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Executive Summary

This report summarizes the findings and conclusions resulting from
investigations folloving Main Steam Isolation Valve (MSIV) failures on
October 29, November 3 and November 29, 1987.

Initial Event

On October 29, 1987 the Perry Nuclear Pover Plant wvas completing the
final stages of the Startup Test Program. One of these tests involved
fast closing a Main Steam Isolation Valve (MSIV). Durirg this test, the
valve (1B21-FP022D) failed to stroke closed vithin the required time. All
other MSIVs (7) wvere cycled in order to verify adequate stroke times.

Tvo of the other MSIVs iailed to satisfy the required stroke time
(1B21-F028D, 1B21-F028B).

The three valves that initially failed vere stroked satisfactorily upon
subsequent demand. The problem vas attributed to a one time deposit of
debris in the respective solenoids vhich vas exhausted as shown by the
subsequent successful strokes. The debris vas believed to have caused a
delay in the solenoid responses. Based upon a satisfactory stroke, the
valves vere considered Operable and startup testing resumed. Plant
management decided to perform the MSIV stroke tests again prior to the
last startup test, the full MSIV isolation scram. This approach wvas
discussed with NRC Region III.

On November 3, in preparation for the final startup test, additional
stroke timing tests of MSIVs vere performed. During the first stroke
attempt, tvo of the same MSIVs (1B21-F022D, 1B21-F028D) that previously
stroked slovwly, again failed to close wvithin the requirad time. The
valves vere subscquently recycled satisfactorily vithin minutes of the‘r
tirst tests. Hovever, because the valves again failed to meet the
required closure time on the first atirempt, the basis for an isolated
failure vas no longer considered valid. NRC Region III vas informed of
the problem. The lecision vas made to shutdosn the plant and
troubleshoot the problem.
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On November 4, an NRC Augmented Inspection Team (AIT) arrived on site. A
troubleshooting plan vas established and implemented. The air actuators
of the three valves vhich had exhibited slov closing times vere
disassembled and the inspection results documented. The conclusion drawvn
is that the dual solenoids exhibited sluggish action after operating in
localized high temperature conditions. J° is believed that steam leaks
caused an elevated temperature environment in the vicinity of the
solenoids. The elevated temperatures degraded the Ethylene Propylene
Diene Monomer (EPDM) material causing the solenoid to stick or to be
sluggish. Corrective actions included replacing or rebuilding all 8 MSIV
dual solenoids and implementing additional testing. Repair wvork and
necessary retests vere completed satisfactorily and plant startup
conducted on November 13.

Second Event

On November 29, the plant vas conducting perivudic stroke tests of the
MSIV in accordance vith commitments originating from the previous event.
The tests vere performed by fully closing each MSIV individually
utilizing the test solenoid, followved by placing the control svitch to
the "close" position. Performance of this test verifies proper operation
of the MSIV dual solenoid, since the MSIV will only remain closed if the

dual solenoid de-energizes and properly repositions.

During this test, the 1B21-F022B valve failed to remain closed after tvo
separate attempts using the sequence described above. In accordance vith
commitments documented in our letter, PY-CEI/OIE-0289 L dated

November 13, 1987, the plant vas shutdown and notifications made to the
NRC Operations Center and Senior Resident Inspector. The remaining seven

MSIVs satisfactorily passed the test requirements,
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On November 29 and 30, an NRC Augmented Inspection Team (AIT) arrived
onsite. A troubleshooting plan vas established and implemented. The
plan included various MSIV solenoid valve disassemblies, visual
inspection of valve parts, chemical analysis of as found materials,
Instrument Air System analysis and microscopic examinatiuns. The root
cause unalysis conclusion is that a sliver of foreign material,
discovered in the 1B21-F022B solenoid valve body, caused mechanical
binding of the valve.

This binding caused the solencid to remain in the normally energized
position, after it vas verified that the solenoid vas deenergized, vhich
then prevented air bleed off from the MSIV actuator and valve (MSIV)
closure. The foreign material vas Ethylene Propylene Diene Monomer
(EPDM) wvhich vas demonstrated to have come loose during previous valve
rebuild activity. Corrective actions included complete replacement of
all MSIV solenoid valves vith nev valves. Replacement wvork and necessary
retests vare completed satisfactorily and plant startup performed on
December 9.
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Intreduction

A.

Brief Description of Applicable Systems

Perry Nuclear Pover Plant is a boiling vater reactor supplied by the
General Electric Company and designated BWR/6 with a Mark I1I
containment. The main steam system consists of four main stean
lines (A, B, C, and D) each consisting of a flov restrictor and tvo
redundant Main Steam Isolation Valves (MSIVs) (see Diagram 3). The
combination of tvo MSIVs in each steam line provides a highly
reliable means of isolating the reactor vessel to minimize the loss
of reactor coolant inventory and to limit the release of radiocactive
materials. The inboard valves are labeled 1B21-F022A-D and the
outboard valves 1B21-FO28A-D. The upper end of each valve’'s stem is
attached to an actuator vith a combination air cylinder/dashpot.

The cylinder provides the motive force to open and close the valve,
vhile the dashpot controls the speed of valve operation. The
hydraulic dashpot consists of an oi) filled cylinder, hydraulic
piston, twvo external speed control valves srd piping. The valve
actuator also contains helical springs wnich provide valve closing

force.

The MSIVs are opened by air pressure supplied by the Instrurent Air
System. Air pressure is directed to the bottom of the air cylinder
in the opening operation by the positioning of various contrel
valves. To close an MSIV, air pressure is applied to the top of the
air cylinder piston vhile air is bled off the bottom of the piston.

The solenoid valve vhich directs air pressure to and from the MSIV
actuator during fast closure is an ASCO 3-vay dual solenoid (Model
NP8323A20E; see Diagrams 1 and 2). Vhen deenergized, the core
assembly and seat of solenoid A are held against the inlet port
orifice by the core spring. The core asser ,ly also forces the disc
holder subassembly dowr, compressing the disc holder spring of
solenoid B und unseating the disc from the exhaust port orifice.
This allovs air to pass from the cylinder through the exhaust port
orifice to the atmosphere. Vhen energized, the solenoid A core
assembly is lifted from its seat on the inlet port orifice.
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This allovs the solenoid "B" disc spring to 1ift the disc-holder
subassembly and seat against the exhaust port orifice. Air then
passes through the inlet port orifice and pressuyrizes the process
cylinder. Vhen solenoid B is energized, the core is forced upvards,
pushing the stem against the bottom of the disc-holder subassembly.
The disc-holder subassembly forces the solenoid A core assembly to
its energized position, unseating the core assembly from the process
pilot orifice and seating the disc-holder subassembly against the
exhaust pilot orifice.

In the event of a failure of the air supply, the helical closing
springs along with an air accumulator provide sufficient forces to
close the valve. In addition, steam flov through the valve assists
in valve closure. The closing speed can he adjusted over a required
range of 3 to 5 seconds vhich is fast enough to provide sufficient
protection in the event of a main steam line rupture, but slow
enough to prevent imposing an excessive pressure transient on the
reactor vessel.

The Instrument Air System provides clean, dry, oil free air for
control purposes throughout the plant. The system meets the
guidelines of ANSI Standard MC-11-1 (ISA-S7.3) vith the exception
(as documented in FSAR Section 9.3.1.2) that the maximum allovoble
particle size for air to safety related equipment is 40 microns.
The normal supply of air pressure to the instrument air system is
from one of four air compressors (2 service and 2 instrument air
compressors). The instrument air (from any of the sources) passes
through an after cocler, a receiver tank, a pre-filter, an air
dryer, an after-fiiter and a piping netvork prior to distribution to
various plant components. The instrument air system has no
safety-related function. Depressurization of this system vill not
compromise any safety-related systems or component aind vill not
prevent safe reactor shutdown.
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Purpose and Scope of the Recovery Effort

The purpose of the followup effort vas to (1) copduct a timely,
thorough and systematic investigation of the events surrounding the
MSIV failures; (2) collect, analyze and document the factual
information and evidence sufficient to determine the probable root
and contributing causes to the failures; and (3) reviev the actions
taken at the time of the events and assess their compliance vith
applicable requirements.

The scope of this effort included conditions preceding the events
(e.g. mainterance histories, past surveillance tests), event
chronoiogy, system response, human factors considerations, equipment
performance, possible precursors to the events, previous industiy
experiences, the shifts response to the events, the satety
significance (including radiological considerations), and vhether

proper regulatory guidelines and/or requirements wvere folloved.

Brief Description of Report’s Contents

A summary is provided for each of the two events, October
29-November 3 and November 29, documenting the significant evidence,
analyses and conclusions identified from the initial MSIV failures
through the final determination and restart action items. Briefly,

the folloving is included:

A chronology of events

An assessment of the actions taken
Equipment performances/failures
Relationship to previou; similar events
An assessment of the safety significance

Corrective actions

© © © o 0 o o

Plans for restart




October 29 and November 3 Event Description
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October 29 and November 3 Event Description

A‘

Chronology of Events

On October 29, at 1837 Startup Test Instruction (STI)-B21-025A,
"MSIV Functional Test" vas being performed on 1B21-P022D, inboard
MSIV. The D Main Steam Lire (MSL) inboard MSIV closed in

22.14 seconds, in excess of the required closure time of Technical
Specifications 3.4.7 and 3.6.4.. A" 2103 and 2106 the D inboard
MSIV wvas satisfactorily cycled tvice vith closure times of 3.24 and
2.94 seconds. All other MSIVs vere then cycled to verify closure
time. The B and D outboard MSIVs closed in 11.9 and 77 seconds
respectively, and each vas recycled vith satisfactory results. The
cause of the slov closures vas thought to be a one time deposit of
debris in the respective solenoid valves causing & delay in their
response. Once the valves vere cycled and the stroke times passed,
the debris vas assumed to be exhausted. Since initial conditions
causing MSIV slov closure could not be repeated, all MSIVs vere
declared Operable and plant startup testing continued.

On November 3 at 1150, MSIV stroke timing commenced in preparation
for performing a full MSIV closure scram as part of the startup test
program. At 1157 the D inboard MSIV closed in 18 seconde but
recycled satisfactorily at 1159. At 1208 the D outboard MSIV failed
to close. A second attempt vas satisfactory at 1213 vith a closure
time of 3.4 seconds. Based on repeat failures a plant shutdown vas
commenced at 1330. The Resctor Recirculation (RRC) Pumps vere
shifted to slov speed at 1€30, resulting in a reactor pover decrease
from 32 percent to 23 percent of rated. Vith reactor pover below
the Lov Pover Set Point (LPSP)(26 percent), the Rod Pattern
Controller (RPC) generated control tod insetl and vithdraval blocks.
Preparations vere made and the reactor vas manually scrammed by
placing the Mode Switch in "Shutdown" at 1819.
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On November 4, the Nuclear Regulatory Commission (NRC) issued a
Confirmatory Action Letter (CAL) detailing various actions to take
in preparation for an NRC Augmented Inspection Team (AIT). The team
arrived onsite November 4.

