35 # -
w 4. Reactor Vessel Water Level - Low, Level 3 7 1.05 M h'?

g A 5. -Reactor Vessel Water Level - High,-Level 8 7 1.05 JOR-- M.
a;* 6. Main Steam Line Isolation. Valve - Closure I 0.06 y
e 7. Main Steam Line Radiation - High RA -

8. Drywell Pressure - High NA-
9. Scram Discharge Volume Water Level - High . NA
10. Turbine Step Valve - Closure -< 0.06
11. Turbine Control-Valve Fast Closure, Valve Trip System

-011 Pressure.- Low - < 0.07# --Ap
NA12.. Reactor Mode Switch Shutdoun Position

13. Manual Scram NA

* Neutron detectors are exempt from response time testing. Response time shall be measured
from the detector output or'from the input of the'firpt electronic component in the channel.

.

**Not including simulated thermal power: time constant, 6 1 0.6 seconds.

.fMeasured from start of turbine control valve fast closure.

$ $ .

1
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TABLE 3.3.2-3

ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME

TRIP FUNCTION
RESPONSE TIME (Seconds)# @

1. PRIMARY CONTAINMENT ISOLATION

a. Reactor Vessel Water Level - Low, Level 2 NA
b. Drywell Pressure - High NA

g li Purge Exhaust Plenum g gc. nt
_

d. Reactor Vessel Water Level - Low, level 1 HA
e. Manual Initiation MA

2. MAIN STEAM LINE ISOLATION

MM < 1.08/Reactor Vessel Water Level - Lowyevel 1 #.$t i 1.0* rle[
a.
b. Main Steam Line Radiation - High
c. Main Steam Line Pressure - Low k# 71.0*f /*d. Main Steam Line Flow - High g g 7 0.5* hg

, e. Condenser Vacuus - Low RA
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
i. Manual Initiation MA

3. SECONDARY CONTAINMENT ISOLATION

a. Reactor Vessel Water Level - Low, Level 2 NA
b. Drywell Pressure - High NA
c. Manual Initiation MA

4. REACTOR WATER CLEANUP SYSTEM ISOLATION

a. A Flow - High NA
b. A Flow Timer NA
c. Equipment Area Temperature - High NA
d. Equipment Area a Temperature - High NA
e. Reactor Vessel Water Level - Low, Level 2 NA
f. Main Steas Line Tunnel Ambient

Temperature - High NA
g. Main Steam Line Tunnel A Temperature - High NA
h. SLCS Initiation MA
f. Manual Initiation NA

'

PERRY - UNIT 1 3/4 3-21
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TABLE 3.3.2-3 (Continued)

ISOLATION SYSTEM INSTRUMENTATION RESPONSE TIME !

TRIP FUNCTION RESPONSE TIME (Seconds)# M M

S. REACTOR CORE ISOLATION COOLING SYSTEM ISCLATION

a. RCIC Steam Line Flow - High NA i
b. RCIC Steam Supply Pressure - Low NA

c. RCIC Turbine Exhaust Diaphragm Pressure - High NA

d. RCIC Equipment Room Ambient Temperature - High NA

e. RCIC Equipment Room A Temperature - High NA
,

f. Main Steam Line Tunnel Ambient '

Temperature - High NA

g. Main Steam Line Tunnel A Temperature - High NA

h. Main Steam Line Tunnel Temperature Timer NA
1. RHR Equipment Room Ambient Temperature - High NA
j. RHR Equipment Room A Temperature - High NA

k. RCIC Steam Line Flow High Timer NA

1. Drywell Pressure - High NA

s. Manual Initiation itA

6. RHR SYSTEM ISO UTION

a. RHR Equipment Area Ambient Temperature - High NA

b. RHR Equipment Area a Temperature - High NA

c. RHR/RCIC Steam Line Flow - High NA

d. Reactor Vessel Water Level - Low, Level 3 NA

e. Reactor Vessel (RHR Cut-in Permissive)
Pressure - High NA

f. Drywell Pressure - High NA

g. Manual Initiation NA

a) Isolation system instrumentation response time specified includes the diesel
generator starting and sequence loading delays.

(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.

" Isolation system instrumentation response time for MSIVs only. No diesel
generator delays assumed.

" Isolation system instrumentation response time for associated valves' O -

M-ercent MSIVs.

# Isolation system instrumentation response time specified for the Trip
Function actuating each valve group shall be added to isolation time shown
in Table 3.6.4-1 for valves in each valve group to obtain ISOLATION SYSTEM
RESPONSE TIME for each valve.

PERRY - UNIT 1 3/4 3-22
H-42
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TABLE 3.3.3-3

EMERGENCY CORE COOLING SYSTEM RESPONSE TIMES
1

ECCS
RESPONSE TIME (Seconds) !

A. DIVISION 1 TRIP SYSTEM I

1. RHR-A (LPCI MODE) AND LPCS SYSTEM
|

Reactor Vessel Water Level - Low, S 37 hka.
Level 1 '

hhb. Drywell Pressure - High < 37
c. LPCS Pump Discharge Flow - Low (Bypass) RA !d. Reactor Vessel Pressure - Low (LPCS Injection MA

'

Valve Permissive)
Reactor Vessel Pressure - Low (LPCI Injection NAe.

.

Valve Permissive)
;f. LPCI Pump A Start Time Delay Relay NA

g. LPCI Pump A Discharge Flow - Low (Bypass) NA
h. Manual Initiation- NA |

.

2. AUTOMATIC DEPRESSURIZATION SYSTEM TRIP SYSTEM "A"
'

Ia. Reactor Vessel Water Level - Low, Level 1 NA ;
b. Manual Inhibit NA ;

c. ADS Timer NA
d. Reactor Yessel Water Level - Low, MA

Level 3 (Permissive)
e. LPCS Pump Discharge Pressure - High NA

(Permissive)
f. LPCI Pump A Discharge Pressure - High NA

(Permissive)
_3

-

-g. '' nual Initiation MA

8. DIVISION 2 TRIP SYSTEM

1. RHR B AND C (LPCI MODE)

a. Reactor Vessel Water Level - Low, S 37 hk
Level 1

b. Drywell Pressure - High i 37 hh i
c. Reactor Vessel Pressure - Low (LPCI MA

Injection Valve Permissive)
d. LPCI Pump 8 Start Time Delay Relay NA
e. LPCI Pump Discharge Flow - Low (Bypass) NA
f. Manual Initiation MA

I

PERRY - UNIT 1 3/4 3-35 |
H-43 -I
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TABLE 3.3.3-3 (Continued) ;

