[Soto(Hoialia

nristie

eillapl







11
I11

v
Vi

VII

| VIII

X1

N N N N S =N TN SR PRI NS UL ¥ S R Sy y e P R R Ty A S g S

Report No.
Revision
Page

TABLE OF CONTENTS

Introduction

Objective and Summary

Definitions

RCIC Model

Critical Eqguipment

Periodic Maintenance

€ =yeillance Test Procedures

Recommendations

References

Figures

Tables

R§-91-1137
0
2 of 73













Report No. RS§-91-177
Revision 0
Page 5 of 7.

. Definitions

Availability

The probability that a piece of equipment or a system will be
operating during the time when it is desired to have the
eguipment or system operating.

Can also be stated at the ratio of the operating time to the
total time (Up time - Total time).

Reliability

The probability that a piece of eoripment or system will
accomplish its mission over a specified period of time.

The probability that a standby piece of equ‘pment (not running
during normal operation) will be in & con..ition where it is
possible to start the equipment. For the RCIC system this will
be the probability that the system i{s not in planned or forced
maintenance during modes 1 and 2.

i¢ Month Sliding Average

Data for the parameter to be measured is taken for the last 12
month period and averaged over this 12 month period.
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RCIC Model

Al

Background

The Reactor Core Isclation Cooling (RCIC) system is @
standby system; i.e., it is not normally running during
power operation. In fact, since it is not desirable to
inject cold water into the reactor pressure vessel during
operation, g-eat care and attention are devoted to assuring
that the system will not need to operate in the injec*ion
mode during the lifetime of the plant. The RCIC system is
to be used to supply water to the reactor pressure vessel
only during emergencies when the feedwater system cannot
oper:-te, the reactor pressure is high, and the reactor water
leve. drops to a point where there is danger of reactor fuel
damage.

The RCIC system is a single train system and, as such, most
of the system must function to inject water into the reactor
pressure vessel., There is little redundancy in the system.
Some RCIC system ~uipment may be bypassed or ignored in the
short term during injection (such as the gland seal
subsystem), but all of the equipment along the entire path
of steam from the reactor pressure vessel through the RCIC
turbine to the suppression pool must function. Also, all of
the eguipment along the entire path of water from the
condensate storage tank or suppression pool through the RCIC
pump to the reactor pressure vessel must function. The RCIC
model included all the equipment that would allow injection
" water into the vessel.

RCIC model was formulated upon the premise that no

-rator «ction would be allowed in the calculation of the

: -bability of successful injection into the reactor

ssure vessel. The model was based on a four-hour mission

me. The four hours comes from the work done for the River

zend Staticn for the Station Blackout (loss of all AC power)
sequence.

Phases

Following a valid demand signal the RCIC system must start
and run. The model kept track of three phases of RCIC
operating history.

1.) The RCIC system must be in a conditicn where it is
pcessible to star. "he equipment (standby availability).

2.) The RCIC Main Steam Isolatior Valve (E51*MOVF045) must
onen. The RCIC turbine and pump must start. vValve
Eb. *MOVF013 must open. This was combined into
probability of start.
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3.) The RCIC system must run for 4 hours.

Standby Availability

The historical record of the RCIC system from January 1,
1988, through June 30, 1991, for operation in either modes 1
or 2 was analyzed to determine the times the RCIC system was
in either planned or forced maintenance. The results are
detailed in Table 1, Planned Maintenance Outages, and Table
2, Forced Maintenance Outages. Trending of the results is
shown in Figures 2, 4, and §.

The Sta..dby Availability of the RCIC system ranges from 90%
to 96% over the pericd covered (Figure 2). In 1988 and 1889
the amount of time spent in forced maintenance was larger
than the time spent in planned maintenance. In 19%0 and
1991 this has been reversed with more time now being spent
in planned maintenance (Figure 4).

Probability of Start

Only "fast starts" were considered in the model. These are
starts where valve ES51*MOVF045 was closed when the signal to
start wags received. "Slow starts," where ES1*MOVC002 is
closed instead of ES1*MOVF045, were not included in the
calculations.

From January 1, 1988, to June 30, 1991, there have been 38
"starts" of the system (Table 3). All but one of these
starts have been during surveillance testing. The only non-
test start of the system occurred on November 13, 1989, when
a dc-power-bus was lost. The RCIC system was isolated due
to the bus failure. When power to the bus was restored, the
RCIC system received an injection signal and the
turbine/pump started, bu* was quickly stopped by the control
operating foreman (COF) before any condensate storage tank
water could be injected.

Of the 38 starts, 35 were successful. Thure were three
occasionc when the RCIC turbine tripped because of over-
speed; December 11, 1988, January 3, 1990, and December 2,
1999. Figure 3 shows the trend in probability o. start.

Probability of Run

Approximately 17 heurs of run time were accumulated during
the successful starts of the RCIC system. A generic failure
to run value of 4 x 10" %/hour for the RCIC pump/turbine was
used and updated with zero failures in 17 hours and the
value stayed essentially at 4 x 10"%/hour. Failure rates of
motor operated valves, check valves, and other valves are
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much lower than the pump/turbine failure rato’ ani were not
inclnded in the calerlation., Using 4 x 10" */hour failure
rate and a four hour mission time the probability of run
was!

Probability = g - = e - (4 x 10 “‘)(4)
= o -(1.6 % 1077
= 0,998

Conditional Probability

The probabilities from the three phases were multiplied
together and trended in Figure 1. The conditional
probability ranges from 83% to 89%.
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Periodic Maintenance
1.) Equipment ID: 1ES51*TCO0C2
Maintenance Task 1336, ME 03074

Fregquency: Every 13 weeks

Clean and lubricate all external governor and cuntrols
linkage. Check governor valve stroke. Verify proper spring
tensions.

Qbservation

Keep task. Addresses an important failu:« mode of the
turbine.

Equipment ID: 1ES1%*TC002

Maintenance Task 0336, Mi: 03192

Frequency: Every 3 months

Take lubricating oil sample: after quarterly run of
STr-209-3302.

Observation

The lube oil system has not been a significant problem area.
Recommend deleting this task. Maintenance task ME 01549
cuanges the oil in the turbine during refueling,
Maintenance task ME 03495 adds oil to the turbine as
necessary. Deletion of ME 03192 will eliminate the
requirement to perform a "slow start" and a 'quick start"
per SOP-0035 arter the oil sample has been taken.

Equipment ID: 1ES1*TC002
Maintenance Task 123697, ME 03495

Frequency: As needed

Add oil as needed and investigate the reason for turbine
being low on oil.

Ok sexrvation

Keep task, Nuclear equipment operators are checking oil

levels twice 2 day. Task allows maintenance crews to add
oil when necessary.
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Equipment ID: 1ES1*T002
Maintenance Task 38, ME 01548

Frequency: Every 260 weeks
Qbservation:

Recommend performing this task 1) after completion of task
2761, MQ 00298 and 2) midway between tasks 2761. That is,
if task 2761 is moved to every 6th refueling, retorgque all
accessible turbine bolts and nuts every 3rd refueling.