Troubleshooting Activities

Prior to performing any vork in the field, a troubleshooting plan
vas vritten, Based on the symptoms shown on October 29 and

November 3, {* vas felt that the component with the highest
probability of causing the slow closures vas the ASCO model number
NP-8323A205 dual solenoid found on each MSIV air actuator. The
troubleshooting plan vas set up tc determine what the root cause vas
and vhether any secondary problems had an impact.

On November 5 "As Found" conditionc vere documented vherein a more
detailed troubleshooting plan vas developed to establish the root
cause of the MSIV failures and corrective actions necessary to
restore the valves to operable condition. The revised plan vas
agreed to by the NRC AIT. On November 5 through November 8 various
troubleshooting activities vere carried out.

(1) Tests conducted on the 1B21-F022D, F028D and FO28B solenoids
included the folloving:

a. Solenoid voltages and solenoid air exhaust port samples
vere taken as the valves vere cycled and all results vere
satisfactory. Next, the field viring and air lines vere
disconnected from the air actuator or air pack. All
connect.ons and pipe openings vere inspected. The air
pack vas (hen removed from the valve actuator and taken to
the 14C hotshop for disassembly. The 1B21-FO22D single
(slov close) solenoid vas inspected and no problems vere
found. Any discrepancy no matter hov small vas documented
for further evaluation. Vhenever possible, pictures vere

taken of wvhat vas found.
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Results:

a. All dual solenoids disassembled had impact marks on the
star shaped disk subassonily and a dé;ﬁ depression
(dimple) on the disc holder seal (EPDM), with the
solenoids of the B21-FO28D valve indicating the most
degradation (see Appendix A).

b.  Many of the EPDM Body Assembly O-Rings wvere hard,
flattened, and adhering to metal valve body surfaces.

¢, In the 1B21-FO28D valve rust vas found inside the solenoid
housing cover and the B solenoid coil vas badly corrcded.
(This vas incorrectly identified as 1B21-F022D in our
letter PY-CEI/OIE-0288 L dated November 13, 1987),

In addition to the component disassembly, other analyses vere
performed to determine vhat contribution, if any, instrument
air quality may have had in the failure of the MSIV valves.
Instrument air dev point temperature vas measured in the supply
to both the inboard and outboard MSIV's. Air supply particle
size distribution vas measured. Various unknovn substances
observed in or collected from internal component surfaces vere
analyzed using infrared spectroscopy to determine the origin of
the material. Grab samples of the air supply vere analyzed by
gas chromatography for hydrocarbon content, and quantification

of organic contaminants, if present in significant quantities.
The measured dev point temperatures vere well belov the maximum
-40°F allovable. 1Initially a particle counter vas used to

measure air particle size distribution. Due to a recent change
in vendor calibration standards, the maximum range of

10
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quantification vas greater than 15 microns. Testing did
indicate a small number of particles in the greater than

15 micron range. In an effort to quantify those particles, an
alternate sampling method using filter paper vas attempted.
Samples «ere taken and particle sizes measured using a
microscope. This did indicate a fev particles ii the greater
than 40 micron range, but this sampling method is susceptible
to contamination from the sampling environment vhich may have
been the reason for ‘he greater than 40 micron particles
measured. Analyses of the substances collected during
disassembly identified the presence of thread sealant ard
silicone lubricant, both of vhich are normally used during
assembly of solenoid valves and air lines. Air supply grabd
samples revealed no detectable condensable hydrocarbons greater
than 0.1 PPM.

Based on the information and analysis conducted it appears that
the EPDM material used in various parts of the solenoid vas
interfering vith solenoid valve movement. Thus, the decision
vas made to remove the dual solenoids on all 8 MSIVs, and
replace/refurbish as necessary.

Root Cause of Failures

The cause of the MSIV delayeu closures has been isolated to a
failure of the ASCO Jual selenoid valves. ‘This failure is
attributed to EPDM elastomer degradation due to elevated
temperatures in the vicinity of the air packs resulting fiom steam
leaks. This condition ccused tho disc holder assembly to
intermittently vedge in place and the solenoid valve to stick in the
normally energized position. The observed hardened dimples on Lhe
disc holder assembly and core assembly hardened elastomer seals is
consistent vith high temperature conditions. Other evidence of
localized steam effects include degradation of the solenoid valve
O-rings and observed rust/moisture contamination of the 1B21-FO28D
solenoid.
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Localized high temperature conditions existed during the plant cycle

due to steam leakage as evidenced by elevated area temperature
indications. Steam leakage is known to have occurred in MSIV
1B21-FU22B packing and the MSIV leakage control system isolation
valves. This leakage vas in the direct vicinity of those MSIV's
vhich exhibited slov closure. team is suspected of leaking in the
direct location of the subject MSIV air packs based upon the

degradation of the EPDN.

Correctiy

the findings and conclusions identified subsequent to
and N -(."'?\p: 3 wvents, the f"l]nulnlf evaluatiane and

have been or vill be completed:

losure) solenoids, the total iB21-F028D air

solenoid unit, has beer replaced and a

installed on the 1B21-F022D valve.

FO22A dual solenoid valve wvas replaced
at the termination. No other dual

ificant degradation ot required

the remaining MSIV dual solenoids vere

ure) test solenoid wvas

ce the vhole air pack waz replaced.
B21-FO28B single solenoid valve vas
\
}

~ v Davand - *
i vastu wvil Liic

other replacements vere necessary.
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(3) An evaluation has been performed of other ASCO solenoid valves

(4)

required for Class 1E harsh environment applications in the
plant, including those vhich may have been subject to the steam
leak environment which affected the MSIV solenoids. The reviewv
identified two normally deenergized solenoids vhich vere
sulject to the same conditions as the MSIV solenoids. Since
the solenoids are normally deenergized no further action vas
considered necessary because in this state, the suspected
failure modes vere not expected to occur.

The tvo solenoids vere 1B21-F0451 (solenoid for valve
1B21-F0069) and 1M14-FO063A (solenoid for valve 1M14-FO060A) .
A vork history reviev of all other applications has shown no
solenoid failures, indicating the ASCO solenoid degradation
anpears to be limited to the MSIV solenoid valves. Further
revievs are described in Item 11 belov.

The 1M14-FO060A valve is a normally closed valve and has no
safety function tn mitigate an accident. It is associated vith
a dryvell purge system damper that is closed curing nermal
operation viith a vater seal in place for shielding purposes.
This valve vas satisfactorily cycled during the recent
shutdown. The 1B21-F0069 valve is a one inch "before" seat
drain valve that is closed at greater than 50X main steam flow
(at vhich time the solenoid ié deenergized). The valve vas
subsequently cycled on November 7, 1987 with no deficiencies
identified. In addition, this valve vas satisfactorily cycled
again during the November 13 plant startup.

An evaluation has been performed of other equipment in the
vicinity of the 1B21-F022D, 1B21-FO28D, and 1B21-P0O28R valves,
to assess any impact that the steam leaks may have had on these
components. This evaluation revealed that there vere six valve
operators in the steam tunnel and two in the dryvell *hat vere
in close proximity to the known steam leaks. These actuators
vere inspected and no steam/heat degradation vas observed
13
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Viring, terminal blocks, torque switches, limit svitches,
splices, gaskets, and limit svitch gear box lubricants vere
inspected by a team that included EQ personnel. There vas no
evidence of a thermal degradation from a steam environment that
vould affect valve operability. It should be noted that the
Limitorque actuators do not contain EPDM material. In
addition, a further reviev for qualified life adjustment has
been completed (described in Item (11) belov). There is no
concern of Limitorque motor operators qualified life in the

dryvell or steam tunnel areas.

Folloving the November 13 startup, temperatures in the vicinity
of the MSIVs vere initially monitored using permanently
installed plant instrumentation. Monitoring vas later
accomplished using additional temporary ine’rumentation. The
historical readings of the existing permanent steam tunnel and
dryvell temperature elements in the vicinity of the MSIVs vere

revieved, and a baseline was determined for each element.

Until the temporary temperature monitoring baseline values vere
determined, the existing permanent temperature 2lements vere
used. It was determined that a 10X rise above these baseline
values may be indicative of a localized steam leak and wvould
require investigation. This value was conservatively selected
since it is approximately one half of the temperature rise
expected for the Technical Specification trip value for leak
detection. It wvas sufficiently conservative for the inierim
period until the MSIV area and surface temporary temperature
element readings vere fully baselined. This temperature rise
vould have indicated the steam leaks vhich impacted the inboard
MSTV (24 degrees F differential temperature). A Jover
threshold temperature rise could have resulted in unnecessary
ac.ions or reduction in pover operation due to minor

temperature fluctuations.

14
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A procedure vas established specifying necessary actions to be
taken upon exceeding the interim temperature values. The
interim temperature threshnlds vere established and based on
area temperature plus a 10X rise or a selected 225 degrees I
for the temporary temperature elements in the area surrounding
the MSIVs in the steam tunnel and dryvell. The NRC Senior
Resident Inspector will be notified if any of the following
corrective actions are to be taken:

0 Reduce pover, as necessary, to perform a visual inspection
to determine the equipment affected.

o Immediately repair the leakage or shield the adjacent
Class 1E components to limit the impact until a repair is
possible.

o Note components being affected and assess the thermal
impact (EQ). Evaluate and determine the necessary time
frame for taking additional action, such as in:reasing

surveillance frequency or changing replacement interval.

0 At least 1 temporary temperature element in the area of
each MSIV will be maintained in service in Operating
Conditions 1, 2 and 3. If all temporary temperature
elements fail fcv a specific MSIV, the adjacent
temperature elements vill be utilized in an interim period
not to exceed 7 days. In the interim a correlation will
be established between the adjacent temperature elements
and the specific MSIV wvithout individual monitoring.
After 7 days, reactor pover will be reduced in order to
repair/replace the failed element within 24 hours or the
plant vill be placed in Hot Shutdown within 12 hours and
Cold Shutdown vithin the folloving 24 hours.

15
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o If the local temperature monitoring in the area of an MSIV
exceeds 284 degrees F, the affected MSIV will be declared
inoperable in accordance vith Technical Specification
3.6.4.a or cycled daily consistent with the EQ test
parameters. This remains in effect until the additional

environmental testing is conpleteh (see Appendix B).

The temporary steam tunnel and dryvell temperature monitoring
equipment vas installed at preselected locations in the MSIV
area. In the steam tunnel, this included placement on the dual
and the single solenoid bodies, and in the vicinity of the
MSIVs to monitor ambient air temperatures. The dryvell
temperature elements vere located on the dual solenoid bodies,
along wvith ambient air monitoring.

The temporary temperature elements installed in the drywell and
steam tunnel were monitored during full pover operation until
baseline temperatures vere established (see Appendix E). The
procedure outlined in Item (5) was then revised to monitor the
temporary tempzrature elements in lieu of the permanent
elements. A temperature rise of 10% above the baseline vas
determined and included in the procedure. The actions to be
t.ken upon exceeding this temperature limit vere the same as

outlined in Trem (5).