EMERGENCY CORE COOLING SYSTEM RESPONSE TIMES

RESPONSE TI' . (Seconds)- !dTRIP FUNCTION
|

2. AUTOMATIC DEPRESSURIZATION SYSTEM TRIP SYSTEM "B" |

a. Reactor Yessel Water Level - Low, M
Level 1 |

b. Manual Inhibit NA
'

c. ADS Timer M
d. Reactor Vessel Water Level - Low, MA

ILevel 3 (Permissive)
e. LPCI Pump B and C Discharge NA

Pressure - High (Permissive)
f. Manual Initiation MA

C. DIVISION 3 TRIP SYSTEM

1. HPCS SYSTEM

a. Reactor Vessel Water Level - Low, 1 27 kh
Level 2

b. Drywell Pressurs - High < 27 hh
c. Reactor Vessel Water Level - High, NA

Level 8
d. Condensate Storage Tank Level - Low M
e. Suppression Pool Water Level - High M
f. HPCS Pump Discharge Pressure - High M
g. HPCS System Flow Rate - Low ' M
h. Manual Initiation M

0. LOSS OF POWER

1. 4.16 kv Emergency Bus Undervoltage# M'

(Loss of Voltage)
g|

2. 4.16 ky Emergency Bus Undervoltage M
(DegradedVoltage)

I

#
,

The Loss of Voltage and Degraded Voltage functions are common to Division 1,
Civision 2, and Division 3.

PERRY - UNIT 1 3/4 3-36
H-44
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~~AILE 3.3.2-3

ISOLATION SYSTEM 3 5TRUMENTATION RESPON58 TIME

TRIP FUNCTION RESPONSE TIME (Secones W M
'

1. PRIMARY CONTAINMENT ISOLATION ,

al ReactorTVessel Water Lever ' Low ' Low level 2
b. Drywell Pressure Hi h

~

Containment Purge Iso ation Radiation - High(b)
~

c.

2. MAIN STEAM LINE ISOLATION j

s. Reactor Vessel Water LeveI - Low Low Low j,

~ Level 1 . . ## < 1. 0 ' */
~

b. Main Steam Line Radiation Y High b) .gg i1.0*I
c. Main Steam Line Pressure Lod 1. 0 * 1g g < 0.5 *Id. . Main Steam Line Flow _ Nigir
s. Condenser Vacuus - Low g g NA |
f. Main Steam Line Tunnel Tersperature - High NA
g. Main Steam Line Tunnel & Temperature - High NA
h. Main Steam Line Area Temperature - High (Turbine B1dg) NA

3. SECONDARYCONTAINNENTISCLATIQ

Wa. Reactor Vessel Water Level - Low Low Level 2 g10'

M M' ,

D. Drywell Pressure a High
Ib) ~$c. Fuel Building Ventilation Exhaust Radiation - High ,

Reactor Building Annulus !d.
Ventilation Exhaust Radiacion - High(b) NA ;

!

4. REACTOR WATER CLEANUP SYSTEM ISOLATION .

a. A Flow - High / y
b. A Flow Timer HA

c. Equipment Area Temperature High NA .

M4d. Equipment Area & Temperature - Nigh
e. .Reacter Vessel Water Level - Low Low Level 2 g[M
f. Main Steam Line Tunnel Ancient !

Temperature - High NA

g. Main Steam Line Tunnel A Temperature - High NA

h. $LCS Initiation NA

5. REACTOR CORE ISOLATION COOLING $YSTEM ISOLATION

a.~RCIC Steam Line Flow a High g !
.RCIC Steam Line Flor Nigh Timor NAb.

c. RCIC Steam supply Pressure Low /20g <A/A
d. RCIC Turbine Exhaust Otephraga Pressure - High fIA
e. ACIC Equipment Rees Ambient Temperature - High NA :

- f. ACIC Equipment Reen & Temperature - Nigh NA

g. Main Steam Line Tunnel Ameient Temperature - High NA
,

h. Main Staes Line Tunnel & Temperature - High NA
,

:

RIVER BEle - UNIT 1. 3/4 3-24 H-46
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TA8LE 3.3.2-3 (Continued)

!$0LAT!0N $YSTEN INSTRUMENTATION RESPON$f TIME

TRIP FUNCTION
RESPONSE'T M (Seconds)# M ,

i. Main Stone Line Tunnel Temperature Timer Mj. RHR Equipment Rosa Ambient Temperature - High NAzk. RHR Eeutpoent Roon A Temperature - High NA-
1. RHR/RCIC Steam Line Fle. - High NAa. Drywell Pressure - High NA -;n. Manual Initiation NA i

5. RHR $YSTEM !$0LATION |
a. RHR Equipment Arek Ambient Temperature High NA I
b. RHR Equipment Area & Temperature - High

NA. t

c.. Reactor. Vessel Water Level - Low Level 3 -
'

d. Reacter Vessel Water Level - Lew Lew Law.
'

-

~ Level 1 g20 $ |e. Reactor Vessel'(RNA Cut in Permissive)
Pressure - High NA if. Drywell Pressure - High NA

i7. MANUAL INITIATION NA

Isif'eTion' system instrumentation response time s
~

a) a
generator starting and secuence leading delays. pecified includes the aies

;
x =

:-- . _ . _ _ _ _ .

Taffen detectors are asempt from response time testing. Response time '

411 be asasured from detactee output er the input of the first electronic
component in the channel,

i

* Isolation system instruaNtation response ties for M51Vs only. - No diesel I
generator delays assumed.

** Isolation system instrumentation response time for associated valves excep,

n$rve.
,

)( g # Isolation system instrumentatten response time specified for the TripFunction actmeting each valve group shall be added to isolation time shown|
!

in Tables 3.8.4-1 and 3.d.5.3-1 for valves in each valve group to obtain !
!$0LAT10N SYSTEM RE$p0N$1 TM for each valve.

!

yy ANTime delay of 45-47 seconds,

geertime deier of s-in secones.

,

4

4

R1 YEA SEND - UNIT 1 1/435
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TA8LE 3.3.3-3
_

EMERGENCY CORD COOLING' SYSTEM' RESPONSE TIMES j

!
ECOS RESPONSETIMEiseconds) f !
1 LOW PRES $URE CORE SPRAY. SYSTEM

~

f 37 f h k
~2, . LOW PRES 5URE COOLANT.lNJECTION MODE'

~ 20F_RNA SYSTEMI i

a. Pumps A and 8 5 37 h k. !
b. Pues c $ 37 )

3. AUTOMATIC DEPRESSURIZATION SYSTEM MA !.

4. .HIGH PRESSURE CORE SPRAY SYSTEM ~$ 27 hh
k'5. LOSS OF POWER NA ;

i
..!

|

.I

.i
:

.I
;
.