Equipment ID: 1ES1%*MOVC002

Maintenance Task 13272936, EL 01989

Frequency: Every 78 weeks

Perform preventive maintenance in accordance with PMP-1205.
Observation

Change frequency to during refueling. Routine valve
maintenance during refueling is believed appropriate.
Equipment ID: 1ES1*HYVC002

Maintenance Task 13273989, ME 01552

Frequency: During refueling

Perform inspection of turbine governor valve internals.

Observation

Troubles with the governor valve have occurred at River
Bend. However, the complete disassembly, inspection, and
reassembly of the governor valve during every refueling is
probably excessive. Recommend moving to every second or
third refueling unless problems with the governor valve
start to appear with a greater frequency than in the past.
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13.) BEquipment ID: 1ES1*PC001
Maintenance Tesk 123688, ME 015857

14.

18,

16.

)

Fregquency: Every 52 weeks
Chance oil in pump bearings.
Obge :vation

Recommend moving frequency to during refueling. Pump only
running about 5-10 hours per calendar year.

Egquipment ID: 1ES51*PC001

Maintenance Task 3688, ME 01556
Frequercy: Every 52 weeks

Lubricate coupling per GMP-0015
Qbservation

Recommend moving frequency to during refueling.

Fquipment ID: 1RS51*PC001

Maintenance Task 276061, ME03539

Frequency: Evely 520 weeks

Disassemble, inspect, reassemble pump.

Qbservation

Checking the pump about every 10 years seems reasonable.
Should be done during the closest refueling to the 10 year
frequency.

Equipment ID: 1ES51*PC003

Maintenance Task 123697, ME 03361

Frequency: As needed

Add nil. 1nvestigate cause of low oil level.

Qhservation

Keep task.
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17.) Equipment ID: 1ES51%*PMCO003

Maintenance Task 3638, EQ 02958
Frequency: Every 24 weeks

Lubricate (re-grease) motor bearings.

Qbservation
Task satisfies requirements of EQMSR 237.160-1 Rev. C

Regreasing is conditional on grease sample.
18.) Equipment ID: 1ES1*PC0O03

Maintenance Task 36, ME 01554

Frequency: Every 26 weeks

Change oil and lubricate pump bearings.

Qbservation

recommend moving frequency to once per year, and combine
with Task 3688, ME 01555, #19 below.
19.) Equipment ID: 1ES51*PC003
Maintenance Task 3688, ME 01555
Frequency: Every 52 weeks
Lubricate coupling per GMP-0015 and manual.
Qbservation

Keep frequency, and combine with maintenance task 36,
ME 01554, #18 above.
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20.) Equipment ID: 1ES1*PC003
Maintenance Task 5861, MQ 00254

21'

22,

Frequency: During refueling

Replace oil seal-coupling end, oil seal-in board end, o-
ring-bearing housing, and n-ring-impeller.

Qbservation

Recommend movina +U every other refueling due to lack of
problems.

Equipment ID: 1ES1*PMCO03

Maintenance Task 272978, EL 01990

Frequency: Every 104 weeks

Perform preventive maintenance per PMP-1065.

Obseivation

Keep task. Two year PM on motor is believed appropriate.

Equipment ID: 1ES51*PMCOU3

Maintenance Task 123649, EQ 01262
Maintenance Task 245861, EQ 02962

Frequency: EQ 01262 - Every 572 weeks
EQ 02962 - Every 577 weeks

Replace motor bearings.

Observation

Both tasks are doing the same thing. Delete one. Probably
should delete EQ 01262 since EQ 02962 appears to have more
information.
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23.) Equipment ID: 1ES51*C002

24.)

25.)

Maintenance Task 36, ME 013546
Frequency: During refueling
Change oil in compressor.

Observation
Keep task.

Equipment ID: 1ES1*C002

Maintenance Task 3681, ME 01545
Frequency: During refueling

Lubricate coupling.

Observation
Keep task.

Equipment ID: 1E51*C002

Maintenance Task 1327, ME 01544
Frequency: During refueling

Inspect and clean suction and exhaust filters.
Qbservation

Keep task.

of 73
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27.)

28.)

Equipment ID

LES1*MOVF010
1ES1*MOVF019
1ES1*MOVF022
1E51*MOVF045
1ES1*MOVF046
1E51*MOVF059
1ES51*MOVFO068
1E51*MOVF077
1ES51*MOVF078

Freguency:
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Maintenance Task

13272936 EL 01991
13272936 EL 01993
13272936 EL 01994
13272936 EL 01996
13272936 EL 01997
13272936 EL 01998
13272936 EL 02004
13272936 EL 02003
13272936 EL 02004

Every 78 weeks

Perform preventive maintenance in accordance with PMP-1205.

QObservation

Move frequency to during refueling.

Equipment ID

1ES51*MOVFO013
1E51*MOVFO031
1ES51*MOVFOV63
1ES1*MCVF064
1ESi*MOVF076

Frequency:

Maintenance Task

13272936 EL 01992
43272936 EL 01995
13272936 EL 01999
132729136 EL 02000
13272926 EL 02002

During refueling

Perform preventive maintenance in accordance with PMP-1205.

Observation
Keep task.

Equipment ID

1ES1*MOVF013
1ES51*MOVF031
1E51*MOVFU59
1ES51*MOVF064

Maintenance Task Freguency
2461 EQ 02739 Every 351
2461 EQ 02740 Every 454
2461 EQ 02741 Every 351
2461 EQ 02800 Every 438

Replace o-rings and seals.

Qbservation
Keep task.

EQ requirement.

months
months
months
months
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Equipment 1D: 1%1*MOVF064

Maintenance Task 24619799, EQ 02756
Frequency: Every 788 weeks

Replace o-rings and seals.

Qbservation
Keep vark., EQ requirement,

Equipment ID: 1ES1*MOVF064
Maintenance Task 246197, EQ 02778
Frequency: Every 234 months

Replace the motor,

Observation

Keep task. EQ requirement.

Equipment ID Maintenance Task Frequency
1ES51*AOVF004 245861 EQ 02919 Undetermined
1ES1*AOVF00S 245861 EQ 02920 Every 243 months
1ES1*AQVF025 245861 EQ 02921 Undetermined
1E51*AOVF026 245861 EQ 02922 Undeterminad
1ES1*AOVF054 245861 EQ 02923 Undetermined

Replace subcomponents that have reached the end of their
qualified life.

Cbservation
Keep task. EQ reguirement.
Equipment ID: 1ES1-K603

Maintenance Task 101327, EL 15135
Frequency: During refueling

Clean and perferm a functional check on Topaz inverter 1ES1-
K603 panel.

Observation
On 2/11/90 Topaz inverters to H13-P618 and H13-P652 failed.
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Surveillance Test Procedures

A.