The temporary temperature monitoring program will continue
until the final analysis results of the environmental testing
(see Appendix B) are fully evaluated. At this time, possible
design improvements vill be evaluated and a determination will
be made un future actions, including replacement frequencies or
correlation to permanent area temperature elements. The NRC
vill be notified prior to removal of the temporary temperature

elements.

16
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(7) A test has been performed vhich shovs that air does not flow

(8)

betwveen the instrument air compressor reduction gear vents and
th> air compressor intake. Consequently, it was determined
that there vas no need for any equipment modification.

To further substantiate th. high temperature root cause,
laboratory analyses vill be performed to confirm the failure
mechanism of the EPDM degradation. A reviev of industry
experiences and discussions vith various industry sources will
continue to be conducted in order to input into our analysis
plan. The preliminary analysis plan, vhich included these
industry contacts, is completed, vith a summary provided in
Appendix B.

Ve have completed an initial evaluation of industry experience.
The initial industry reviev did not change our preliminary
conclusion that the root cause of the problem vas primarily
localized elevated temperatures near the ASCO solenoid valves.
The visual inspection of the EPDM did not exhibit the normal
signs of hydrocarbon degradation (stickiness, sponginess, or
svelling), hovever, ve have not eliminated the potential of
hydrocarbons having a deleterious effert. Ve plan to use data
obtained from other plant experiences as described in IEN

86-57, along with our own analysis, to confirm the root cause.

Our preliminary schedule is to have initial infrared analysis
for hydrocarbon degradation by the end of January 1988 with the
remaining results and analyses by end of the first
quarter 1988. Any further analyses required will be determined
at that time. Ve plan to use a local research laboratory, as
our primary analyses contractor. Resulte will he provided to
the NRC. With respect to environmental testing, a test plan
has been provided to the NRC (CEI/OIE-0292 L, dated
November 23, 1987). Interim test results vill be provided to
the NRC as they become available during the 92 day test
duration.

17
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Folloving completion of the analysis program, possible design
improvements vill be evaluated and a determination will be made

on future actions, including réplacement frequencies.

Presently, in order to minimize the .otential for introducing
hydrocarbons to the air system, a preventive maintenance
requirement has been established for periodic replacement of
the instrument air system prefilters. The maintenan-e
frequency is consistent with replacement of the instrument air
system after filters. Additionally, a generic precaution will
be added to all wvork orders requiring piping/tubing systems to
be opened regarding the use of thread sealants and lubricants.
If the outcome of the chemical analyses indicates the presence
of hydrocarbons, ve vill immediately implement an appropriate
hydrocarbon sample and analysis program for the instrument air
system. This will include weekly sampling of the supply lines
to the MSIV’s at the containment penetration connection as well
as other main J-headers throughout the air supply system. The
Senior NRC Resident Inspector will be notified upon

implementation of this action.

Dev point and particulate sampling of the instrument air system
vill continue in accordance with the existing plant
administralive procedure. Any unacceptable results will be
evaluated and system blowdowns vill be conducted until

satisfactory results are obtained.

Until the first refueling outage, the fast closure dual
solenoids will be checked for proper operation during the
monthly slowv closure check. The existing monthly surveillance
instructions vere revised to reflect the folloving test
procedure. The test will be performed by fully closing each
MSIV individually utilizing the test solenoid, folloved by
placing the control svitch to the "close" position.

18
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Performance of this test vill verify the proper operation of
the dual soleroid, since the MSIV wvill remain closed only if
the dual solenoid deenergizes and properly repositions. If any
MSIV should reopen during the test, indicating failure of a
dual solenoid, the associated MSIV will be declared inoperable
and the plant vill be placed in Hot Shutdown within 12 hours
and Cold Shutdown vithin the folloving 24 hours. The NRC vill
be notified upon discovery ¢f such a failure.

Also during this time frame (until the first refueling outage)
the MSIVs will be cycled individually on a quarterly basis
regardless of plant operating conditions, and the fast closure
time verified. If a failure is detected during this quarterly
test due to a temperature related problem with a dual solenoid,
or associated air pack components, the plant will be shutdown
and the NRC vill be notified as describei above. The monthly
slov closure test described above will not be performed during

those months wvhen the quarterly fast closure test is performed.

Prior to exceeding a six month period an inspection will be
performed during an outage of opportunity, on the dual solenoid
experiencing the highest temperature profile. This inspection
will visually verify no degradation of the solenoid valve
internals. If acceleraled heat degradation is observed, a

complete investigation will be initiated and the NRC notified.

A reviev has been completed of all known steam leaks in the
plant vhich could have affected Class 1E equipment. For all of
the potentially affected equipment identified, there is no
configuration vhere elastomer compression set or degradation
could result in the equipment not being able to perform its
intended function. These components wvere also evaluated to
determine if there has been any affect on their long term
qualified life based on the environment under vhich they vere
subjected. The results of this evaluation are documented in
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our letter PY-CEI/OIE-0294 L dated November 30, 1987. An
additional reviev will be conducted for potentially high
temperature area environments for all Class 1E solenoids and
related equipment vith EPDM subcomponents where elastomer
compression set or degradation could result in equipment not
being able to perform its intended function. This reviev vill
be completed by the end of the first quarter 1988.

Safety Evaluation/Significance

The safety significance of the event has been divided into twvo
parts; the immediate safety significance of having one or more MSIVs
vith isolation times outside their Technical Specification Limit,
and the effect on accident analysis of having one Main Steam Line

isolate at a time greater than five and one-half seconds.

(1) Immediate Safety Significance

On October 29, 1987 Main Steam Isolation Valve (MSIV)
1B21-F022D exceeded it’'s allowvable stroke time during
performance of a startup test and vas declared inoperable at
1900. Technical Specification 3.6.4 Action (a) then became
applicable. This required the plant to make the valve operable
vithin four (¢) hours or isolale the penetration. At 2103 and
2106, 1B21-F022D was cycled and stroked closed within the

5 second isolation time required by Technical Specification
3.6.4. The D Main Steam line wvas isolated at approximately
2240 as required by the Technical Specification.

Subsequent to the 1B21-F022D valve testing, all MSIVs vere
cycled in order to verify adequate stroke times. At 2144, the
1B21-FO0"8D failed it’s stroke time test and wvas considered
inoperable. At this point, Technical Specifications required
the plant to be shutdown within 12 hours. (One other MSIV,
1B21-F028B, also failed it's first stroke time test at 2216).
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By 2310, all MSIVs that failed their initial stroke times had
successfully completed subsequent tests and the results
evaluated. The valves vere considered Operable. The bases for
this decision vas that the cause of the slov closures vas
attributed to be a one time deposit of debris in the respective
solenoids causing a delay in their response. Once the valves
vere cycled and the stroke times passed, the debris vas assumed
to have been exhausted. This conclusion vas believed to be

¢ nsistent with knovn industry problems regarding air systems
and MSIV solenoid valves. In addition, a full MSIV closure
test vas to be performed in less than one veek. These factors
vere considered heavily in the final decision. No further
actions per Technical Specifications vere required. None of
the Technical Specification Limiting Conditions for Operation
(LCO) were violated.

On November 3, 1987 another series of stroke timing tests vere
‘performed on the MSIVs. At 1157, the 1B21-F022D failed it’'s
stroke time and was declared inoperable. At 1208 the
1B21-F028D failed to close. Both valves were subsequently
recycled satisfactorily within minutes of their first tests.
However, because the valves again failed to properly actuate on
the first attempt, the bases for an isolated failure was no
longer considered valid. The plant commenced a shutdown at
1330 and the D and B lines were isolated by 1354. The plant
vas shutdown vithin the 12 hours required by Technical
Specification 3.6.4 Action (a).

Since no LCO was violated during either event, the plant
remained vithin the constraints of the analytical bases
contained in the operating license. Consequently, the

incidents resulted in no immediate safety significance.
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(2) Effects on Accident Analysis

It vas determined that two accident scenarios and three
transients described in the FSAR took credit for closure of the
MSIVs. The events vere as follovs:

a. Steamline break outside containment

b. Inside containment breaks which reach RPV Level 1
¢. Pressure regulator failure transient

d. Loss of condenser vacuum transient

e. Loss of AC pover transient

If Regulatory Guide 1.3 assumptions vere used a delay or
failure to isolate one steamline substantially effects the
radiological evaluation of the DBA recirculation line break
inside containment since it requires the assumption that 100X
of all activity in the core is released. This activity would
then be available for transport outside the contain<ent until
all steamlines are isolated. Hovever, the Perry FSAR

Chapter 15 analysis concluded that for the original accident
scenarios (a and b), no fuel failure vould occur. Using this
premise, FSAR Table 15.6-17 values were used for isotopic

content of the reactor coolant when performing the evaluations.

The bounding event of those described above wvas determined to
be the steamline break outside co..tainment since this event
vould permit the largest amount of activity to reach the site
boundary. An analysis vas performed to determine wvhat the mass
flov would be for a main steam line break outside containment
given the as found conditions that existed on November 3, 1987
(i.e. three main steam lines isolate vith proper times, and the
remaining main steam line isolates in 18 seconds). The
analysis vas done using the GE's SAFE 06 Code, a NRC approved
code vhich has been previously used by Perry in the ECCS
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performance analyses (FSAR Chapter 6). The mass release
determined by this code was much less than the mass release
discussed in FSAR 15.6.4.4 for -the main steam line break
outside containment. This wvas due to the conservative
assumptions used in the FSAR analysis, such as assuming that
level rise time is 1.0 seconds, that mixture quality is a
constant 7.0%, and that the system pressure remains constant at
1060 psig throughout MSIV closure.

Hovever, it vas decided that two calculations would be done.
The first vould use the mass release given in the FSAR (FSAR
page 15.6-10) for the first 5.5 seconds and then use the GE
supplied flow data after 5.5 seconds vhen only one main
steamline is open. The second calculation used the GE supplied
data throughout the event. For each calculation tvo results
vere determined. First the postulated amount of radiation
vhich would be released in the 18 seconds it took for the D
line to isolate on November 3, and secondly the total time it
vould take vith one main steam line unisolated before 10CFR
Part 100 limits vere exceeded. For these calculations it vas
conservatively assumed that there vould be no plateout or hold

up time for the release.

For the calculation using the FSAR mass release the folloving
conclusions vere drawn:
Exclusive Boundary Area lodine dose vith 18 second single
MSIV closure - 192 Rem

Exclusive Boundary Area lodine dose with 79 second single
MSIV closure - 300 Rem
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For the calculation using the GE data the folloving conclusions
vere drawn:

Exclusive Boundary Area lodine dose vith 18 second single
MSIV closure - 82 Rem

Bxclusive Boundary Area lodine dose with 120 second single
MSIV closure - 300 Rem

As shown above for either calculation the slov closure

(18 second) of the D MSIV line on November 3 would not have
resulted in a release exceeding 10CFR100 guidelines. Also,
depending on vhich calculation vas used, it vas determined that
the plant would have had betveen 79 and 120 seconds to isolate
that line under accident conditions prior to exceeding 10CFR100
guidelines. Therefore, the 18 second slov closure of the D
main steam line penetration has been showvn to be within the
bounds of accident guidelines. In conclusion, the Technical
Specifications vere folloved negating any immediate safety
significance, and analyses using appropriate assumptions shoved
that had an accident occurred on November 3, 1987, the plant
vould have responded in a manner wvhich would have met NRC
guidelines.