.!

ie

i

(

,

b-

|

!

f

!
.

i

f

f

f

RIVER BENO - UNIT 1 3/4 3-40
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'A8LE 3.3.2-3

ISOLATICN SYSTEM INSTRUMENTATION RESPCNSE '>E

*tIP RJNCUCN RESPON$E TIME ($,ggngg3, M .

1. PRIMARY CONTA! *ENT ISOLATION

Qa. Reactor Vessel Watar Laval

#$ [~<1.0=/
1) Law. Level 3 '

/A42) Low Low, Level 2>

3) Low Law Low, Level 1 .

b. Drywell Pressure - Hip A A
c. Manual Initiation RA

ssTs Exhaust nacation - Hip (*) M*f #4 ###4.
Main Staan Line Aasiation - High(D) gg $$$e.

2. SECONDARY CONTAIMENT ISOLATION

a. Reactor Vessel idatar Level-Law tow, Level 2
Drywell Pressure - Hignt.
Refuel Fleer Nigh Exhaust Duct Radiation - Hign(b) [ Md$$$

>

c.

Aa11readAssassSgn g gggExhaust Oust- d.
nasistien - Nio

Refuel Floor idal' Enhaust Duet Radiation -High(3) g $ $##e.
f. Manual Initiaties

3. WIN STEMI LIIE !$0L4ff0N ,
,

Main Staas Line Radiaties - Mig (g Law, Level 1-
Reestar Vessel idatar Level- Laws.

T1. 0" JND.
c. Main Staes Line Pressure - Law 71.0" A$
d. Maia $taae Line FleeNip p 70.5" g '

r Candenser Vacu m - Law k
f. Reestar teilding Main Staan Line Tunnel

Temperature - Mgh M
g. Reester building Maia Stass Line Tunnel

.

A Tesoreture - Ni $ M !
. h.. Manus) lattiation M i'

1. Turtine Building Mais stase Line Tunnel '!
Tamperature - Ni p M I

4. RfACTOR WTER CLEMRP SYSTRI ISOLATION g)ft |
a. m a Flow - Mp MA !
t. M Area fasersture - Mgh E4 -

s. M Aree Westflation Temperature AT - Nigh M !
d. SLCS Imittation M .;

s. Anester Vessel Water Level - Law Law. Level 2 I '

f. M Fler - Nip -
g. Menes) Initiation M j/gy '

5. REACfDR CORE 130LAT!0N C00LINE SYSTB8 !$0LATION .

a. ACIC Stasm Line & Pressure - Mgh !
b. ACIC staas soply Pressure - Law N/ t,

c. ACIC Turtine Exhaust 01aphrop Pressure - Nigh !

d. ACIC Egeipment Ases Tam ersture - Mi p M -

>

|

susquemmt - Ls:IT 1 3/4 3-21 Amenesent me. 3a >
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a

TA8LE 3.3.2-3 (Continueg) ;

IS0t.ATICN SYSTEM INSTRUMENTATION RE$70N5( U q

TRIP 81JNCT!0N RESPCN$E n ME (See:neg p !

,

e. RCIC feuipment Rees a Teeperature - Hign M ,

f. RCIC Pipe Routing Area Temperature - Mig u !
g. ACIC Pipe teuting Area & Tesserature - High M :

n. ACIC Energency Area Cooler Temperature - Nigh u 1
1. Manual In131ation m ,j i

gWg/" Pf
j. Drywell Pressure - Hip ;

s. Nraw Petssunt Co0unt txarCnon sysis Isounew ;
a. .HPCI steam Flow - Mip [@M i
n. HPCI-Steas Sucoly Pressure - Low ' g i

c. MPCI Turefne Eanaust Diaphrsgs Pressure - Hip
d. HPCI Equipment Asee Temperature - Hip _ m |
e. HPCI Equipment Aces A Temperature - Mig 2 ,

f. HPCI Emergancy Area Caeler Temperature - Hip 2 '

g. HPCI Pipe Asuting Area Temperature - Hip u !
- n. HPCI Pipe Routing Area a Temperature - Hip u ;

1. Manual Initiation ;
j. Drywell Pressure - Hign /[/ | |

EMR SYST 9 $NUTD0hel C00LINE/WEAD $ PRAY MODE !$0 u ff0N [ N 4 * I
7.

1

a. nessur venei wter i.eni - i.e., i i a !
3. Reestar Vessel (RPit Cut-in Permissive)

Pressure - Ni p E
c. M Equipment Area & Temperature - Mgh m
4. M Essipment Area Temperature - Mgm M |
e. 1918 Flew - Nigh M
f. Manual Initiation O

Dryve11 Pressure - Nigh g NA
Y(a)g.rne tsn .. - syntes instrumentation timeshallbeesasureaanNa

reseNed as a part of.the !$0LATION RESPONSE TDE.- Isolation \system instruentation reopense time specified incluses the delay for
diesel generator starting assumed is the assident analysis. d

(b) Radiation esteeters are essept fn e roepense ties testing. Response time
shall be sensured fres detector output er the input of the first
alastronic esoponent in the channel.

*!aeletion system instroentation reopense time for MSIVs only. No diesel
genereter del ys assumed for MIV valwan-

- stian instroentaties reopense time for associated valvg
_

-.p Maalatten system instrumentation reopense time specified for the Trip
Function actesting each valve grog shall to atted to isolation time
shown in Tele 3.s.3-1 and 3.8.5.2-1 for valves in each valve group to
attain ISOLATION SYSTM RESPONSE TDE for each valve.

)'y -.--+ mith ti. a.y .f 4s s n.s.

)(gA fffWith time delay of 3 seconds.
fffpWith time delay of 3 seconds.,

L SUSQUEM41844 - UNIT 1 3/4 3 21 Amendment No. 36
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TABLE 3.3.3-3-

EMERGENCY CORE CDOLING SYSTEM RESPONSE TIMES ;

1

TRIP FUNCTION RESPONSE TIME (Secones) j
1. CORE SPRAY SYSTEM -|

a. Reactor vessel Water Level-Low Low Low, yg j
' 27 {w> lLevel 1 <-

s. Drywell Pressure-High

[27 (L h
27 j

c. Reactor Vessel'5 teas Dese Pressure-Low- < g i

d. Manual Initation MA j

2. LOW 7RESSURE COOLANT INJECTION MODE OF RNR SYSTEM |
4. Reactor Vessel Water Level-Low Low Law. (i - ,

Level 1 (40- Pp
4

3. Drywell Pressure-Nign {40 -$ h !

c. Reactor Vessel Steas Dess Pressure-Low !