Cbservations - General

Identified 61 surveillance test procedures associated with
the RCIC system. Six of these are concerned with the
operability of the s{stom. The vast majority (50 out of 61)
are calibration checks of sensors.

There are unly three surveillance test procedures that have
a significant impact on assuring that the RCIC system will
work given 2 valid demand signal.

STP-209-0201 Checks certain valve positions once a month.

STP-209-3301 Checks valve movement on certain valves once
a quarter.

$TP-209-3302 System flow test; condensate storage tank
back to condensate storage tank once a
quarter.

The RCIC pump and turbine are rarely checked in a manner
similar to the demand that the system might see in the rare
event that & valid demand was generated by abnormal
conditions in the plant. The normal pattern is to schedule
a RCIC system outage toward the end of a quarter, isolate
the RCIC system for the outage, perform preventative
maintenance tasks and corrective maintenance tasks during
the outage, run the necessary surveillances at the end of
the maintenance outage an¢ then put the RCIC system back in
standby. The time that the pump and turbine are operated
averagers about 30 minutes for STP-209-3302.

A better pattern would be to run a "slow start" of the
pump/turbine just prior to the maintenance outage. Such a
slow start woud allow one to check fur degraded conditions
in the system since the last pump/turbine run. Then one
could isnlate the system, perform maintenance, perform the
applicable STP's, ard put the system back into standby. At
least once a year, the pump/turbine should be run for
approximately four hours. It is recognized that the longer
run would add more reactor coolant water to the suppression

pool with the attendant increased problems with radiation
and heat removal.

A network of sensors has been superimposed on the RCIC
system. These sensors are designed to isolate the system
given certain abnormal events. Due to the large number of
sensors, there are a large number of calibration checks of
these sensors (STP’s). In most cases these calibration
checks do not have a direct impact on the RCIC system
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availability. However, the overall impact of these RCIC
STP's has been negative.

Isclations have occurred while performing these calibration
checks. Isolations have been mandated when the sensors fail
and the sensors have to be repaired. There is a trade off
that must be made in order to keep the conditional
probability of RCIC working high while at the same time
making provisions for piping failures in the RCIC systen.

One way to handle this trade off (and the recommended one)
is to eliminate the isolation of RCIC given the actuation of
the sensors superimposed on the RCIC system., The decision
to isolate the RCIC system should be left to the operating
crew for signals such as high ambient temperature in the
RCIC equipment room. This would be very tough to implement
because it would mean a change in the tech specs. It would
require deleticn of

Tablie 3.3.2-1.5
Table 3.3.2-2.,5
Table 3.3.2-3.5
Table 4.3.2.1-1.5

from the technical specifications. However, if implemented,
the change would have a positive impact on the conditional
probability of the RCIC system working giver a valid demand.
This must be considered a long-term recommendation.

An interim recommendation would be to move the frequency of
certain surveillances to the values given in Table 4. Table
4 frequency changes are based on the adjustment history of
the surveillances as giver in Table 5.
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Observations - Specific

1.) Most of the surveillance test procedures are
calibration checks of sensors. In most cases these
calibration checks allow two hours of the system being
“inop~rable" before a formal LCO is filed. However,
some of the STP’'s allow only one hour, The ones
allowing one hour are

STP-207-4243 RCIC 1Isolation - RCIC Equipment Room
Differential Temperature - High.

STP-207-4248 RCIC, RHR Isolation - Steam Line Flow -
High.

STP-207-4249 RCIC, RHR Isolation - Steam Line Flow -
High.

STP-207-4537 RCIC Isclation - Steam Line Flow ~ High.

STP~-2N7-4549 RCIC, RHR 1Isolation Steam Line Flow -
High.

STP-207-5252 PRCIC, RHR Isolation - RHR Equipment Area
Ambient Temperature - High.

A decision should be made as to how many hours the specs
allow. Recommend 2 hours.

2,) STP-209-4209 & Main Steam lL.ine Tunnel -
STP-209-4210 Temperature. Timer Quarterly
Channel Calibration.

In 1986 a modification was initiated to eliminate the timers
from the .ogic (MR-86-0539). Work was completed on the
Modification, 10/25/86, but the timer was not eliminated
from the logic. Modification must made it easier to test
the timer which has a zero (0) second time delay.

Commitment 05258 still exists. This commitment indicates
the timers will be eliminated and when they are, the STP’s
will be deleted.

Recommend discontinuation of the STP’'s. As indicated in the
general comments, having sensors which isolate the RCIC
system is damaging tn the conditional probability of the
RCIC system working when needed.

Recommend deletion of Tech Spec

Table 3.3.2-1.5%5 g¢g,h,i
Table 3.3.2 2 5 g.,h,i
Table 4.3.2.1-1 5 g.,h,i
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C. lntersystem Leakage

Reactor Coolant System Interface Valve
Loaka?o Pressure Monitor

Month Channel Functional

18-month Channel Calibration checks
leakage past ES1*AOVF065, ES1*AOVF066,
ES1*MOVF013.

Doe~n’t appear to impact RCIC system availability.
No ' lve Movement.

for
and
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System Operability Checks

l.) 8TP-209-0201
Revision 3

RCIC Discharge Piping Fill and Valve
Lineup Verification.

Once a month checks position of following key valves.

1ES1*MOVC002 1ES1*MOVFO045 1E51*MOVF068
1ES51*HYVC002 1ES1*MOVFO046 1ES1*MOVFO076
1E51*MOVF010 1E51*MOVFO059 1ES1*MOVF077
1E51*MOVF013 1ES51*MOVF063 1ES51*MOVF078
1ES1*MOVF019 1ES1*MOVF064 1ES1*VF060
1ES51*MOVF022 1E51*MOVFO065 1ES51*VF062
1ES1*MOVF031 1ES51*MOVF066

Doesn’t have direct impact on RCIC system availability.

No valve movement,

2.) STP-209-0601
Revision

RCIC Initiation

Functional

Checks initiation logic, both manual and automatic.

Done at least once per 18 months with steam dome pressure
greater than 150 psig.

The

The RCIC pump will transfer water

during this test becausec

RCIC system will be unavajlable
the injection valve (1E51*MOVF013) breaker is open.

from the condensate

storage tank to the suppression pool during this procedure.

The following valves are checked for correct operation
during this procedure.

1ES1*MOVC002 1E51*MOVF046 1ES1*AOVF025
1E51*MOVFO013 1ES1*MOVFO059 1ES51*AOVF026
1ES1*MOVF019 1ES1*HYVCO002
1E51*MOVF022 1E51*AQOVF004
1ES1*MOVF045 1ES1*AOVF005

3.) STP-209-0602
Revision 4

RCIC System Flow Test

Checks system flow when reactor pressure is 150 psig. Low
end of pressure spectrum.