F. Conclusion

In summary, the MSIV slov closure problem was thoroughly evaluated
and diagnosed. The actions taken by the operations staff during the
initiating events vere evaluated as proper and in accordance wvith
plant procedures and regulatory requirements. The root cause vas
determined to be a failure of the respective MSIV 3-vay dual
solenoid valves. This failure resulted from a hardening and

dimpling of the EPDM rubber disc seat material and other EPDM seals,

& ' the disc holder assembly to vedge in place vhen the solenoid
_aergized.
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Folloving troubleshooting, extensive short and long term evaluations
and corrective actions vere initiated. These included solenoid
valve replacement, wvork history revievs, environmental evaluations,
installation of additional temperature monitoring, instrument air
laboratory analysis, and a followup laboratory analysis of the
solenoid valves to confirm the failure mechanism.

An evaluation of this event vas performed and concluded that since
the plant remained vithin the constraints of the analytical bases
contained in the operating license the incidents resulted in no
immediate safety significance. In addition, the effects on the
design bases accident analysis were revieved and also determined to
not be significant. The repairs to the MSIV solenoids have been

completed and the plant successfully restarted.



November 29 Event Description
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November 29 Event Description

A.

Chronology of Events

On November 29, 1987 .. 240, modified Surveillance Inst uction,
SVI-C71-T0039 "Main Steam Line Isolation Valve (MSIV) Ciosure
Channel Functional" wvas being performed on 1B21-F022B, Main Steam
Line (MSL) B inboard MSIV. The test is performed by fully closing
each MSIV individually, utilizing ‘he test solenoid, folloved by
taking the control svitch to close. Performance of the test in this
manner verifies proper operation of the MSIV dual solenoid, since
the MSIV will remain closed only if the dual solenoid de-energizes
and properly repositions (see Diagrams 1 and 2). Vhen the
1B21-F022B control svitch was taken to the closed position
(folloving slov closure), the valve stroked open, indicating a
failure of the dual solenvid. Approximately three minutes later,
the test wvas repeated vith the same result. Two more attempts vere
made htilizing only the control switch. The valve failed to close

during both attemnts and wvas subsequently declared inoperable.

At 0410, a reactor shutdown wvas commenced in accordance wvith
commitments documented in our letter PY-CEI/OIE-0289 L dated
November 13, 1987. 1In addition, at 0509, MSL B was isolated in
accordance vith Technical Specification Action requirement 3.6.4.a.
After reducing reactor pover, a manual scram vas initiated at 1114.
Operators commenced a plant cooldown in preparation for entering
Operational Condition 4, Cold Shutdown.

During the plant cooldown, personnel entered the Drywell to visually
inspect the 1B21-FO22B valve vhile operators again attempted to
stroke the valve using the control svitch. At 1303, vith assistance
from dryvell personnel (providing a slight tap on the solenoid
body), the valve wvas successfully stroked closed. The valve vas
then reopened and at 1306, again stroked satisfactorily from the
control switch. By 1720, the plant was in cold shutdowvn.
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On November 30, the Nuclear Regulatory Commission (NRC) issued a
Confirmatory Action Letter (CAL) detailing various actions to take
in preparation for an NRC Augmented Inspection Team (AIT). The team
arrived on site November 29 and 30.

Troubleshooting Activities

On November 30, the 1B21-F022B dual solenoid valve (ASCO Model
Number NP-8323A20E) vas removed from the field, disassembled and
visually inspected. WVhile the visual inspections vere undervay, a
troubleshooting plan vas developed. The plan’s purpose vas to
conduct a thorough, timely and systematic investigation of the
circumstances surrounding the MSIV failure. The plan vas comprised
of three major segments; (1) collection and documentation of
pertinent information (2) analysis of that data for root cause
determination and (3) implementation of corrective action necessary
to prevent recurrence. The troubleshooting plan and associated work
orders vere presented to and approved by the NRC AIT. The details
of the plan are discussed below.

The information collection and documentation of resvlts included
visual and microscopic examinations of various valve parts and
foreign materials. In addition, chemical analysis vas performed on
these samples vhich included destructive and consumptive tests.
Specifically:

(1) Tests conducted on the 1B21-F022B solenoid included the
folloving:

a. Tne solenoid vas disassembled and visual inspections
performed. The visual inepections vere intended to
identify surface defects, impurities or the presence of
foreign material.
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A sliver and two other small seglenté‘of foreign material

vere discovered in the B solenoid valve body area (see

Diagram ! and Appendix A). The seating surface was also

inspected and no evidence found of hardening of the discs

or O-rings. The discs and O-rings remained flexible and

non-rigid.

There vas only slight dimpling of the exhaust

port disc and a minor depression on the inlet port disc.

There vas no resemblance to the extruded hardened dimples

observed on the seats identified during the

November 3, 1987 event,

Chemical analysis vas performed of the foreign material

identified above (see Appendix C). The chemical analysis

included infrared analysis to determine material

composition, and microscopy, intended to enhance the

ability to conduct visual inspections.

Results:
(i)

(i1)

The infrared analysis indicated the presence

of EPDM and small amounts of silicone on the
sliver and on the only other particle found
capable of analvsis. Both materials are part of
the solenoid valve assembly. This analysis also
concluded that there vas no evidence of
oxidation. Oxidation if present, would be
indicative of the prasence of hydrocarbons.

The microscopy indicated that the material vas
black in coler, spongy in construction and
exhibited a compression set similar to EPDM
material. This supports the conclusion that the
material was EPDM.
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(1i1) Microscopy Dimensional Analysis of the foreign
material ard that of the pre-rebuild O-ring from
the 1B21-F022B solenoid valve wvere compared.

The results indicated that the foreign material
vas similar to a gouge identified in one of the
pre-rebuild O-rings in it’s shape and overall
dimension (0.8 mm X 4.2 am X 0.3 mm).

(iv) An infrared analysis vas performed on the
pre-rebuild O-ring and confirmed that the
foreign material organic chemical composition
matched that of the O-ring (EPDM).

(v) Further chemical composition analysis for
metallics vas performed by Scanning Electron
Micrograph (SEM) on all particles (e.g. foreign
material) and the pre-rebuild O-ring. This
analysis provided further confirmation of
material source by comparing trace metal
catalysts and cross linking agents present in
the samples. The results of this analysis
document that the microstructure of the O-ring

and sliver are the same.

(vi) Microscopy evaluation of both the pre-rebuild
and existing O-rings vas performed and verified
no other potential sources of the foreign

material.

(2) The 1B21-F022C and F022D £SCO solenoid valves vere disassembled
and visual inspections performed. (The F022C eolenoid valve
vas previously rebuilt vhile the F022D solenoid valve vas
renlaced vith a nev valve as a result of the November 3, 1987
event).

Results:
No foreign materials vere identified. Only minor seat
impressions vere visible on the disk (similar to 1B21-F022B
disk).
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(3) Evaluations conducted on the pre-replacement 1B21-F022A

(4)

(3)

solenoid valve included seat leakage tests folloved by

dicassembly and visual inspection.

Results:
No seat leakage vas observed. No significant foreign materials

(other than small particulate) or other discrepancies vere
identified.

Air blovs vere performed on the Instrument Air System followved
by dev point and particle count analysis.

Results:

a. The air blow vas conducted using a pillowvcase as the
filter medium. Although slight discoloration was noted,
no visible particulate was identified. Additional
particulate count analysis demonstrated that Instrument
Air quality was vithin design requirements. The largest

particle measured vas in the less than 20 micron range.

b. A dev point check vas performed at the air supply line to
the FO22B solenoid. The results (-42 degrees F) were
satisfactory.

Cs Samples vere collected and results concluded that no
hydrocarbons vere present within the Instrument Air
System.

A reviev vas performed on solenoid valve construction,
allovable tolerances and dimensional analysis for thermal
affects wvhich may have contributed to the solenoid valve
failure. The solenoid valve spring constants including any
resulting heat effects on these values vere also evaluated to

determine if they had contributed to the solenoid valve
failure.
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Results:

The vendor has provided written certification documenting that
spring characteristics and valve dimensions- are vithin design
tolerances and are bounded by the results of the Environmental
Qualification Tests. Ir addition, it wvas determined that the
particles found vere of sufficient size to become lodged
betveen sliding surfaces around the solenoid core thus
inhibiting movement and causing the valve to malfunction.

A reviev of the Air Quality Standard for the Instrument Air
System wvas performed. Included in this reviev vas a
justification of previous data collected on Novemb~r 7, 1987
vhich documents greaver than 40 micron size particles.

Results:

Because of the probability of some contamination occurring due
to the large amount uf exposed sample handling involved with
the filter paper collection method, it is not easily
ascertained vhat percentage of these results vere due to
contamination. It is suspected that the majority of fibers
found are dust particles from room air. As a more accurate
method, the particle counter instrument vas recalibrated to
detect and quantify particles in the 40-50 micron and

>50 micron range and vas vsed to test the validity of the
filter paper collection results. The results of this analysis
concluded that Instrument Air quality wvas within design
requirements for particulate (see Appendix D).

Analysis and Root Cause Determination

(1)

Sunnarz

A detailed root cause analysis vas performed vith a draft
report provided to the NRC AIT. It concluded that the root
cause of the MSIV failure was binding of the "B" solenoid

(cefer to Diagram 1) due to the presence of foreign material,
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During visual examination, a sliver of foreign material (EPDM)
vas discovered in the 1B21-F022B solenoid valve body core
cavity. The material vas demonstrated to have originated from
rebuild activities conducted during the previous MSIV outage
(early November 1987). This sliver vas inadvertently dropped
into the core area of the "B" sclenoid and since that portion
of the solenoid vas not disassembled, it vas not detected until
the current investigation. Inspection of the "B" solenoid core
area required removing the "B" coil. Howvever, the leads for
the "B" coil would have required cutting to remove the coil.

By the time this solenoid valve wvas being rebuilt, the root
cause had already been determined to be heating of EPDM
material. Consequently it wvas decided that the "B" solenoid
core area vould not require inspection.

The sliver of foreign material caused mechanical binding of the
solenoid valve. This binding caused the solenoid to remain in
the normally energized position vhich prevented the air bleed
off from the MSIV actuator and thus valve (MSIV) closure.

Supporting Analysis

Microscopic and infrared analysis performed on this foreign
material and on the pre-rebuild O-ring from the 1B21-FO22B
valve support this root cause determination. A summary of
other analysis demonstrates no other reasonable cause or
contributing factor. Specifically;

a. Visual inspections of other solenoid valves and azssociated
parts revealed no other discrepancies wvhich could have
contributed to the valve failure.

b. Instrument air samples and analysis identified no problems
vhich could have contributed to the solenoid failure.
Although earlier filter collection samples identified some

amount of particles in excess of the 40 micron limit,
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subsequent samples using a particulate counter found the
air quality vithin design requirements. Consequently,
particulate in the Instrument Air System are not believed
to be a contributing factor to the solenoid valve failure.