1) System Initiation . 140 hh !
2) Recirculation Ofscharge Valve Clevure <40 6

d. Manual Initiation EA D g- ~i

3. HIGH PRE 55Utf COOLANT IE1ECTION SYSTEM !

a. Reactor Vessel Water Level - Low Low, Level 2 (30 k
b. Drywell Pressure - High- ISO ( i
c. Consensata Storage Tana Level-Low RA |
d. Reector Vessel Water Level-Wign. Level 4 M '

e. Sepression Peel Water Level-Migh 'M A
f. Manual Inttiation. M

!

4. AUTOMATIC DEPets$URIZATION SYSTEM ,

'

a. Reacter vessel Water Level-Law Low Law.
Level 1 .

E '

b. Drywell Pressuro-Migh M i

c. A05 Timer M !

d. Core Spray Pues Discharge Pressure-Migh. M
e. RMR LPCI Mode Puup Discharge Pressure-Migh M .;
f. Reacter Vessel Water tevel-Law. Level 3 M ;

g. A05 Ovysell Pressure typass Tfeer M .!
n. Manuel Inhibit M '

i. Manual Initiation M i

s. t05s oP Po e !
i

a. 4.18 W ESS Bus underveltage (Less of
.

i

Voltage (205) M
D. 4.15 kV E55 Bue Underveltage (Oegraded

. Voltage <655) M -|
'

c. 4.15 kV ESS Bus underveltage (Degraded |
Voltage <445) M .j

o

SUSQUENANNA - UNIT 1 3/4 3-13 Asenement No.44 i
-|
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Appendix I '|
!

Example License Change Request .i
'I

i
!

This appendix provides the sample format and contents of a request for
,

Technical Specification changes associated with the elimination of response !

time testing for selected instrument loops. Included in this appendix is a j
sample cover letter with three enclosures. Enclosure 1 is a discussionlof 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 '!
hazards considerations. Enclosure 3 contains Technical Specification changes j
and page change instructions. Plant-specific information'is indicated by j
brackets - ([] ) .

-

rPlant-specific information should be incorporated as required. This includes
|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 .t

should be submitted to the NRC on the utility's letterhead. .{
,

. f
!
i
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I
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SAMPLE COVER LETTER

..'!

i'

!

U. S.. Nuclear Regulatory Cormission ;

Attn: Document Control Desk ;

Washington, DC 20555
:;.

.

I

[ Plant 1;ame]

NRC Docket No. { ] i

Operating License { ] {

i
:

'

SUBJECT: REQUEST TO REVISE TECHNICAL SPECIFICATIONS: RESPONSE TIME
TESTING 7

Reference: NEDO-32291, " System Analyses for the Elimination of Selected ;
;Response Time Testing Requirements", January 1994.
1
'In accordance with the provisions of 10CFR50.90, { Utility Name) hereby proposes

changes to the (Plant Name] Technical Specifications, Appendix A to Operating
.

License [ J. |
'

t

The proposed changes. involve elimination from Technical: Specifications of
selected response time testing requirements. _Specifically,_the' response time |

testing requirements to be eliminated include sensors and specified!1oop .

"i

instrumentat.cn for the 1) Reactor Protection System, 2) Isolation System,.and

3) Emergency Core Cooling System. .

!
.

In support of the proposed changes to the Technical Specifications, enclosed t

are: ,

t

- Basis for Change Request j
- 10CFR50.~92 Evaluation
- Technical Specification Changes and Page Change Instructions >

i
'

The proposed Technical Specification changes.are supported by an analysis
'

performed by.the BWR Owners' Group (see. reference), demonstrating that'other
periodic tests required by Technical Specifications,.such as channel calibra-
tions, channel checks, channel functional tests, and logic system functional
tests ensure that instrument response times'are within acceptable limits. .The. I

applicability of the reference analysis to [ Plant Name] has been verified, f
:

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 j
'

$50,000 to S100,000 per unit per year. !

]
;

!
?

't
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i
,

SAMPLE COVER LETTER (continued)

- f
'

The results of the 10CFR50.92 evaluation demonstrate that there are no '

significant hazards considerations. i
:
!

[ [Name) states that he is [Vice President) of' [ Utility Name) and is authorized.
I: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. "

very truly yours,
,

#

+f

[Name)
'

[ Title] >

t

i
Sworn to and subscribed before me this {) day of [ Month, Year).

,

[ Signature of Notary Public) )
. .

Enclosures
i

CC (- )
|

:;

;

i
!

,

E

b

!
.)

i
i

4

4

3

I

I

.

~ |
:

~ !
. ,

f-.

:

:e
.'l

!
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-fENCLOSURE 1

[PL7NT NAME)
NRC DOCKET [ ]

OPERATING LICENSE [ ] ;

I

REQUEST TO REVISE TECHNICAL SPECIFICATIONS: f

RESPONSE TIME TESTING |
[

BASIS FOR CHANGE REQUEST ]
I
,

Background: ]
i

This proposed change is to eliminate from Technical Specifications ' selected !
response time testing requirements. Specifically, the response time testing _;

requirements to be eliminated include sensors and_specified-loop instrumenta- '{
tion for the 1) Reactor Protection System, 2) Isolation System, and 3)

.

.{
I

Emergency Core Cooling System. An analysis has been performed demonstrating
that other periodic tests required by Technical Specifications,.such as. channel i

calibrations, channel checks, channel functional tests, and logic system j
functional tests provide adequate assurance that instrument response times are :|
within acceptance limits. The BWROG evaluation confirms that-response time. ;
tests are of no safety significance and cause unnecessary _ personnel exposure, !

reduce' availability of safety systems during shutdown and are a significant ,

burden to utility resource.

Basis: !
!

Regulatory Guide 1.118 (Revision 2) states: {
I

" Response time testing of all safety related equipment, per se, is.not :
required if, in lieu of response time testing, the response time of the. '!
safety equipment is verified by functional testing, calibration checks-or j
other tests, or both. This is acceptable if it can be demonstrated ~that

,

changes in response time beyond' acceptable lindts are ' accompanied by
changes in performance characteristics'which are detectablefduring routine- |
tests."