Done at least once per 18 months within 12 hours after
reactor steam pressure is greater than or cqual to 150 psig.
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The following valves are checked for correct operation
during this test.

1ES51*MOVC002
1ES51*MOVFO010
1ES51*MOVF013
1ES51*MOVFO19
1ES51*M_VF022
1ES1*MOVFO031
1E51*MOVF045
1ES51*MOVFO046
1ES51*MOVF059

1E51*MOVF063
1ES1*MOVFO064
1ES5)1*MOVFO068
1E51*MOVFO076
1ES1*MOVF077
1ES51*MOVFO078
1ES1*VFO011
1E51*VF040C
1E51*V'F061

1ES1*VF079

1ES1*VF081

1E51*AQVF004
1E51*AOVF005
LES51*AOVF025
1ES1*AOVF026
1ES1*AOVF065
1ES1*AOVF066

6.) S8TP-000-3607 Check vValves Tested per ASME XI,
Revision OA Inservice Testing by Disassembly

Checks operation of 1ES1*VF030 by disassembly during
refueling. Valve 1E51*VF030 (suction from suppression pool
for RCIC pump) is no* checked during any of the system flow
tests, This procedure disassembles and then reassembles the
valve in order to assure check valve movement. Indirect
tast only.

Test has no direct impact on RCIC system avai  bility.
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Bump Suction Switchover - Calibration Checks
1.) 8TP-209-4204 RCIC Actuation - Condensate Storage
Revision § Tank wWater Level - Low. Monthly Channel
Functional, 18-month CHCAL, 18-month
LSFT

Checks and calibrates the instrumentation used to switch
RCIC pump suction from condensate storage tank to
suppression pool when the CST water level reaches the low
level setpoint.

Doesn’t directly impact RCIC system availability. During a
portion of this test IES1*MOVF010 will be closed and
1ES1*MNVF031 will be opened. 1If a valid RCIC start signal
was generated during this time, the RCIC pump would draw
sucticn on the suppression pool rather than on the CST.

2.' 3TP-209-4205 RCIC Actuaticn - Condensate Storage Tank
Revision § Water Level -~ Low. Monthly CHFunct,
18-month Cal, 18-month LSPT

3.) §8TP-209-4206 RCIC - Suppression Pool Water Level -
Revision 7A High. Monthly CHFunct, 18-month CHCAL,
18-month LSFT

4.) STP-209-4207 RCIC - Suppression Pool Water Level -
Revision § High. Monthly CHFunct, 18-month CHCAL,
18-month LSFT

Same comments apply F.2., F.3., and F.4. as F.l.). No
direct impact on RCIC system availability.
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G RCIC Pump/Turbine Self Protection - Calibration Checks

l1.) STP-207-4811 RCIC Isolation - RCIC Steam Line Flow -
Revision § High. 18-month response time test

Closes 1ES51*MOVF064 for test.

2.) STP-207-4812 RCIC Isolation - RCIC Steam Line Flow -
Revision § High. 1l8-month response time test.

Closes lES1*MOVF063 for test.

Both of these tests make the RCIC system unavajlable because
the steam sugply to the RCIC turbine is closed off. Testing

is normally done just before going into refueling.

3.) STP-207-4538 RCIC Isolation - RCIC Steam .,upply
Revision 2 Pressure - Low. Monthly ™ Funct.

4.) STP-207-4539 RCIC Isolation - RCIC Steam Supply
Revision 1 Pressure - Low. Monthly CHFunct.

$.) STP-207-4238 RCIC Isolation - RCIC Steam Supply
Revision § Pressure - [Low. 18-month CHPunct and
l18-month LSFT.

6.) STP-207-4239 RCIC Isolation - RCIC Steam Supply
Revision § Pressure - LOw. 18-menth CHFunct and
18-month LSFT.

7.) STP-207-4813 RCIC Isolation - RCIC Steam Supply
Revision SA Pressure - Low., 18-month response time,
Channel A.

8.) STP-207-4814 RCIC isolation - RCIC Steam Supply
Revision 4A Pressure - Low. l8-month response time,
Channel B.

| 9.) STP-207-4294 RCIC Isoclation - RCIC Steam Line Flow -
| Revision § High. Timer Quarterly CHCAL.

| 10.) 8TP-207-4295% RCIC Isolation ~ RCIC Steam Line Flow -
| Revision 5 High. Timer Quarterly CHCAL.

11.) STP-207-4536 RCIC Isolation - RCIC Steam Line Flow -
Revision 1 High. Monthly CHFunct.

12.) STP-207-4537 RCIC Isclation - .,'CIC Steam Line Flow -
Revision 2A High. Monthly CHFunct.













17.)

18.)

19.)

204)

STP-207-4201
Revision 7

STP-207-4202
Revision 8

§TP-207-4205
Revimion 7A

ETP-207-4206
wevigion 7
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NSSS/RWCU/RCIC Isolation - Main Steam
Line Tunnel Ambient Temperature - High.
18-month CHCAL, 168-month LSFT,

NSSS/RWCU/RCIC Isolation - Main Steam
Line Tunnel Ambient Temperature - High,
18-month CHCAL, l18-month LSFT.

NSSS8/PWCU/RCIC Isolation - Main Jteam

Line Tunnel Differential Temperature -
iiigh nonthI;Tcnrunct. l8-month CHCAL,

1¢-month LS¥T.

NSSS/RWCU/RCIC 1solation - Main Steam
Line Tunnel Differential Temperature -
High. Monthly CHFunct, 18-month CHCAL,
18-month LSFT.
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1. 1sglation Valve Tests

1.) 8TP-219-06013 PCIC Manual 1solation Functional Test
Revision 2

Performs a Channel Punctional Test (CHFunct) and I9gic
System Punctional Test (LSFT) of the RCIC manual isolation
actuation.

Done during modes 4 or 5 only. Steam lines to RCIC turbine
must be drained of all water, RCIC isolated.

The following valves change position during this test:

1ES1*MOVC002 1E5]1*MOVF045 1ES1*MOVF077
1E51*MOVFO010 LES1*MIVF063 1ES1*MOVFO078
JES1*MOVFO0113 1ES1*MOVFL64
1ES1*MOVF031 1E51*MOVF076

2.) 8TP-209-3603 RCIC Pressure Isolation Valve Leakage
Revision 3 Test

Leak test of 1E51*MOVFO013 done during refueling.

Nc  *hact on “01C system availability.

3,) 8TP-209-3807 Reactor head Spray Valve Leak Rate Test
Revision 3

| Leak rate test of 1ES1*AOVF066, 1ES1*AOVF065, and
| 1ES1*MOVF013 done during refueling.

} No impact on RCIC system availability.

4 Y STP-200-3818 RCIC Valve Leak Rate Test (Air)
Revision 2

; Lear rate test of 1ES1*MOVF063, 1ES1*MOVF064, 1ES1*MOVF068,
| 1ES51MOVF076, 1ES1*MOVF077, and 1ES51*MOVF0’8 done during
refueling.