The system is designed to meet the guidelines of ANSI
Standard MC-11-1 (ISA-S7.3) wvith the exception that the
maximum allovable particulate size for air to safety
related equipment is 40 microns. Recent instrument air
analysis has confirmed the dewv point, hydrocarbon levels
and particulate to be vithin required limits.

G A variety of destructive and chemical tests vere performed
on many pre-rebuild and nev solenoid valve parts. The
results of these tests identified no discrepancies vhich
could have contributed to the solenoid valve failure.

(3) Relationship of November 29, 1987 Event to Previous Events

As discussed in Section 3 of this report, MSIV solenoid valves
experienced failures to shift in the past (also refer to our
letter PY-CEI/OIE-0288 L dated November 9, 1987 and 0289 L
dated November 13, 1987). During the October 29 and November 3
events, the root cause vas determined to be failure of the
solenoid valves due to EPDM elastomer degradation of the
seating surface. This degradation vas caused by elevated
temperatures resulting from steam leaks in the vicinity of the
MSIV air packs.

The root cause of these previous events is unchanged by any of

the post November 29 event investigations completed to date.
This conclusion is based on the folloving:
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a. Temporary instrumentation mounted on the ASCO valve and
contact readings taken during the November 29 dryvell
entry indicated temperatures belov the maximum allowvable
values documented in the existing Environmental
Qualification Report.

b.  Subsequent disassembly (post November 29 event) of the
1B21-F022B ASCO solenoid valve and examination of
elastomers indicted no evidence of hardening of the discs
or O-rings. The discs and O-rings remained flexible and
non-rigid. There wes o ‘v slight dimpling of the exhaust
port disc and . ninor 2cression on inlet port disc.
These indicaticn: 're epected due to the operational
design of the so':noid valve. In addition, O-rings
installed durin, the rebuild vere removed freely.

Corrective Actions

To prevent recurrence, all MSIV dual solenoid valves have been
replaced vith nev valves and vere cycled 10 times as part of the
retest activity prior to the December 9 reactor startup. In
addition, administrative controls will be instituted on future
Class 1E ASCO solenoid valve vork to require the use of nev valvee
or complete disassembly and cleanout to ensure no particles are

introduced during the rebuild process.

Previous corrective actions discussed in Section 3.D of this report
and documerted in our earlier letter, PY-CEI/OIE-0289 L dated
November 13, 1987, vill be completed as planned with the folloving
ciarifications:
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(1) The dual solenoid valve inspection discussed in Section 3.D.
(10) and on page 5 of the enclosure to our previous letter will
be performed during an outage of opportunity prior to the end
of October 1988. This is based on the complete replacement of
all MSIV solenoid valves discussed above.

(2) The modified monthly slov closure surveillance test discussed
in Section 3.D. (10) and on page 5 of the asure to our
previous letter will be performed on a staggeced basis as
follows:

a. Until the January 4, 1988 outage, the test will be
performed veekly, staggered between the inboard and
outboard MSIV's.

b. For a one month period folloving the January outage this
test vill be performed once every twvo wveeks, again
staggered betveen the inboard and outboacd MSIV's.

¢. A revision to the baseline temperatures for a fev selected
points ''as necessary folloving removal and reattachment of

the “~mporary temperature monitoring elements required for
the solenoid replacement diccussed above.

Safety Evaluation/Significance

Throughout the November 29 event, the outboard B MSL isolation valve
remained operable ar4 capable of performing its intended safety
function. There vas no loss of safety system function.

In addition, operator actions vere in accordance with Technical
Specification requirements and previous commitments. Vithin three
hours folloving the discovery of the failure, the affected Main
Steam Line vas isolated and a reactor shutdown commenced.
Consequently, the event vas not safety significant.
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Conclusiors

This <ection describes the event onology, troubleshooting efforts
and evaluations performed to determine the cause of events on
November 29, 1987 when one Perry Unit 1 Main Steam Isolation Valve
(MSIV), 1B21-F022B, failed to remain closed during performance of a
modified surveillance test to verify the MSIVs would fast close on
command. The cause vas attributed to the failure of an Automatic
Switch Company (ASCO) Model NP8323A20E 3-way dual solenoid valve.

The root cause vas binding of the "B" solenoid due to the presence
of foreign material in the solenoid core area. The source of
foreign material has been identified by visual examination and
laboratory testing as a sliver of EPDM material vhich separated from
an O-ring. This occurred during the solenoid rebuild process
conducted subsequent to the events of November 3, 1987. This sliver
vas inadvertently dropped into the core area of the "B" solenoid
and, since that portion of the solenoid vas not disassembled, it was

not detected until the current investigation.
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Overall Conclusion

This report summarizes the findings and conclusions reached during
investigations following the MSIV solenoid valve failures of October
29, November 3 and November 29. The first event (October 13 and
November 3) identitied the cause of failure to be EPDM elastomer
degradation due to elevated temperatures in the vicinity of the air
packs resulting from steam leaks. The second event (November 29)
vas discovered during special testing initiated as a result of the
first event. The cause of this event vas determined to be binding
of the MSIV ASCO solenoid valve due to the presence of _oreign
material. The material vas demonstrated to have originated from
rebuild activities vhich occurred folloving the November 3 event.
No evidence vas discovered during the latest investigation vhich
changed the root cause determination of the previous event.

Evaluations for safety significance vere performed during the
invegtigation of both events. 1In neither case vere there any
significant safety hazards identified nor any risk to the health and
safety of the public.

Corrective actions vere initiated folloving both events. As a
result of the corrective actions generated from the November 29
event, it vas appropriate to modify several of those actions
initiated following the October 29/November 3 event.

In summary, each MSIV solenoid problem vas thoroughly evaluated and
diagnosed. A review of operator decision making during each event
identified no actions which vere contrary to existing commitments or
requirements. The final corrective actions initiated vill ensure
that (1) the probability of recurrence of either failure type is
minimal (2) that detection ot any such problem vill be rapid and (3)
upon detection of such a sroblem, administrative controls will
ensure that the plant is placed in a safe condition.
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ANALYSIS PLAN FOR EPDM SOLENOID COMPONENTS

1.  INTRODUCTION : ‘-

To determine the cause for failure of solenoid pilot valves which resulted
in the slow closing of MSIV'S, two approaches will be taken. Both
approaches involve analyses of the EPDM elastomer gasket material. The
physical properties of the elastomeric material which was in service will
be compared to new material to observe degradation, loss of material,
deformation, anomalies in surface characteristics, and reduced
performance. In addition, the gasket material will be subjected to
chemical analyses to discover changes from original material at the
molecular level. Data obtained from the analysis regimen along with data
from a similar failure experienced at Brunswick in 1985 will be used to
determine cause.

I11. PERSONNEL CONTACTED

Interviews with the Harris Research Personnel and NRR provided information
regarding analyses performed and resulting postulations. PNPP analyses
will include methods to confirm or deny these postulated failures. The
full Brunswick Failure Analysis Report has been sent and w.il be used as
guidance. A meeting with Ricerca, Inc. personnel regarding this failure
analysis program resulted in the following proposed course of testing.

I1I. ANALYSIS PROGRAM

A. Samples
1. Unused Elastomer Gasket material.
2, Used Elastomer from pilot solenoids which did not fail.
3. Used, degraded Elastomer Material from failed pilot solenoids.
4. Pilot Solenoid valve bodies with elastomer residue.

B. Physical Testing

l. Profilimetric analysis to compare indentations in EPDM discs
(sample nos. 3, and 2)
2. Optical Microscopy to determine the presence of foreign

material, or loss of material from surfaces.
3. Hardness testing to compare with original specif{ications.
4. Compression set to compare with unused materia)l and note
performance degradation.

C. Chemical Testing
l. Infrared survey to determine carbonile content. This will
provide information about mode of attack (organic acids from
the presence of hydrocarbons) and extent of oxidation.
2. Scanning Electron Microscopy/X-Ray dispersion Spectrometry to
confirm or negate copper-catalyzed accelerated oxidation.
(Which was a postulated Failure Mode at Brunswick)
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D. Environmental Testing

Six new dual coil solenoids will be sent to &« laboratory for
additional environmental testing. The solenoids will be placed in
three separate environmental chambers (two per.chamber) at various
elevated temperatures in an energized condition. The solenoids will
remain energized to demonstrate that they will perform their safety
function at a variety of elevated temperatures for a specific length

of time.

SUMMARY

The above analyses and their results will provide evidence of failure mode
and will describe any further confirming analyses which may be needed. In
additiou, recommendations will Le made in order to preclude recurreuce.
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Ricerca, Inc.

7528 Auburn Roac PO Box 1000
Paresviie Onio 44077

216 357-3300
TO: J. J. Grimm -~ CEI
FROM: K. A. Krutyholowa
DATE: Decerber 3, 1987
SUBJECT: FOREIGN MATERIAL FROM SOLENOID PLUNGER

AREA MICROSCOPIC EVALUATIONS

SAMPLE NO.

Three particles identified as MSIV 32 and o-ring MSIV 23
were to be compared.

HETHCDS

The particles and o-ring were examined under a Zeiss Universal
stereoc widefield optical microscope (SV-8) equipped with
indirect reflected light. All particle size measurements

were taken from the optical micrographs.

Scanning electron micrographs were taken on the JEOL 35

SEM, equipped with Tracor Northern Energy Dispersive X-ray
Spectroscopy (EDS) detector. Before examination, the o-ring
and particles were mounted on carbon stubs and carbon cocated.
Elements from Na (2=11) thru U (2=92) can be detected by

EDS.

Backscatter electron imaging (BEI) was used on both the
o-ring and particles. 1In this technique, the contrast is
dependent upon the average atomic number. The brighter
areas reflect the presence of relatively heavier elements.
For example, Pb will have a brighter image than Cu and 2Zn
which will have a brighter image than Si.

RESULIZ
OPTICAL MICROSCOPY (OM)

Particles MSIV 32

The particles are black and spongy in appearance. A few
fibers are attached to the particles (Figures 1, 2 & 3).
The approximate particle dimensions are listed in Table
I.



Page 2
J. J. Grimm
December 3, 1987

TABLE 1
Length Width Depth
Particle 1 4.2 mm 0.8 mm 0.3 mm
Particle 2 0.6 mm 0.4 mm 0.1 mm
Particle 3 0.9 mm 0.3 mm 0.3 mm

O-ring MSIV 23

The brittle side of o-ring MSIV 23 has a piece missing whose
length would be 4.2 mm. The indentation or gap is narrower
at the edges and bent in the middle (Figure 4). The size
and shape of this gap is similar to the largest particle
(Particle 1).

SEM/EDS OF O-RING MSIV 23 (FIGURES 5 & 6)

The edge of the o-ring has numerous areas where pieces of
material are missing. Examination of the o-ring by back-
scatter electron imaging (BEI) reveals numerous brighter
areas indicating the presence of heavier elements (Figure 5d).
The bright areas contain primarily Cu, 2n & Si. Spot mode
analysis of areas A, B, C &4 D in Figure 54 have corresponding
EDX spectra attachad. '

SEM/EDS OF PARTICLES MSIV 32 (FIGURES 7-10)

The particles contain many of the same elements present

in the o-ring. Copper, Zn and Si are present in both the
©o-ring and particles., Iron is present in both the o-ring
and the particles but the Fe counts are significantly higher
in the particles. Cr is present only in the particles and
not in the o-ring.