"Jus analysis has been performed by the BWR. Owners ' Group (BWROGF which provides
the basis for_ eliminating: selected response time testing requirements (see. ;

Reference 1). The analysis was performed for two representative BWRs, and its .)
applicability to [ plant name]'has-been verified. ;

;

The analysis includes the. identification of potential. failure modes of! '!
components in the affected instrumentation-loops.which'could potentially' impact. i

L the instrument loop response time. In addition, plant. operating experiences" . :
l

| were reviewed to identify response time failures and how:they were detected.
- The' f ailure modes ' identified were then evaluated' to' deterndne -if- the 'effect on - j
respense time would be detected.by other testing requirements contained-in. -j
Technical-Specifications. ]

a
!

E

?

!
i
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:

.The results of the analys .amonstrate that other Technical Specification ]
testing requirements (channe. calibration, channel check, channel functional. !

test, and logic system functional test) ensure that instrument response times !
are withir. acceptable limits. !

'!

These'other tests are normally sufficient to identify failure modes or degrada- j,

tions'in instrument response time and assure operation of the analyzed {
instrument loops within acceptance lim 4 ts. Furthe rmore, there are no known ;

'

failure modes that can be detected by response time testing.that cannot also be
3

detected by other Technical Specification tests. '

Participating utilities will update test procedures (if required) to assure f
that the instrument technicians recognize response time delays in instrumenta- i
tion. A BWROG survey has concluded that instrument response time delays of 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 j
showed that a good deal of margin exists in the licensing analysis. Within a
trip function, redundancy exists in individual instrument channels.(e.g.,'l 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. j|

.

The Reference 1. evaluations demonstrate that. response time testing-can be
eliminated for the following:

,

i

1) All Emergency Core Cooling System instrument loops;
_. }f

2) All Isolation System actuation instrument loeps except for main steam '

line isolation valves (MSIVs); ;[
3) . Sensors for selected Reactor Protection System actuation; and I

4) Sensors for MSIV closure actuation. ,

i

Significant Hazards consideration:
,

6

):

The significant hazards consideration assessment is presented in Enclosure 2 .|
and concludes that the proposed amendment does not involve a significant d
hazards consideration. '

,

t

!
Reference: :

:
,i

1. NEDo-32291, " System Analyses for the Elimination of Selected Response Time.
Testing Requirements",~ January 1994.

,

j
2. EPRI Report, NP-7243, " Investigation of Response Time Testing

|
Requirements", May 1991. -

.)
!
?

.!

!

!
|

l

!
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ENCLOSURE 2

[PIANT NAME)
NRC DOCKET [ ]

OPERATING LICENSE [ ]

REQUEST TO REVISE TECHNICAL SPECIFICATIONS:
RESPONSE TIME TESTING

10CFR50.92 EVALUATION

Basis for Significant Hazards Determination:

The proposed Technical Specification changes described in Enclosure 1 do not
involve a significant hazards censideration for.the following reasons:

1. The changes do not involve a significant increase in the probability or
consequences of an accident previously evaluated.

The purpose of the proposed Technical Specification change is to' eliminate
response time testing requirements for selected instrumentation 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 1)~which
demonstrates that response time testing is. redundant to the.other.
Technical Specification requirements listed in the preceding paragraph.
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 Technical Specification tests.

2. The changes do not create the possibility of a new or different kind of
accident from any accident previously evaluated.

As discussed above, the proposed Technical Specification changes do not-
affect the capability of the associated systems to perform their intended
function within the ' acceptance lindts assumed in plant safety analyses: and .
required for successful mitigation of an initiating event.

3. The changes do not involve a significant reduction in the margin of-
safety.

I-6
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The current Technical Specification response times'are based on the
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 b' asis for the plant safety.
analyses. Plant and system response to an initiating. event will remain in
compliance within the assumptions of the safety analyses, and therefore-
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 by: )

a) Reducing the time safety systems are unavailable

b) Reducing safety system actuations

c) Reducing shutdown risk

d) Limiting radiacion exposure to plant personnel '

d
e) Eliminating the diversion of key personnel to conduct unnecessary- |

testing -)
Reference: 0

1. NEDO-32291, " System Analyses for the Elimination of Selected Response Time
Testing Requirements", January 1994.

1
|

l

:
_

I-7
. . . . . .. . .

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



- _ _ - - _ .

NEDO-32291

ENCLOSURE 3

[ PLANT NAME)
NRC DOCKET { ]

OPERATING LICENSE [ ]

REQUEST TO REVISE TECHNICAL SPECIFICATIONS:
RESPONSE TIME TESTING

TECHNICAL SPECIFICATION CHANGES .
AND

PAGE CRANGE INSTRUCTIONS

Attached are nark-ups of the existing Technical Specifications, 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]
[3/4 3-24] [3/4 3-24]

. .

. .

. .

etc. etc.

'[ Attach Technical Specification nark-ups and retyped pages.]

,

I-8 i
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APPENDIX J
| EVAL"ATION OF DELAY IN TRIP FUNCTIONS SELECTED

FOR RESPONSE TIME TEST ELIMINATION

l.

|
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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 order of 5 seconds for the trip
functions selected for RTT elimination. The 5 second delay in response
time represents a factor of fifteen (15) increase in the specified

response time of the fastest trip function selected for elimination.

This realistic bases evaluation shows that a significant 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 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 suf ficient time within existing safety margins for an ICC

technician to reasonably detect a failure or degradation in

instrumentation response time.

The 5 second delay was chosen based on a survey of I&C technicians
from participating BWR and selected PWR plants. Technicia.? were asked
the following: "When performing calibration and/or loop functicnal

tests, what is your estimate of the maximum time it would take you to
identily sluggish component performance ? Your estimate represents.. .

the time elapsed to detect a degradation in instrument response time no
matter what individual component is sticking, sluggish, or failed." A

sammary of the results from this survey is provided in Figure J-1. This

Figure shows the number of technicians responding to the survey as a
function of the time to detect sluggish component performance. Fifty

percent (median value) of the technicians estimated the time to detect

sluggish response as 3 seconds and 85 percent of the technicians'
estimates were within 5 seconds.

Interviews were conducted with some I&C personnel whose response
was greater than 10 seconds to deterndne what problem might exist. Each

J-l
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one of these individuals stated that a level transmitter with a
capillary seal sensor takes from two to three times as long to determine
if a cor.ponent is sticking, sluggish, or failed depending on the length
of the capillary tubes. These individuals used capillary seal sensors

as the basis for their answer even though this type of sensor is not

used in a time respense application.