No lmpact on RCIC system availabi.ity.

5.) S8STP-209-3834 RCIC vValve Le:k Rate Test (Water)
Revision 3

Leak rate test of 1ES1*MOVF019 and 1ES1*MOVF013 done during
| refueling.

No impact on RCIC system availability.



Report No. RS§-91-137
Revision 0
Page 35 of 73

ASME Section XI Relief Valve Testing

STP-000-3606 Section X1 Safety and Relief Valve Testing
Revision 4A

Test set pressure of relief valve 1ESI*RVFO18. Not sure
that 1ES1*RVFO017, 1ES1*RVF090, and 1ICS*RV130 are covered.

No impact on RCIC system avallability.
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VI1Ii.Recommendations

The most beneficial change that can be made to enhance the
reliability of the RCIC system is to change the way the
pump/turbine is started. The start should be a slow gradual
admission of steam to the turbine and a slow, steady increase to
full flow. The present start cycle results in the most probable
failure mode being the overspeed trip of the turbine. This is
one of the most damaging failure modes because in order to
restore the RCIC turbine to service, an operator must be sent to
the RCIC turbine room to manually reset the overspeed trip.

The justification for a slow start of RCIC 1is operating
experience. Boiling Water Reactor plants rely on the feedwater
system to provide water to the reactor vessel in both normal and
abnorral events., This is the preferred method and the method
actually used in the lants. It is only in highly unlikel)
event~ (which take time to develop) that the plants ne
emergency water supply.

It should be recognized tnat changing to a "slow start" of the
RCIC system represents a magor change. Changes in the technical
specificat ons are involved, Approval from the NRC must be
granted. 7This should be a "long term" recommendation.

One possible way to have a slow start might be to change the
valving arrangement such that 1ES1*MOVF045 is normally open and
1ES1*MOVF063 and 1ES1*MOVF064 are normally closed. Then a
mechanism for slowing warming up the RCIC line from valves
MOVF063 and MOVF064 to the turbine and for slowly opening valves
JES1*MOVF062 and 1ES1*MOVF064 would have to be devised given a
valid demand on RCIC.

By changing the normally closed valve from 1ES1*MOVF045 back to
1E51*MOVF063 and 1ES1*MOVF064, River Bend might gain the
following advantages,

1.) Thermal efficiency of the reactor is improved.
2.) Radiation exposure in the auxiliary bullding is reduced.
3.) Potential for high energy pipe leck or hreak is reduced.

4.) Might be able to eliminate sensors which isolate RCIC given
a RCIC steam line leak or break (e.g., steam tunnel
temperature, RCIC equipment room temperature, etc.) because
the RCIC steam line is now no longor a high energy line past
the isolation valves. This would eliminate a large number
of surveillance test procedures.
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TABLE 1 |
RCIC MAINTENANCE OUTAGE

Maintenance Outages During Power Operction January 1, 1988, to
June 30, 1991

3/1/88 - 23 hours
4/4/88 - 45 hours |
6/14/88 -~ 9 hours }
9/8/88 - 48 hours }
12/5/88 - 34 heurs |
1/23/89 -~ 69 hours
3/5/89 - 53 hours |
3/14/89 - 24 hours ‘
9/26/89 - 37 hours ‘
12/29/89 - 26 hours
4/23/90 ~ 25 hours
§/20/90 - 57 hours f
7/16/90 - 74 hours
8/14/90 - 96 hours
9/13/90 -~ 24 hours
3/21/91 +« 46 hours

6/19/91 - 30 hours
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TABLE 1

RCIC MAINTENANCE OUTAGE

'4/88 -~ 45 hours

1.)

2.)

MWP516289 ES1*LSNO37 1C 08461
Inspected switch., Found within calibration. Replaced o-ring.

MWP516410 ES1*LSNC10 IC 08460
Inspected switch. Found within calibration. Replaced cover o-
ring.

MWP516737 ES1*TC002 ME 03174

Inspected gears and bushings of turbine. No signs of abnormal
wear,

MWPS16739 E51*C002 ME 01546

Changed oll on both bearings.

MWP 516740 ES1*C002 ME 01545
Lubricated coupling. Checked alignment.

MWP516741 ES1*C002 ME 01544
Inspected suction and discharge filters. Satisfactory.

MWPS516769 ES1*PCO0O3 ME 01554
Changed oil.
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TABLE 1

RCIC MAINTENANCE OUTAGE

6/.4/88 « $ hours

MWP518154 ES1*TC002 ME 03074
Lubricated governcr. Checked valve stroke and spring tension,

MWR115801 ES1*VI047

Frequant alarm on E51*LSNO37 irdicates restriction in line.
Removed valve cover, inspected valve, found no problems,
reassembled valve,

MWR116813 ES51*TC002
Small oil leak on west side of governor actuator. Disassembled
tubing fitting. Reassembled using never scize compound.
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TABLE 1

RCIC MAINTENANCE JOUTAGE

9/8/88 ~ 48 hours

1.)

8.)

9.)

10.)

il.)

MWP520929 ES1*L.SNO1O IC 08460
Hooked up test ~ig for level switch. Checked level in chamber.
verified SOV for AOVF054 operator. Performed PM’‘s.

MWP520930 ES1*LENO37 IC 08461

Calibrated level switch in accordance with MCP-4051. Had to
mechanically agitete float chamber to get it to respond.
Replaced gasket on switch cover.

MWP520945 ES1*TC002 ME 03192
Drew oil sample.

MWP520946 ES1*TC002 ME 03074

Cleaned and lubricated external linkage. All linka?oa appear to
move freely. Governor valve stroke is 7/8"., Verified proper
spring tension.

MWPS21110 ES1*PCOC3 ME01554
Changed o0il.

MWP521131 ES1*PCO03 ME 015558
lubricated coupling per GMP-0015. Found no loose bolts or
leaking seals.

MWP521132 ES1*TC002 ME 03174

Inspected gears, shaft bushings, thrust washer, angle drive
assembly. No abnormal wear or indications of lack of lubricant.
Sheared off dowel pin from bearing end cover during removal.
MWR120014 written to fix.

MWP521133 ES51*C002 ME 01544
inspected filters and muffler. Do not require cleaning or
changing.

MWP5211 34 ES1*C002 ME 01545
Greased coupling. Checked alignmant, found to be OK.

MWP521150 ES1*TC002
Sampled oil (ME 03192, Task 0334) and forwarded to chemistry. No
discrepancies found.

MWR112329 ICS-PI167
Removed broken guage on gland seal compressor. Installed and
calibrated new guage,
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TABLE 1
RCIC MAINTENANCE OUTAGE
9/8/88 ~ 48 hours (continued)
12.) MWR116799 ICS*Ve)
Packing blowing mome steam. Tightened backing. No new packing
needed.
13,) MWR117834 E51*V308

Valve rotates on line. Removed valve, Reinstalled with small
amount of pipe dope on threads.