Note the morphology at higher magnification of the particles
(Figures 1l0a, 8¢ & 4, 7¢) and compare this to the higher
magnification micrographs of the gap in the o-ring (Figure
6a). The microstructures of the two materials are very
similar,

e i

athy A. Krdtyholowa
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SUMMARY OF AIR QUALITY TESTING

Introduction

Work Order 87-9983 was generated to perform dewpoint temperature
measurements and air particle size distribution for the Instrument
Air (IA) supply to the "B" inboard MSIV (1B21F022B). The WO was
initiated to help in determining if air quality could have
contributed to the failure of the ASCO dual solenoid valve that
occurred 11/29/87.

Method

Testing was performed at the 3/8" air supply to the ASCO dual
solencid valve and at the 1 5/8" air supply from the MSIV
accumulator to the air pack. Prior to performing the dew point
temperature check, an air blow of approximately 8 minutes through a
pillow case was performed. The pillow case was affixed so that the
air was blown through an area equal in size to the end of the
connection. Dewpoint temperatures were determined using a dewpoint
hygrometer sensor (MPL L70NSO02B). Air particle size distribution
was determined using a HIAC/ROYCO particle counter (MPL L70YO091A).

Results

Dewpoint temperature measurement satisfied the acceptan:: criteria
of -40 degrees F. The measured dewpoint temperature of .. 3/8"
air supply to the ASCO dual solencid was -49 degrees F, and to the
1 5/8" supply from the accumulator was =42 degrees F. This is
approximately 165 degrees F below the normal ambient area
temperature during operations.

Air particle size distribution measurements satisfied the
acceptance criteria of zero particles in the greater than 40 micron
range at both of the sample points. The largest particle measured
was in the less than 20 micron range. Attachment 1 presents the
measured particle distributions. A uniform light grey stain was
observed on the pillowcase. This is similar to what was previously
observed when air blows were performed on 11/06/87 following the
original ASCO solenocid failures.

Conclusion

The instrument air supply to the "B" inboard MSIV was tested to
determine if dewpoint temperature and air particle distribution met
acceptance criteria of -40 degrees F and zero particles greater
than 40 microns. This acceptance criteria was satisfied. Based on



these acceptable results, it does not appear that the failure of
the ASCO dual solenoid was related to the instrument air supply.



Attachment |

PARTICLE SIZE DISTRIBUTION

Sample 1 : Instrument Air supply fram MSIV accumulator to air pack for
1B21F022B performed 12/04/87 at 0452. :

Sample 2 : Instrument Air supply to ASCO dual solenoid for 1B21F022.
performed 12/04/87 at 0505.

CHANNNEL SIZE SAMPLE 1 SAMPLE 2
1 > 3uM 37 9
2 >10uM 1 0
3 >20uM 0 0
4 >30uM 0 0
5 >40uM 0 0
6 >50uM 0 0
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MSIV SOLENOID AND AREA TEMPERATURES

Outboard v -
Temporary Monitoring Point Baseline (°F) Action Level (°F)
1B21-F028B _
At solenvid 2 coil 193 212
At solenoid 2/3 body 186 205
At solenoid 3 coil 185 204
Behind actuator 133 146
At solenoid 1 body 133 146
At top of actuator 132 145
Betwveen air pack and actuator 133 146
Bottom of actuator 134 147
At air pack 136 150
1B21-F028D
At solencid 2/3 body 189 208
At solenoid 1 body 131 144
1B21-F028A
At solenoid 2/3 body 194 214
At solenoid 1 body 129 142
1B21-F028C
At solenoid 2 coil 168 185
At solenoid 2/3 body 168 ' 185
At solenoid 3 coil 165 182
Top of actuator 122 134
Bottom of actuator 104 114
At solenoid 1 body 117 129
At air pack 107 118
Betveen air pack and actuator 112 123
Behind ac‘.uator 113 124
1E12-FOOBC

Point 33 117 129
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MSIV SOLENOID AND AREA TEMPERATURES

Inboard

1B21-F022A

Six inches from airpack solenoid 130 143

Mounted to airpack solenoid 165 182

Betveen F022A and F022D 127 140
1B21-F022B

Six inches from airpack solenoid 132 146

Mounted to airpack solenoid 167 184
1B21-F022C

Six inches from airpack solenoid 132 145

Mounted to airpack solenoid 167 184
1B21-F022D

Six inches from airpack solenoid 130 143

Mount._d to airpack solenoid 167 184
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SAMPLE DATE/TIME DESCRIPTION ANALYSIS

MSIV-1 11/6/87:1115 B21-F028B Deposits from 1 5/8" air hose. IR

MSIV-2 11/6/87:1545 B21-F028B exhaust port (unknown fluid) IR

MSIV-3 11/6/87:1115 Fitting from B21-F028B w/foreign mat’l IR
inside (black solids and oily fluid)

MSIV-4  11/6/87:2101 B21-F022D: = 0.1 ft.> solenoid supply PSC
collected on 0.45u filter paper.

MSIV-5S  11/6/87:2108 B21-F022D: = 0.1 ft.> solenoid supply PSC
collected on 0.45u filter paper.

MSIV-6  11/6/87:2125 B21-F022D: = 0.1 ft.> actuator supply PSC
collected on 0.45u filter paper.

MSIV-7 11/6/87:2135 B21-F0220: = 0.1 ft.3 actuator supply PSC
collected on 0.45u filter paper.

MSIV-8 11.7/87:0800 Rectorsealt- Thread sealant sample. IR

MSIV-9 11/7/87:0800 Neverseezet. Thread lubricant sample IR

HSIY—I% 11/7/87:0730  P52-F556: Instr. air at Containment GC

‘““7‘” penetration (outside). 10 min. blow-
down, 5 min. purge of sampler.

MSIV-11 1/7/87:0745  P52-F556: 1Instr. air at Containment GC

Cowsom < penetration (outside). 10 min. blov-
down, 15 min. purge of sampler.

MSIV-12  11/7/87:1151 B21-FO28B: Solenoid supply, =0.1ft.> PSC
on 0.45u particulate filter.

MSIV-13  11/7/87:1202 B21-FO28B: Solenoid supply, =0.1ft.> PSC
on 0.45u particulate filter.

MSIV-14  11/7/87:1214 B21-FO28B: Actuator supply, s0.1ft.> PSC
on 0.45y particulate filter.

MSIV-15 11/7/87:1220 B21-F028B: Actuator supply, =0.1ft.° PSC
on 0.45y particulate filter.

MSIV-16 11/7/87:1503 B21-F028B: Solenoid supply, -O.Ift.3 PSC

on 0.45u particulate filter.

o2




SAMPLE "2 UE/TIME DESCRIPTION ANALYSIS

MSIV-17  11/7/87:1521 B21-F028B: Solenoid supply, s0.5ft.° PSC
on 0.45 particulate filter.

MSIV-18  11/7/87:1537 B21-PO28B: Actuator supply, 0.1ft.> PSC
on 0.45u particulate filter.

MSiV-19 11/7/87:1553 B21-FO28B: Actuator supply, -0.5!:.3 PSC
on 0.45u particulste filter.

I ——

MSIV-20 11/16/867:1600 B21-F028D: Solenoid valve body.

MSIV-21 11/16/87:1600 Solenoid Rebuild Kits (3 kits v/ elastomer
parts)

MSIV-22 11/16/87:1600 B21-FO2BA: Gaskets, disc, c¢ore assembly.

MEIV-23 11/16/87:1600 B21-F022B: Gaskets, disc, core assembly.

MSIV-24 11/16/87:1600 B21-F028B: Gaskets, disc, core assembly.

MSIV-25 11/16/87:1600 B21-F022C: Gaskets, disc, core as:>mbly.

MSIV-26 11/16/87:1600 B21-F028C: naskets, disc, core assexdly.

MSIV-27 11/16/87:1600 B21-F022D: Gaskets, disc, core assembly.

MSIV-28 11/16/87:1600 B21-FP028D: Gaskets, disc, core assembly.

MSIV-29  11/30/87:1230 B21-F022B: Plungers, solenoid "B"

MSIV-30  11/30/87:1230 B21-F022B: Core Assembly, seats & gaskets,

MSIV-31 11/30/87:1230 B21-F022B: Valve body.

MSIV-32  11/30/87:1230 B21-F022B: Foreign Material from Plunger area
"B" solenoid (3 particles total)

MSIV-33  11/30/87:2200 B21-F022B: Instrument Air grab sample from 2"
supply.

MSIV-34 11/30/87:2215 B21-F022B: Instrument Air grab sample from

Solenoid supply line.
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CLASS 1E SOLENOID VALVES e
(ASCO NP SERIES)

EXCLUDING THE MSIV APPLICATIONS, PNPF EMPLOYS A TCTAL OF 55 OF THE SUBJECT
VALVES.

OF THIS 55, 37 ARE EITHER LOCATED IN MILD ENVIRONMENTS OR HAVE NO DESIGN BASIS
EVENT SAFETY FUNCTION AND ARE VERIFIED NOT TO FAIL IN A MANNER DETRIMENTAL TO
OTHER SAFETY SYSTEMS, ie, ARE CLASSIFIED AS "A3" (NUREG 0588 APPENDIX E,
PARA.2.C.)

EXCLUDING THESE 37 LEAVES A TOTAL OF 18 WITH DESIGN BASIS EVENT SAFETY FUNCTIONS
FOR WHICH THEY ARE CURRENTLY QUALIFIED. OF THIS 18 1HERE ARE A TOTAL OF 5 VHICH
ARE OF NORMALLY-ENERGIZED CONFIGURATION.

TECH. SPEC REQUIREMENTS REQUIRE THAT THESE 5 BE CYCLED PER THE APPLICABLE
SVI’S AT FREQUENCIES OF 92 DAYS (QUARTERLY) OR LESS.

BASED ON MAINTENANCE HISTORIES REVIEV, THE SVI'S HAVE BEEi! PERFORMED PROPERLY,
AS SCHEDULED. NONE OF THE WORK HISTORIES SHOV ANY PROBLEMS WITH THE OPERABILITY
OF THESE SOLENOID VALVES VITH RESPECT TO SEAT/DISC "STICKING".
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REPORT ON PARTICLES-
INSTRUMENT AIR AT MSIV'S

<1l
Prepared By Dace
INTRODUCTION

Samples were collected on instrument air supply lines on November 7, 1887 to
visually inspect and measure particles collected on 0.45 micron, gridded filter
paper. The samples were then logged and sent to Ricerca Inc. for visual
inspection and sizing.