J-2
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1) SYSTEM: REACTOR PROTECTION SYSTEM

TRIP FUNCTION: REACTOR WATER LEVEL 3
|

| PURPOSE OF TRIP:

1

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 leu level by a Reactor Protection System (RPS) trip to

substantially reduce steam production. If the Residual Heat Removal j
(RHR) system is operating in the shutdown cooling mode, the isolation !

valves en 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 permissive 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 enly 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:

Current response time Technical Specification requirements for

this trip range from 1.03 to 1.05 seconds. If this trip initiation time

is increased to 5 seconds, there would be no 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 postulated LOCA, the primary scram signal
is the high drywell pressure signal. The LCFW is a non-limiting event

for the determination of the core thermal limits. Therefore, a 5 second

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 Core Spray
(HPCI/HPCS) and Reactor Core Isolation Cooling (RCIC) systems which will

J-3
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j initiate on Level 2 which is much lower than Level 3. A S second delay
~

in scram would neither affect the capability of these systems to

i.. initiate nor to provide core cooling function.
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2) SYSTEM: REACTOR FROTECTION SYSTEM

TRIP FUNCTION: REACTOR WATER LEVEL 8

PURPOSE OF TRIP:

A high level trip signal indicates that the water level in the

reactor vessel has increased. PIotective 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 EWR/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 stcp valves fast closure en high water level. The purpose

of this RPS trip is to minimize the effect on core thermal margins from

the resulting turbine trip caused by the high water level signal.

| EFFECT OF TRIP DELAY:

Current response time Technical Specification requirements for

this trip range from 1.03 to 1.05 seconds. If this trip initiation time

is increased to 5 seconds, there would be no significant impact on plant

safety. The design basis event for the Level 8 scram is the Feedwater

Controller Failure (FWCF). Plant specific transient analysis can be

performed to confirm that the core thermal limits would still be valid

for the delayed trip on Level B scram. The reactor water level is

estimated to increase by less than 2 inches (40000 gpm (feedwater pump
capacityl 0.2 (10- flew increasej /60 min /sec* 5 sec/200 gal / inch*

(volume of reactor vessel! < 2 inches). 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.

J-5 '
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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 at d 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 sequence is a

Turbine / Generator (T/G) trip at a power level above the bypass capacity,-

but below the power interlock which activates the T/G trip scram
(typically at 53 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:

Current response time Technical Specification requirements for-

this trip range from 0.33 to 0.55 seconds. If this trip initiation time

is increased to 5 seconds,.there.would be no significant impact on. plant'
-

safety. .The reactor high steam dome pressure is primarily a backup.
scram. signal. The primary scram signals for various pressurization

events are the position switches - (or other appropriate logic at some

plants) for the turbine stop valves or Main Steam Isolation Valves

(MSIVs), the pressure switches f or the; turbine control valves, aor in

some cases, the high neutron flux scram signal. Under the current

Anticipated Transient Without Scram (ATWS) rules, plants can meet the
ASME Section III Code Limits without'taking credit for the high pressure

a

J-6 .

,



, . . . ,. .. .

. - _ -- - - - _ -- - __---- _ ____ - -__-___-_--_______ - . - _

t

NEDO-32291

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. A 5 second

delay in the pressure scram does not affect the core thermal lindts for

the non-design basis events.

The only exception for the use of the high pressure scram rignal
is for plants with the APRM-RBM Technical Specifications (ARTS)
implementation. The Minimum Critical Power Ratio (MCPR) (P) and power-
dependent Maximum Average Planar Linear Heat Generation Rate

(MAPLHGR) ( P) were determined by taking credit for the high pressure
scram for events which occur at reactor pcwer 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 5 second delay in this scram signal would not affect .)
fuel integrity.

l
i

c
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4) 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 TRIF DELAY:

The current respense time Technical Specification requirement for
this trip is 1.0 second. If this trip initiation time is. increased.to 5'

~

seconds, there would be no significant impact on plant safety. Closure

of the MS1Vs 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 either Level 2'or 1.
The MSIV closure does not affect core cooling. The only purpose of the

p MSIV closure at low reactor water level during this ' type of event is to
'

l' limit the potential increase in the off-site dose. However, at ~ these

reactor water levels, there is no fuel damage and the radioactivity is ,

limited to the inventory in the steam lines.- No fuel damage would occur

even if there is a 5 second delay in the MSIV. closure under these

conditions. Therefore, the 5 second delay.in the MSIV closure on low

reactor water level does not affect plant safety.

a
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5) SYSTEM: ISOLATION ACTUATION (MSIV CLOSURE)
TRIP FUNCTION: MSL RADIATION HIGH

| PUPPCSE OF TRIP:
I
|

MSIV Closure en MSL radiation high signal is provided to prevent

the large release of radioactivity to the environment. The protection

is provided primarily for events which may result in fuel failures, such

as the control rod drop accident (CRDA) or loss of coolant accidents.

EFFECT OF TRIP DELAY:

The current respense time Technical Specification requirement for

this trip is 1.0 second. If this trip initiation time is increased to 5

seconds, there would be no significant impact on plant safety. MSIV

closure on high radiatien level is required when fuel failure has

occurred. Fcr CRDA, fuel failure is limited due to the restriction

placed on the rod worth. The increase in radioactivity will not occur

in the first several minutes of the event and will be contained inside

the steam lines. For LCCA events, the MSIVs would have been closed on

other signals prior to the high radiation signal. Therefore, a 5 second

delay in the MSIV closure on MSL high radiation signal does not af fect
plant safety.

J-9

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



.- . . _ .. .
. .

- - _ _ _ - - - - - - - _ - - _ - - - -

NEDO-32291

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

L trip setpoint is specified to limit the duration and severity of the

depressurization so that vessel thermal stresses (resulting from vessel
cooldown rate) remain below the appropriate safety lindt and inventory

loss is. limited to prevent uncovering the core. The setpoint is chosen

to be low enough that unnecessary isolations are avoided.