14.) MWR117874 ES51*LSNO37
Mounting plate base and switch assembly can rotate. Tighten set
screws cn base,.

15.) MWR118184 ES1*ROD0O04
Frequent alarm on ES1*LSN037 indicates plugging of orifice.

Checked line. No plugging. Suspect problem may be 1" check
valve,
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TABLE 1
RCIC MAINTENANCE OUTAGE i
1
|
12/6/88 - 34 hours
1.) MWP523274 ES1*TC002 |
Cancelled ME 01552, J
1
2.) MWP523275 ES1*TC002 ME 01557 (now ME 01549) {
prained oil from cooler and sump at rear of turbine. Changed oil |
and filters.
3.) MWPS2131354 ES1*PC0O0O4 ME 01687
Drained oil from outboard and inboard bearings. Changed oil.
4.) MWP523135% ES1*PCO01 ME 01556 _
Grease coupling. All four 1/8" pipe plugs stuck. Broke coupling
loose, MWR128050 written to drill out and replace 1/8" plugs.
S.) MWP523593 ES1*T2002 ME 03074
Cleaned and lubricated l'nkage on govectnor valve.
6.) MWES18621 ES1*AOVFO025 1Q 00787
Replaced diaphragm,
7.) MWES22300 ES1*PC0O03 EQ 02958
Lubricated motor bearings.
8.,) MWES518900 ES1*AOVF026 4Q 00788
Installed new diaphragm. Torqued Ltolts.
9.) MWP523767 ES1*TCON2 ME 03192
Tock ©il sample to chemistry.
10.) MWR123327 ICS*VvE8
Packing leak. Tightened packing gland follower nuts.
11.) MWR129528 ICS*Vel

Packing leak. Tighten packing gland follower nuts.
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TABLE 1
RCIC MAINTENANCE OUTAGE

1/23/89 ~ 69 hours

1.) MWP523893 ES1*PCO03 ME 01554
Changed oil.

2.) MWPS24704 ILICS.025 IC 04660
Performed MCP4000 using LCRI1ILICS.025 device calibration. Found
1ift off and stroke at 3 psi an? 19 psi respectively. Adjusted
bench set as required. All are now satisfactory. Cycled gov. as
required with satisfactory results.

3.) MWP527267 ES1*TC002 ME 03074
Checked and cleaned linkage and spring. No discrepancy noted.

4.) MWPS27269 E51*7TC002 ME 03192
Took oil sample.

5.) MWPS27270 ES1*C002 ME 01544
Checked muffler, checked intake & exhaust filters, satisfactory.
No discrepancies noted,

6.) MWP527271 ES1*C002 ME 01545
Lubed coupling. Checked coupling alignment. Satisfactory. Took
0il sample and delivered to chemistry.

7.) MWPS27272 ES1*C002 ME 01546
Changed oil.
8.) MWP527365 E51*C002 EL 01988

Performed PMP-1067 and GMP-0015, All data was acceptable,
Cleaned motor. No loose connections. Meggered motor. Tonok
vibration and running current readings. Al) readings were
acceptable. No lubrication was necessary per GMP-0015.

9.) MWES26338 ES1*LSEN017 IQ 00178
Attempted to check calibration. Switch was found in the open
position (de ener). Filled top of switch chamber to overflowing

into drain pot, but switch never changed state. Wrote MWR110966
to investigate.

Flushed the switch several times. Got switch to actuate. The
reset valve was out of tolerance and MCP-4051 does not allow this
adjustment, Generated MWO110969 to investigate/recalibrate as
necessary. Generated MWO110967 to replace the flex conduit on
the switch. Performed MCP40S51.
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TABLE 1
RCIC MAINTENANCE OUTAGE

1/23/89 ~ 69 hours (continued)

10.) MWES26436 ES1*LSNOL1O I? 00177
Set up test equipment. Had difficulty getting switch to actuate.
Ran level up and down several times, switch began to woerk, Trip
and reset valves were within tolerances. Replaced the O-ring.
Generated MWO110968 to replace the flex conduit on the switch,
Performed MCP4051.

11,) MWR128414 DTM*V58
RCIC steam supply drain pot line drain has leak. Replaced
packing rings,

12.) MWR129300 IC8*Vis2
RCIC steam supply drain pot LS-NO10 isolation valve blowing
steam. Replaced packing rings.

13.) MWwR12987¢ ES1*AOVFO025
valve * "1 not stroke fully closed. Calibrated per PM MWP524704
and LCki. ICS.028. Stroke now satisfactory.

i4.) MWR128460 ES1*AQVF026
Valve packing blown out. Removed actuator. Installed new
packing set in stuffing box. Reinstalled.
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TABLE 1

RCIC MAINTENANCE OUTAGE

3/5/89 -~ 53 hours

1.) MWP524063 ILICS.022 IC 04467 |
performed loop calibration on ES1*PT007. Satisfactory.

2.) MWP524661 ES1*MOVF022 EL 01994
Performed PMP-1205.

3.) MWP524663 ES1*MOVFO045 EL 01996
Performed PMP-1206,

4., MWPS2B68E ES1*TC002 ME 03192
0il sample. Added oi].

£.) MWP524659 ES1*MOVF010 EL 01991
Performed PMP-1208,




overspee
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TABLE 1

RCIC MAINTENANCE OUTAGE

9/26/89 - 37 hours

1.) MWP527413 1LC8.0168 - 1C04462
Performed MCP-4001 wit), sat results. Cleaned each device.
2.) MWPS533360 ES1*PCO03 ME 01555
Greased coupling. Checked for loose screws & bolts.
Satisfactory.
3., MWPS33442 ES1*TC002 MED3074

Cleaned and lubricated linkages. Checked governor valve stroke,
Checked proper spring tension.

4.) MWP533537 ES1*PC0OO3 ME 01554
Changed oil.

5.) MWP534181 ES51*PC001 ME 01556
Lubricated coupling. Checked for leaks, locse bolts, etc. None
found,

6.) MWP534182 ES1*PCON1 ME 01857

Changed pump bearing oil.

7.) MWR131833 ICS*V61
Packing leak. Adjusted packing.

6., MWR131BER BS51%*TC002
Added oil to turbine.

9.) MWP527485 ILICS.016 IC 04463
Performance of this PM will cause E51*MOVF019 to open which
causes the suppression pool level to rise. Need to change PM to

1ift leads on relay E51-K73A. Performed loop calibration,
Satisfactory. MCP-4001.

10.) MWP533441 ES1*TC002 ME 03192
Obtained oil sample.
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RCIC MAINTENANCE OUTAGE

12/29/8% - 26 hours

1.)

MWP536822 ES1*PC002 ME 01546
Changed o0il, gland seal compressor.

MWR1232279 ES1*PC0O03
(Should be MwWP)
Changed oil. Took sample to chemistry.