METHOD

The samples were collected by installing a filter paper holder assembly in
series with a rotameter to determine flow rate. The filter paper holder
assembly with rotameter was then connected to the MSIV instrument air supply
line with tygon tubing. Air was then admitted to the filter paper until a
total of 0.1 cubic feet was collected (0.5 cubic feet for samples MSIV-17 &
MSIV-19 ). This total volume was selected as this is the standard volume
drawn for sample collection by the laboratory particle counter. Results

obtained could then be more closely correlated to past data collected by use of
the particle counter.

The samples were then transported to Ricerca Inc. for inspection and
measurement. The particles were inspected and measured by Ricerca laboratory
personnel using a Zeiss Universal optical microscope at a magnification power
of 125x for particles < 40 microns and at 161lx for particles > 40 microns.

Tha calibrated eyepiece used to measure the particles was calibrated against a
stage micrometer. Any fibers found were classified as fibers (instead of
particles) if their length to width ratic was greater thar 10:1.

Each filter had an effective filtering area of 980 square millimeters.

For
each sample, this entire area was evaluated.

RESULTS

Table 1 lists the samples by number, total number of particles >20 microns and
the actual particle si:ce.

The particle characteristics could be described as follows:

1. Clear, crystalline-like particles »

r

White, cloudy particles *

3. Dark particles »
. Metallie~-like particles 9
5. Fibers D

« indicates the types of particles making up the majority of the partic.«Js
»4U microns Non-asterisu:d particies and fibers ware relativaly few iL
number by comparison, but 3several were greater than 40U aicron in sizs.

&



Because of the probability of some contamination occuring due to the larg:
anoun* of exposed sample handling involved with the filter paper collection
method, it is not easily ascertained what percentage of these results may be
due to contamination. It is suspected that the majority of fibers found are
dust particles from room air. The particle counter instrument is currently
being recalibrated to detect and quantify particles in the 40-50 micron and »>50
micron range and will be used to test the validity of the filter parer
collection results.



e —— . . M

Page 3 Table 1

HsIvog () MSIVCS (2a0)
Particle #1 43 um Particle #1 $S6 um
2 43 2 130
3 S6 3 167
4 62 4 186
5 68 Fiber D >500
6 68
No fibers found ’ ( \
ﬂﬁ]!- 210
MSlv-6 (uﬂ
Particle #1 38 um
Particle 1 37 um 2 40
2 56 3 50
3 68 4 62
4 68 5 81l
5 68 6 93
6 87  j 93
T 93 No fibers found
8 124
9 155 \
10 260 uﬁ;x-‘} 228
Fiber L B8 143 (
2 >160 Particle #1 43 um
3 >600 2 S0
4 NM 3 68
5 NM 4 87
NM=not measured S 174
6 174
Fiber | Y 217
MSIv-12(2¢ rs\ 2 279
3 400
Particle #1 38 um 4 3000
2 S0
3 62 ( \
4 74 uﬁ;x-lz 2e 8
8 >186
6 280 Particle 31 43 um
No fibers found 2 50
3 136
Fiber 'l >700
Msiv-14(asn) 2 56000
Particle ¢1 40 um
2 43
3 50
4 50
S 62
6 62
7 81l
8 87
9 105
10 130

No fibers found




Page 4

MSIV-16 (&3)

Prrticle #1
2
3
No fibers found

MSIv-18 Qe 83

Particle #1
2 62
3 68
4 74
) 124
No fibers found

MsIv=17 L& ¢)

Particle #1

No fibers found

MSIV-19 LRet)

Particle #1
2
3
4
Fiber tl

NM=not measured

Table 1 Cont'd
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57

ISEG Reviev of R61 & CS1 for MSIV Failure

The Independent Safety Engineering Group vas asked to reviev the
Sequence of Events Recorder and Process Computer Sequence of
Events Log over the time period that the Main Steam Isolation
Valves (MSIVs) vere being tested. The October 29 and November
3, 1987 printouts vere revieved for any alarms associated with
the MSIVs. There vere no alarms associated vith the MSIVs on
the Sequence of Events Recorder. The Process Computer Sequency
of Events Log appropriately listed those times vhen the MSIVs
moved past the ninety percent open position.
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1 IME

182359:2356.10617
18:39:36,3537

END SEQUENCE OF

SEQUENCE

il Jo

He I OQay
HSINECOSO

EVENTS LULG

UF

M5
MSL

—
f

FVENTS LOUG

NAME

ISULAT i T A
ISULATTION CH D

STALnS

wF Ok |
KESET



B3

Scl:0lzvl.Zn8
21201:01.7294
212032258, 4%un
21:03:28%.4a067

SENUENLE

24 B f L

HeINL DS
Helncond
deincuval
HeiMLuSL

END SEWUENCE UF EVENIS LLG

JH

Mol
ML
5L
MSL

r'_

Fvials LUy

AAME

IS At gl Un
ISvLATTuN LN
[SuLAal e CH
[SULAT N CH

SEA D

IRIVYe D
[ A |
SAANT |
WESE D
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Tivt

2l:ajzy9 vel
2l:45:u9.148

END SEQUENCE

SENUESNCE O EvEnNTS LUGL

el do WAMY
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SEQUENLCE DF  EVENTS

1 IME #r 1D WAME STALYS
21:49:54,75 HZincoay MSL IS MATIuw CH A WE 5t
21:49:54,.815 B2IACUS0 SL 1SuUlLAlIDe CH D RESH T

END SEQUENCE OF EVENTS LUG



9071 SINIAT 40 IININOIS ON3I

Q34410 D M) v S| 1Sw CY TR L SNI*6S:60:272
URERART WU MOy INST ICw CE70 e LN gt (hD°KS260222
CHiviy Ay M ar 14 Iwi

901 SIpaag O 3AIMINAIS

o’

- - . e w . . ¥



aGNY SINIAT 4O IIINTINAIS am3

13SAn G MY MOTIVIEST ISw WENINEPH 128 °25tnl1:22
AN M T M) MOLIY ST 1€w KUDINL 2N ehs*2sz0l:22
sivpvae dnvr Gl e EEI N

LU B R E 461 AIN4AONSS
-



TIME

e2:11:52.0824
22i11:52.854
22:12:19,.7350
‘22212:19,.763

SEUUEWCL

A LU

HZINLCVAL
eIk bLAd
Helueoal/
HZInCOAn

END SEWUENCE UF EVENTS LUG
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MHL
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22:15:11.501
22318217.559
2ci153:57,.218
ec2i15:581,.252

SEUUENCL

LA U

delniuny
HeIwL U
HZinLUSY
beinCuay
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StUEnCe 113 FVEned R1L

T IME vroan NAME ALy
2e:15:21.4947 HeINLUIN ML ISULATIUN LH » ot St
22152l a9 B iNLUAY ML ISIILANIUN LH C RESE
221948, 798 B INCoay ML ISULATIUNY LH 1 I PVED
221548, 814 HeInLuas MsL ISULATIUN CH » ST
22:16213,.251 HwoinLuan MSL ISULATTIUN LH B wWE ot
e2t1btl 4. 291 He INCuay Mol ISULATIUN €W C T
el:lbzag 2ue BelkCoar Mol ISULATIUN CH A IRIVPED
221642, 241 HeINLC oAy MSL ISULATIUNY CH o PV y

END SEUUENLE UF EVENIS LUGL




1IME

22:11:28.832
22:17228.999

END SEGQUENLE OF
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SENUENCE UF EVENTS Luf~

11vE A 1)) NAME
2219212, 710 BeiInC LAY M3l 1SULANIUN CH L
22:19:135,011 BZINCOUSO MH5L ISULATIUN CH D

ENU SEQUENCE OF EVENIS LUG

Sitalug

wESE ]
HESE D



1 IME

22:335:21,3858
°C213535121,.753

EnD SEUUENLE OF

StuuenCe Uk EVENTS LUK
A BV NAME STATUS
H2InCOUSV ML ISULATIUN LW B IRIPPED
HeINCOaAT MSL ISULATION CH A IIPPED

EVENIS LUG
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SEQUENCE  UF  EVENTS  LOC

1 IME Ty 1AMt STATUS
2%:37:01,.5082 nelecvar ML ISULATIUN LH A wWESED
25:37:01 .64/ B InNLUSY MSL ISULATIUN LY U HESED

END SEWDENLE UF EVERIS LUG
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UNIT . PAGE 1 I1=-03-81 11256

SENUENCE UF  EVENTIS LUs

1 IME AN U NAME SIALUS
11:55:59,454a yZ2INCOas MSL ISULATION LH B INIPPED
11:55:59,.463 HoINLO4AY MS5L ISULATION CH C IRIPPED

-~ END-SEQUENLE UF EVERTS LUG



uWir PAGE 1

1Mt

11:57:08,.5+3
11:57:08,.517

END SEWUENLE UF

StuuEnCe

Pl oD

veiInCuay
HeinCoar

EVENITS LOUS

r Li=-03-47 11257

UF  EVENTS Lt
MAME STATUY
MS5L ISuLAaTiun L0 C RE k1
MSL ISULATIUN LM H HESE



Unit PAGE

TIME

11:58:217_,a52
11258217 .40y

END SEUVENCE

OF

SEQUENLCE

LA 1))

B2 INCOUSO
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M5L
M5

~

EVENTS LU

HAME

ISOLATION CH D
ISOLATIUN CH A

11-03-87 1158

Sitalb -

IRIvPrD
IRIPPED
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11:59:25.040

Helacoar
b2 InCO0S50

MSL ISULAT NN CH A
AMSL ISULATION L D
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r
usdiLt PALE 1} 11-08-n1 1:vb

StuntNce ot Evinls Ly

T iME #1110 Ak status
12:05:49 456 HeInLuSHoL MSL ISILATIUN L v KESED
12205249 _ 441 aZINCvay ant IS ATTION €M U wESE D

END SEQUENLE UF EVEmIY LU :



UnNltY PAGE 1 11=-05~-87 1¢:08

styuetLe b EVESTS LU,

TI1ME vl v AAME STatus
12:07:55,.458 AZINCOAY MSL O ISOLAT U € C INIVFED
12:072385,.4715 dcINCLEs MSL ISULATIUN CH 4 IRIvPED

ENU SEQUENLE UF EVENIS LG



unit PALE

1M

12:08:44_,256
12:08:44_298

END SEwUENCE
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Pl 10
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UNITY PAGE 1 11-03-87 17208

SEQUENCE  OF FVENIS  LOw

T IME 1 0 HWAME STatus
12:18:215.284 HZINLUSY MSL ISULATION €CH D Iy
12218215.3¢07 dZihiva? MSL 1SULATIUN CH A IRivPto

END SEQUENCE OF EVENTS LUG
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unlit PAGE | 11=03-47 12:19

SEQUENLE  UF  BEVEANTS  LOUSG

T1ME »1 1o A STatus
122192251081 yeinLuvay M3L ISULATLUN CH A HESH]D
12219:23.2a7 sl INCOSY MSL I1SuULATIuN CH 1 RESE D

- EMU SEWUENLE UF bvenly LUG



uUnNi?t PAGE 1 11-03-87 12:e0

SEUuFRNCE FYENTS LUL

1 1M¢ R R IHAME SEAYTOS
12:20:1R, 7558 HelinLua/ MSL O ISULAY luw O A Iwivyeo
12220218.790 dZinLuas MS5L ISMATIun CH o TPy

END SEQUENCE OF EVENTS LUG
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SEWNENCE Ut EVENTS LUy

TimE LA I 1)) WAME s1alys
12:23:58.567 B21INT VA9 MSL ISULATION LM C wESE T
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“END SEQUENCE OF EVENTS LUG :
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| Is there a change to the plant as described in V/ |
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| |
| Is there a change to a procedure/instruction V/ |
| as described in the FSAR? AP, - U g
| |
| Is there a test or experiment not described in V/ |
| the FSAR? . FAT l
| 1
| Is there a charje to the Technical Specification? E |
| l
I i
| l
I |
l |
| |

| Applicability Check
| Performed by £ Date /

- - SR -

SCOPE OF REVISION: 1. Instruction revised to incorporate format
changes of TAP-0503.
2. Numerous corrections were made throughout
the instruction.
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Main Steam Line Isclaticn
Valve Closure channe! Functional

1.0 DESCRIPTION

1.1 Scope:

The Main Steam Line Isolation Valve Closure
instrumentation channels are functionally tested by
stroking the MSIV's and monitoring each trip relay and
their comnon annunciator.