EFFECT OF TRIP DELAY:

Current response time Technical Specification requirements for

this trip range from 1.0 to 2.0 seconds. If this trip initiation time-

is increased to 5 seconds, there would be no significant impact on' plant

safety. The MSL low pressure trip signal is used primarily to protect

L the reactor system in case of a pressure regulator' malfunction event.
This event is not a limiting event for the core thermal limits. The-

primary concern is the reactor inventory loss and the thermal cyclic
effect on.the reactor vessel. During this event, the rapid

depressurization causes an increase in water level which results in the-

high water level trip. This in turn initiates a turbine trip and

reactor scram. After reactor scram, reactor. water level'can be

maintained by HPCI/HPCS or Reactor Core Isolation Cooling (RCIC) systens
which~are initiated at Level 2. The 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 5 second delay would not affect vessel integrity or

plant safety,

J-10
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7) SYSTEM: ISOLATION ACTUATION (MSIV CLOSURE)
TRIP FUNCTION: 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:

Current response time Technical Specification requirements for

this trip range from 0.5 to 1.0 seconds. If this trip initiation time
;

is increased to 5 seconds, there would be no significant impact on plant
safety. .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 Technical 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 lindts. A S second delay in the MSIV closure on high steam
flow would still meet the requirements of 10CFR100. .Therefore, the 5-

y second trip delay for this function does not affect plant safety.

J-11
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8) SYSTEM: ISOLATION ACTUATION '

TRIP FUNCTION: * RCIC System !

HPCI System (BWR3/4)*
,

HPCS System (IMGt 5/6) |*

RWCU Systeme

RER Shutdown Cooling / Head Sprayo

Primary Containment ;
*

Secondary Containmente

!

I
PURPOSE OF TRIP: ;

Depending on this system, this instrumentation is either for high

flow or high area temperature. The instrumentation is provided on

various syctems to protect the reactor system against accidents that !
could cause unexpected loss of reactor coolant caused primarily by'a

break or a leak in the process lines outside the primary containment.

For the primary and secondary containment, the protection is to prevent

release of radioactivity materials to the surrounding environment.

1

,

EFFECT OF TRIP DELAY i

|

!
The Isolation Actuation Instrumentation is provided to limit the '

release of reactor inventory following a break in the system process

lines. Each system listed above is connected to the nuclear boiler and -

penetrates the primary containment. These lines are equipped with an ac

and de powered isolation valve. The design basis evaluation for the

reactor inventory release for these lines are based on the assumption {
that 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- '

site emergency diesel generator provides the power for.the valve. -The

delay for the emergency diesel generator is-typically between 10 to 13

seconds which is longer than the 5 second delay for the instrumentation.

The emergency diesel generator is initiated upon loss of off-site power

and.is independent of the isolation actuation instritmentation.
{

Therefore, this 5 second delay on isolation actuation does not have any

effect on the plant safety.

1

:1
1

I
e

J-12 - !
!

'l
_

>



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

NEDO-32291

9) SYSTEM: EMERGENCY CORE COOLING SYSTEM ACTUATION

HPCI/HPCSTRIP FUNCTION: e

e LPCS

* 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 initiste to depressurize

the reactor vessel to allcw the low pressure ECC system to provide the

necessary core cooling. The typical response time for the ECCS is as

shown below:

oHPCI/HPCS (27 to 35 seconds)
o LPCS (27 to 43 seconds)
oLPCI (37 to 64 seconds)

EFFECT OF TRIP DELAY:

The ECC systems are required to mitigate LOCAs. The application

of the GE SAFER /GETSR ccde for BWRs has demonstrated taat there is
significant safety margin for LOCA events. The realist;ic peak cladding

temperature for the design basis LOCA is 1000*F which is significantly

below the 2200*F Peak Cladding Temperature (PCT) limit. The delay in

the HPCI/HPCS response time does not have any significant impact on the
design basis LOCA because the system is not used as the primary cooling

source due to the rapid reactor depressurization. For isolation and

small breaks, a 5 second delay in system response har minimal impact
sin'ce 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

J-13
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|

:ombined effect of a 10 second delay for LPCS and 9 second for LPCI is- j
~

.an increase in the PCT by 137'F, still considerably below the PCT ;

limits. Therefore, a 5 second delay in thc ECCS system response time
]

does not affect plant safety. i

.)
:I

1

Ref. 1: - Basis for Relaxing ECCS Performance Requirements for BWR/4s", :|
"

EPRI, NSAC.- 131, September 1988. )
i
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-APPENDIX K |
|

RTT COMPONENT FAILURE MODE ANALYSES >

|

|

This Appendix summarizes the results of the failure modes analyses.for I

the generic ccmponents 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. !

,

K.1 TRIP UNIT -

E.1.1 Rosemount Trip Unit
,

!

The 510DU/710DU trip / calibration system is a seismically qualified,
:

multichannel signal conditioning unit with a built-in calibration capability, j
It is designed to provide accurate, easily-calibrated trip output signals for. !

process variables (pressure, temperature, level etc. ) which are received from I

4 to 20 mA transmitters. The trip output signals drive external relays or [
loads of up to one amp. The master trip unit produces a trip output signal :

!when transmitter input current passes through a preset trip point. A gross
,

failure signal is generated when the transmitter current is outside preset i

high or lov limits. One analog output is used to drive up to seven. slave trip f

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,
r

and adds one additional trip point and gross failure circuit to the. j

transmitter loop. The slave trip unit receives a buffered 1-5 Vdc signal
,

proportional to transmitter current and, like the master trip unit,-produces a -I

trip output signal when the transmitter current passes _through a preset trip'
point, and a gross f ailure signal when transndtter current- is outside preset
high or low limits. 2

.

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-1
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i

trips or does not trip. When the circuitry associated with the master trip

unit fails, it does not provide the normal observable trip function .j
.

indication. Furthermore, there were no failure modes identified that lead to a j

degraded condition that significantly affects the response time of the trip *

function.
|

The only component within the nester trip unit that can potentially lead ;

to response time degradation is a capacitor that is used for noise

suppression. Two failure modes are associated with this capacitor:

(1) shorted out or leakage and (2) open. If the capacitor 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 impact 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 (approximately 1.0 x E-7 per hour) .

b
Therefore, no failure modes were identified within the master trip unit

that could potentially increase its response time above the millisecond range. f
;

K.1.2 GE Master Trip Unit (184C5988 Series) {
:
s

The GE master trip unit, which is similar to Rosemount, provides the j

signal processing necessary to monitor analog inputs and provide contact t

closure /open as trip outputs. Trip points, hysteresis, and gross failure |

lindts 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 udsoperation. If calibration checks are normal, the

trip unit response time will be within specifications.
-

K.1.3 Indicator and Trip Unit (129B2802 Series) l
!

The indicator and trip unit is an electronic amplifier and trip circuit .|
module consisting of discrete transistors, resistors, capacitors, diodes, etc. |

The dominant f ailure 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.
.

j
.

The predominate failure mode which could affect response time is an [

K-2
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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 ndllisecond range,
and, therefore, response time testing is not required.