MWR132280 ES1*PC001
(Should be MWP)
Changed oil and took sample to chemis*ry

R§-91-1137
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TABLE 1
RCIC MAINTENANCE OUTAGE

4/23/90 « 25 hours

MWES 38386 ES PMCOO3 BEQ 02958
lubricated motor.,

MWES 398137 ES) %, TNOO? EQ 0181317

Performed loop check. LCR 1ILICS.022. One point was out,
Performed calfbration of 1ECS-P1602 per MCP4000. Adjusted the
zero. Calibration satisfactory.

MWPE39040 ES1*TC002 ME 03074

Cleaned and lubricated all external govornor and control linkage.
Checked governor valve stroke, satisfactory. Verified proper
spring tension, satisfactory.

MWP539311 ES1*PMC002 EL 01990
Performed PMP1065,

MWROS6530 E31*ESN6B4A
Unahle to calibrate during STP-207-4248. Tried again with
acceptable results.

MWR130383 1C8-RV159

01l leak. Put pipe sealant compound on cap threads., There was
no gasket for cap.

MWR! 35962 ICS*Vs8
Packing leak. Installed new packing,
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RCIC MAINTENANCE OUTACE

7/16/90 -~ 74 hours

1.)

MWP541658 ES1*PCO03 ME 01554
Changed oil.

MWPS541954 ES1*TC002 ME 03074

Linkage movement sat. Governor valve stroke sat,

sat. Linkage was well lubricated.
MWR137996 ICS-RV159

Installed gasket which was missing.
MWR138201 ICS*Ve1l

Packing leak. Repacked valve.

MWR138309 ES51*RVF018
Installed new relief valve.

0
§9 of 73

Spring tension



Report No, R§-91-1137
Revision 0
Page 60 of 73

TABLE 1
RCIC MAINTENANCE OUTAGE

8/14/90 -~ 96 hours

1.)

2.)

3.)

7.)

MWP541979 ES1*C002 ELO1986
Performed inspection per PMP1067. No grease needed at this time,

MWES41927 ES1*PMCO03 EQ 02958
Checked lubrication. No need to lubricate.

MWES42273 ES1*LSNO37 I1Q 00178
Couldn’t check.

MWES42337 ES1*LSNO10O 1Q 00177

The two micro switches on ES51*LSNO10 were a little discolored,

Manually manipulated the switch to make valve ES1*AOVF054 stroke,
?h;ckoz with operations to verify annunciator and valve
ndication.

MWR138083 E51-A-K66

In:tallod new relay in accordance with MR85-1020. Time delay
relay.

MWR138085 ES51A-K72

In;tallod new relay in accordance with MR86-1020. Time delay
relay.

MWR138086 E51A-K8B6

In:tallod new relay in accordance with MR86-1020. Time delay
relay.
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TABLE 1

RCIC MAINTENANCE OUTAGE

$/13/90 ~ 24 hours

System tagged out to support STP-209-3884 for LLRT of ES1*MOVF031 and
ES1*MOVFO19. LCO 90-523. Clearance 90-1220









13.) MWR144934
14.) MWR145786
15,) MWR146916
16.) MWR147745

TABLE 1
RCIC MAINTENANCE OUTAGE

Report No.
Revision
Page
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TABLE 2
PORCED MAINTENANCE QUTAGE
DOWN TIME COMMENTS
2/2/88 Few minutes RCIC inadvertent isolation

during STP-207-4232. Lifted
lead problem. CR88-0177.

2/4/88 19 minutes RCIC inadvertent isolation
during STP-207-4537. Lifted
lead problem. CRB8-0177.

2/7/88 7 hours RCIC isolated when E31*N610A
glacod in trip condition due
o failure of E31*N610A reed
switch. Sent isolation signa)
to E51*MOVF064. LCO 88-43.

MWR0O56017.

2/23/88 25 minutes RCIC inadvertent isclation
during STP-207-4538. CR88-
0177,

2/26/88 5 hours Wrong type of lube oil added

to pump. Drain, refill.
88-071. MWRO0S56101.

3/4/88 few minutes Tripped turbine while
performing STP-207-4249,
Inadequate procedure. CR88-
n207.

5/4/88 4 hours Key holding the torgque arm to
the valve stem on E51*MOVF(078
had fallen off allowing
possible stem rotation during
cperation. Replaced the key.
LCO 88-128 and 129.
MWR115034. CR88-0370.



Report No. RE~-91-1137

Revision 0
Page 66 of 73
TABLE 2
FORCED MAINTENANCE OUTAGE
DATE DOWN TIME COMMENTS
6/15/88 98 hours Fol)lowing planned mainta = ce.

Ran RCIC. Pump did not meet
delta P and speed reference
values. CR8B-04€67. Clearance
88-0573., MWR112350,
MWR115615, MWR116745,
MWR117412, MWP518975,
MWR115628, Clearance 88-0592.
MWR110931, MWR115635,
Clearance 88-0583. Clearance
88-0592., MWR110931., STP-209-
3301.

1/9/88 13 hours Replace packing on
ES1*AQVF(026. Clearance 88-
0654, MWR106376. LCO 88-
200. STP-209-3301 on AOVFO026.

9/16/88 2 hours RCIC isolation during STP-207~
4295. Lifted lead problem.
CR88-0731.

10/12/88 8 hours Steam leak on ES51*MOVF064

Tightened packing nuts. LCO
88-381. MWR117459.

12/6/88 119 hours valve leaking steam. RCIC
steam flow transmitters inop.
RCIC isolation. Clearance 88-
1222, 88-1233, 88-1240.
Condition Report 88-0905 and
88-0912. RCIC turbine tripped
on overspeed. STP-209-3301.

12/21/88 67 hours Maintenance to insure seismic
qualification. Clearance 88-
1300. Work on oil leak on
governor. Clearance 88-1305.
MWR129958 and MWR128497.
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TABLE 2

FORCED MAINTENANCE OUTAGE

DOWN TIME

COMAENTS

1/25/89

2/10/89

2/14/88

9/7/89%

10/8/89%

11713/89

11/15/89

12/11/89

1/2/90

26 hours

11 minutes

3 hours

1 hour

85 hours

3 hours

82 hours

14 minutes

9 hours

Repair ES51*AOV26. C. earance
89-0117.

RC1C isolation due to
technician error. CRE9 -
0108.

Level indicator B21-Ni95A
declared inop. Clearance 89-
0242. LCO 89-099, LCO £5-100.
MWR129647.

RCIC isolation during STP-207-
‘53- 0389—1003.

Short in fuse holder du:.ng
STP-207-4530. LCO 89-475.
CR89-1092 and 1095. Clearance
89-2505. MWR130447, 130639.

Lost LNB "A" dc buz. Got RCIC
initiation. RCIC isclation.
No RPV injection occurred.

Leak on ES1*AQVS54. LCO 89~
558, Clearance 89-2719.
MWR130638. MWR1.3690 - air
leak on ES51*AQVF004.
MWR131051 - Replace air hose
ES1*AQVF00S.