K.2 Relays

Relay failure modes nermally 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 areLdue
to aging and wearout (Reference 8.0 in nain report). Furthermore, many of
these failure modes have been eliminated through design 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 anci are subject to
setpoint drif t. These failure modes include pickup or dropout delays well in
excess of the time delay setting. In addition, failure modes involving-
operator udsadjustment and udsoperation (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 /GEMAC 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 Sn= mar

The input and feedback resistors and capacitors on.the output amplifier
-

are the only 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

resistors are functioning properly. Failure of feedback capacitors will change
calibration 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.

K.4.2 750 Square Root Extractor

Changes in the resistors in the output amplifier T network and feedback
resistors may cause response delays, but they would also cause calibration
accuracy changes. If the unit calibrates properly, the response time will
remain within requirements. Therefore, any response time degradation beyond
acceptable limits can be detected by the other technical specification
surveillance tests.

K.5 Radiation Devices

K.S.1 Trip Auxiliary Unit (238X697 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.5.2 GE NUMAC Log Rad Monitor (304A3700 Series)

The NUMAC Log Rad Monitor is a microprocessor-based instrwment running
with an internal clock using a piero-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 shutdowa uith trip initiation.

The failure modes listed in the MIL Spec for the crystals used in NUMAC-
seal indicate that a frequency shift of 0.01% may occur, when the package
hermetic seal is broken, which is rare. The frequency shift of 0.01%

translates into one microsecond response time difference. The mean time
between failure (MTBF) is on the order of 200 years. Thus, it is concluded
that the potential for instrument slowdown due to crystal failure is in the
microsecond range and does not significantly affect response time.

K.5.3 Log Radiation Monitor .3BX660 Series)

The 238X660 series Logarithmic Radiation Monitor is a complex analog
circuit design utilizing discrete ccmponents including electrometer tubes. It
is used to monitor main steam line radiation over a six-decade range to
provide a scram trip, if radiation exceeds a trip point. This analog i

instrument has a number of potential component failure modes. Some will affect t
'

response time and others will disable the instrument. For example, the ;

feedback capacitor in the logarithmic diode -ircuit can -hange value and |
adversely affect response time. The malfunctic.. m. be discov m d during j

.
routine surveillance such as calibration procedures. Analysis of potential i

failure modes which could change response time is difficult to justify without
extensive testing. Therefore, the elimination of response time testing for the
Log Rad Monitor cannot be justified.

K.6 Transmitters / Switches

Transmitters and switches can be eliminated frem 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'1evel,
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.

The following is a discussion of the EPRI results and additional BWROG
analyses of sensors not included in the EPRI study.

K-5
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K.6.1 Transmitters / Switches Included in EPRI Analyses fj
1

The EPRI analysis scope included the majority of pressure' sensor 'f
instrumentation currently installed or expected to be installed in U.S. |
plants. The pressure sensors which are applicable to the BWR plants '!

I

participating in this BWROG study are the Barton, Rosemount, and SOR !
-i

transmitters / switches. Sensor failure modes associated with all Barton- ;

transmitters, models 763 and 764, switches model 288/28a, 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 'I

analysis report prior to issuance. All comments were addressed in the final j

report. [
>

k

only two failure modes and two manufacturing / handling defects were [
Mrence 1 as affecting response-time without concurrently

_

ident!fied in .

affecting sens . output. These failure modes and defects apply only to !

sensors utiliting a fill fluid to transfer the process pressure to the sensing

element. Rosemount supplies the only sensors of this type identified.for li
plants participating in this BWROG study. The two failure modes are the slow ;

loss of fill fluid during pressurized operations and variable damping :;
'

potentiometer udsadjustmen* during maintenance. The two manufacturing and

handling defects are low sensor fill fluid from the manufacturing process and {
crimped capillaries from the manufacturing process, improper handling by the i

manufacturer, or damage during field installation /naintenance.

.

A discussion of these failure modes and effects are included in

Appendix F. The effect of these failure modes and effects on RTT elimination
,

can be summarized as follows: .[

(1) slow loss of fill fluid - A slow loss of fill fluid causes a gradual i

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 j

initial stages of slow fluid loss. For sensors that are susceptible to j

the slow loss of fill-oil, Drift Analysis is the preferred method to 1

detect the change in instrument performance. .Other diagnostic techr.1.4es ,

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. !

,
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(2) variable damping 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 3

transmitter to several circuits that require additional electronic

filtering capability. Variable damping potentiometer udsadjustment 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 major maintenance. 4

Therefore, no additional response time tests are required. A more !

detailed discussion on damping filters is also found in Appendix F. ;

F ,
,

(3) Manufacturing and handling defects - Low sensor fill fluid during

manufacturing and crimped fill capillaries due to manufacturing or :

ndshandling 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 Transmitters / Switches Not Included in EPRI Analysis

The followiw; two switch models are not part of the EPRI report I

(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 udsapplied 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 time.
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. I

|
<

!

i

'
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The Barksdale BlT and B2T series are Bourdon tube instruments and do not _j

have components that can cause response time related failures. Therefore, p

Iresponse time testing is not required.
i
.

K.6.2.2 Barton 760 Transmitters ;

Barton 760 is a differential pressure transmitter which contains a ;

Imechanical bellows and electronic circuit similar to Model 764. As concluded
in Reference 1 of nain report, response time testing is not required for the f

i
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
b

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 i

(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
iwith a -10%/+75% tolerance. The time delay added by the capacitor should have

sufficient margin to the maximum allowable to account for this possible j
increase. With surveillance tests demonstrating loop operability, there are 4
no failures with the capacitor which will adversely affect system response j

time. |

K.7.2 745 Alarm Unit -

.

!

These alarm units are used only in trip functions such as reactor water j

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

;
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resistance, the delay'would increase linearly until the unit failed to i

. operate. The limits are unknown without testing. A ten-fold increase in
,

resistance would increase the delay to approximately 0.5 seconds. Noting'the
-r

|
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 Lf
insignificant response time degradation in the millisecond range.is possible |
and any greater degradation can readily be detected by other surveillance |
tests. '

;
i

K.7.3 560 Alarm 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. 1

delays. Therefore, it can be concluded that response time is not affected.

:K.7.4 Power Supply . i

iThe 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 failares which would change the output voltage. There is no direct
correlation between power supply voltage and response time of the indicator i

and trip unit and the sensor converter. Failures that result in changes of the~
output voltage would affect the overall operability and calibration accuracy j
but will not affect response time.

.

K.7.5 optical Isolators

_
Field Contact Input 204B6186AAG2

,

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 causang a failure to operate. Therefore, response time testing is not
required on these units.

!
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