RCIC isolation during STP-207-
4539. CR89-1276.

Tagged out to work on exhaust
drain trap. Clear high lc /el
alarm. LCO 90-004. Clearance
80-0008.



Report No. R3-91~137

Revision 0
Page 68 of 73
TABLE 2
FORCED MAINTENANCE OUTAGE
DATE DOWN TIME COMMENTS
1/3/90 §0 hours RCIC tripped on overspeed

during STP-209-3302. LCO %0~
007. Clearance 90-0017. CR’Ss
90-0005%, 90-0007.

2/11/90 1 hour Topaz inverters to H13-P618
and H13-P652 failed. Closed
Group II valves on RCIC per
Tech Spec. 3.3.2

11/30/90 1 hour ES1*MOVF064 stuck closed.
Dispatched operator to open.

1271790 3 hours Trouble with RCIC alarms in
control room. LCO 90-660.

12/72/90 120 hours Manually tripped RCIC shorily
after start due to relief
valve lifted. Trip cn

1 overspeed. ES1*MOVF019
cycling. CR90-1249 states the
root cause of overspeed trips

. was a failed linear position
transducer (LPT) for ERIS
pnint ES1EAQll. Also other
problems LCO 90 -664, 666, 671.
Clearance 90-2214. CR90-1210.
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TABLE 3
RCIC STARTS
DATE RUN TIME START/STOP COMMENTS
2/8/88 37 minutes 1543 - 1620 STP-209-3302
2/8/88 11 minutes 2019 - 2030 After trouble-~
shooting.
3/2/88 8 minutes 1522 - 1530 For pre torgue
warmup.
3/2/88 8 minutes 1555 ~ 1603 STP-209-3,v2
4/6/88 30 minutes 1350 - 1420 STP-209-3302
6/14/88 20 minutes 1455 - 1518 STP-209-3302
6/17/88 21 minutes 1029 - 1050 SOP-0035
6/19/88 25 minutes 1940 - 2008 SOP 0035
6/20/88 7 minutes 03085 - 0312 S0P 0035 and
STP-209~-3302
9/10/88 40 minutes 1740 - 1820 STP-209-3302
11/72/88 40 minutes 1027 - 1107 STP-209-3302
12/11/88  --- 0108 Tripped on overspeed.
12/11/88 29 minutes 1426 - 1455 STP-209-3302









_STP

STP-207-4205
STP-207-4206

STP-207-4209
STP-207-4210

STP-207-4240
STP-207-4241
STP-207-4242
STP-207-4243

STP-207-4294
STP-207-4295%

STP~207-4501
STP-207-4502

STP-207-4536
STP-207-4537
STP-207-4538
STP-207-4539

STP-207~4548
STP-207~4549

STP-207-5248
STP-207-5249

STP-207-5250
STP-207-5251
STP-207~5252
STP-207-5283
STP-207-5254
STP-207-5255

STP-209-4201
STP-209-4202

STP-209-4204
STP-209-4205

STP-209-4206
STP-209-4207

STP-209-4211
STF-209-5201
STP-209-5202

Report No.

Revision

Page

TABLE 4
SURVEILLANCE FREQUENCY CHANGES
PRESENT e RECOMMENED

Monthly Functional Every six months
Monthly Functional Every six months
Quarterly calibration Every six months
Quarterly calibration Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functicnal Every six months
Quarterly calibration Every six months
Quarterly calibration Every six months
Monthly functional Every three months
Monthly functional Every three months
Monthly functional Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functonal Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functicnal Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functional Every six months
Menthly functional Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functional Every six months
Monthly functional Every six months
Menthly functional Every six months
Monthly functional Every six months
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TABLE §
STP ADJUSTMENT HISTORY
NUMBER OF
SURVEILLANCES
STP. . REVIEWED — . RECOMMENED
STP-207-4206 32 ZERO
STP-207-4206 32 ZERO
STE-207-4209 13 ZERO
STP-207-4210 14 ZERO
STP-207-4240 28 ZERO
STP-207-4241 30 ZERO
STP-207-4142 29 ONE
STP-207-4243 30 TWO
STP-207-429¢ 13 ZERO
STP-207-4295 11 ZERO
STP-207-4501 32 THREE
STP-207-4502 3 FOUR
STP-207-4536 31 THREE
STP-207-4537 29 2ERO
STP-207-45138 30 T™WO
| STP-207-4539 3] ONE
} STP-207-4548 30 ZERO
| STP-207-4549 3l FIVE
| STP-207-5248 30 ONE
| STP-207-5249 30 T™WO
| STP-207-5250 29 TWO
| STP-207-5251 30 ZERO
| STP-207-5252 28 THREE
| STP-207-5253 29 ONE
| STP-207-5254 28 ZERO
STP-207-5255 30 ZERO
TP-209-4201 30 ZERO
| STP-209-4202 30 ZERO
| STP-209-4204 28 THREE
| STP-209-4205 28 TWO
STP-209-4206 27 ONE
STP-2094207 29 ZERO
STP-209-4211 27 T™WO
STP-209-5201 29 WO
STP-209-5202 29 ONE
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RCIC
STANDBY AVAILABILITY

100%

98%

88% < 12 MONTH SLIDING AVG

DJFMAMJ JASOND J FMAMJ JASOND J FMAMJ JASOND J FM
o %9 90 o1 92

THIS CURVE REPRESENTS THE PROBABILITY CF RCIC NOT BEING IN PLANNED
OR FORCED MAINTENANCE OVER 12 MONTH PERIOD.



STANDBY UNAVAILABILITY
12 MONTH SLIDING AVERAGE

lO%v
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6% « FORCED 8
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2%%  PLANNED - - my ®
DJFMAMJ JASONDJFMAMJ JASONDJ FMAMJ JASONDJ FM
88 x4 90 91 92

& PLANNED MAINTENANCE = TOTAL

TOTAL INCLUDES PLANNED AND FORCED MAINTENANCE HOURS



REACTOR CORE ISOLATION COOLING
CONDITIONAL PROBABILITY

95%

94%
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92%
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90% R
89”0 o go e
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82% < 12 MONTH SLIDING AVE
81%

DJFMAMJ JASONDJFMAMJ JASONDJ FMAMJ JASONDJFM

88 89 9 91 92

CURVE REPRESENTS THE PROBABILITY OF RCIC START AND RUN FOR 4 HOURS
WITHOUT OPERATOR ACTION FOR A RANDOM DEMAND



RCIC
PROBABILITY OF START

100%
98%

96%

% o o-otss’

e | % -

92% |

88% - PROB OF START
DJFMAMJ JASONDJ FMAMJ JASONDJ FMAMJ JASOND J FM
88 89 90 91 92

CUMULATIVE SUCCESSFUL STARTS DIVIDED BY TOTAL STARTS SINCE JAN 1988,