This instruction fully satisfies the fur:tional
surveillance reguirements of Technical Specification
4.3.1.1 Table 4.3.1.1-1 Item 6.

This instruction fully satisfies the functional surveillance requirements of Technical
Swnﬁnhm43!11wu4314-num6,|Munuﬂuufwmwrmdm4w
exercise testing of valves 1821-F0224, 1B21-F022B, 1B21-F022C, 1821-F0220,
1B21-F0284, 1B21-FO288, 1B821-F028C and 1B21-FO2ED per Technicel
Specificstion 4 0.5

This instruction will verify the operability of the
following:

1. 1C71=-N700A 9., 1C71-N702A
2. 1C71+N700B 10. 1C71-N702B
3. 1C71=N700C il., 1C71-N702C
4. 1C71=-N700D 12, 1C71=N702D
5. 1C71=-N701A 13, 1C71=N703A
6. 1C71=N701B 14, 1C71=-N703B
7. 1C71=N701C 15, 1C71-N703C
8. 1C71=N701D 16, 1C71=N703D

1.2 Freguency: At least once per 31 days

1.3 Technical Specification Applicable Operaticnal Conditions:
1Ced

Ced This function shall be automatically bypassed when the

REACTOR MODE SWITCH is not in the RUN position.

1.4 Cross~-Reference: N/A

2.0 PRECAUTIONS AND LIMITATIONS

1.

Step numbers marked with a dollar sign (§) immediately
to the left are regquired by Technical Bpecifications.
Such items, if found to exceed their Allowable Value
may be NRC reportable and shall be brought to the
attention of the Unit Supervisor.

Those steps of this instruction designated by an "at"
sign (¢) are to be initialed or signed on the
appropriate data sheaet or Data Package Cover Sheet as
data is entered or as each step is completed.
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All steps are to be performed in seguence and the
instruction carried through to completion, unless
othervise indicated.

The Unit Supervisor or designated alternate must be
notified immediately whenever an instructional step
cannot be completed as stated, or if problexs develcp
during the perfor=ance of this instruction.

This instruction should be read in its entirety
before proceeding with the performance of the
instructicnal steps.

During the performance of this SYI the INBD and OTBD MSIY's will be stroked, In modes
1, 20or 3o steam sink may be required.

DeleTRD

Channel(s) will be made inoperable in section S.0 of this instruction.

To aveid unecessary valve wear, Tull stroking of MSIY's must be kepttoe
mintmum.

3.0 MANPOWER AND EQUIPMENT

3.1 Manpewer/Communications

1.

T™vo I&C technicians are required to

perforz this instructien.

a. Tvo technicians in Control Room to menitor the
trip relays at the following panels:

1. DIV 1 RPS INSTRUMENTATION & AUXILIARY RELAY
PANEL (1E1)-P691)

2. DIV 2 RPS INSTRUMENTATION & AUXILIARY RELAY
PANEL (1H1)-P652)

3. DIV 3 R?S INSTRUMENIATION & AUXILIARY RELAY
PANEL (1H13-P653)

4. DIV 4 RPS INSTRUMENTATION & AUXILIARY REIAY
PANEL (1H13-Pé54)

Establish communications between the technicians and
the Supervising Operator.



IthPCuAfo LWP CHANG OM7A: SVI=-C71-T0029
’ Fage: 3
PAGE _2_ of _[_7 PAGE 303. t 1

3.2 Reguired Measuring and Test E
1. 2 Digital Multimeters (DMM-1 & DMM-2), Fluke 77.

3.3 Additicnal Tools and !ggiénons

Keys needed for P651, P652, P653 and P654.

1.
TC

4.0 PREREQUISITES

e 1. Obtain the Unit Superviscr's "Autherization %o Start
Preregquisites” signature on the Data Package Cover
Sheet.

e ¢ 2. This instruction may be performed in Operaticnal
8 Condition 1,334 or 5. Attachment 1.

¢ 3. Verify that no testing or maintenance is being
performed which would initiate ¢ half scraz RPS
signal. Attachment 1.

Verify the following annunciators are reset:
Attachzent 1.

¢ a. 1/2 SCRAM A/C (P680=3A=A9)
¢ P. 1/% SCRAM B/D (P680-5A-BS)

Deletep

o

6. If Unit is in MODE 2,4, or 5, verify the following:

Attachaent 2.

€95 computer peint
B21ECO12 indicates
C95 computer point
B21ECO14 indicates
C95 computer peint
B21ECO1S indicates
€95 cozputer point
B21ECO16 indicates

a.
b.
c.
d.

A RWP be ¢
instruction.

artA For
Attachment 1.

RPS CHANNEL ISOLATION A STATUS,
358 CLANEL T8OLATION B STATUS,
308 CHANIZL TSCLATION & STATUS,
258 CHANMEL 2SOLATION D STATVS,
NORX.

perforzance of this
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€ 8. Verify the Calibration Due Date is currert on all
test eguipzent, Attachment 1.

9. Record all test instruments, MPL, Cal Date, and Cal
Due Date. Attachzent 3.

18‘ 10.  Yerify the following: atachment 273,
* o Switeh 1C71A-S6A MAIN STEAM LINE ISOL YALYE TEST (P691) fa fn the
MNORM position.
- b, Switeh 1C71A-S68 MAIN STEAM LINE ISOL YALYE TEST (P652) fs fnthe
NORM position,
* ¢ Switeh 1071A-S6C MAIN STEAM LINE ISOL YALYE TEST (P693) 18 fnthe
NORM pesition.
3 € Switeh 1071/ -86D MAIN STEAM LINE ISOL YALYE TEST (P654) i3 fnthe
NORM positics.

$.0 STRVEIILIANCE IN! TRUCTION

5.1 Survelllance Te "

@ 1. Obtain the fupervising Operator's "Authorization to
Start Test” signature on the Data Package Cover

Sheet.

serveiilence: '
< 2. RIS USTV-CLOSURS L PEIO-SA~AE ) —(MODZLondy)
/0 .
% 2 De,'lmeb
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Connect Digital Multimeter (DMM-1) toO terzinals & and
C of relay 1C71A-K3IA (P6351) (set toonsa).

emrect Digital Multimeter (DMM-2) to terminals ® and
C of relay 1C71A-K3)3 (P652) (set toaws) .

Inform Unald Supervitor that the MSIV's will ke
stroked., Record time and date. Ooain WS Sgnature.
P Ontens 3,

Reguest Supervising Operator to place MSL A INED MSIV
1B21-F022A switch (P601-18C) to TEST. Attachrent 2.

Regquest Supervising Operator to place MSL A OTBD MSIV
1B21=F028A switch (P601-19C) to TEST. Attachment 2.

Reguest Supervising Operater to depress and hold MSL
A INBD MSIV TEST switch 1B21R-S3A (P601-18C) until
the following occurs, chen ralease svitech:
Attachzment 2. .

a. MSL A INBD MSIV 1B21-F022A green indicating light
(P601~18C) 4is on.

b. DMM-1 indicates relay 1C71A=K3IA pontesr Qoaed.

c. DMM=-2 indicates relay 1C71A-KIB Ceéatcch olosed.

d. DileTep

After MSL A INBD MSIV 1B21-F022A green indicating
light (P601-18C) is off, verify the folloving:
Attachment 2.

a. MSL A INBD MSIV 1521-¥022A green indiciting light
(P601~-18C) is off.

b. DMM=1 indicates relay 1C71A~KIA cenkaid oQAN.

c. DMM-2 indicates relay 1C71A-KIR candact open.
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Reguest Supervising Operator to depress and hold MSL
A OTBD MSIV TEST switch 1B21H-S4A (P601-15C) until
the fellowing occurs, then release switch:
Attachzent 2.

a. MSL A OTBED MSIV 1B21-F028A green indicating light
(PEOL=-19C) is en.

b. DMv-1 indicates relay 1C71A-KIA cemcsr alonid.

e, DMM=2 indicates relay 1C71A-KIB cCondaud clobald,

d Delernp

After MSL A OTBD MSIV 1B21-F028A green indicating
1ight (P601-19C) is off, verify the fcllowing:
Attachzent 2.

a. MSL A OTBD MSIV 1B21-F028A green indicating light
(PE01=19C) is off.

b. DM¥-1 indicates relay 1C71A-K3IA (omatk coen.

c. DMM-2 indicates relay 1C71A-K3IB Covecr OpWA.

d. Dalersp

1¢ in Mode lerd rejuest Supervising Operator to place
MSL A INBD MSIV 1B21-F022A switch (P601-18C) to AUTO.
Attachzent 2.

1¢ ir Model.rd request Supervising Operator to place
MSL A OTBED MSIV 1B21-F028A switch (P601-19C) to AUTO.
Attachzent 2.

I¢ in Mode 3,4, or 5, reguest Supervising Operator to
place MSL A INBD MSIV 1B21-F022A svitech (P601-18C) to
CLOSE. Attachment 2.

I¢f in Mode 3,4, or 5, request Supervising Operator to
place MSL A OTBD MSIV 1B21-F028A svitch (P601-15C) to
CLOSE. Attachment 2.

Connect Nigital Multimeter (DMM-1) to terminals & and
C of relay 1C71A-K2C (P693) (set toews).

Connect Digital Multimeter (DMM¥-2) to terminals e and
C of relay 1C71A-KIE (P694) (set todws ).

Regquest Supervising Operater to place MSL C INBD MSIV
1821-F022C switech (P601-18C) to TEST. Attachzenc 2.
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Request Supervising Operator to place MSL C OTBD MSIV
1B21-F028C switch (P601-19C) to TEST. Attachment 2.

Request Supervising Operator to depress and hold MSL
C INBD MSIV TEST switch 1B21H-S3C (P601-18C) until
the following occurs, then release switch:
Attachzent 2.

4. MSL C INBD MSIV 1B21-F022C green indicating light
(PEOL1=18C) 4s on.

b. DM¥-1 indicates relay 1C71A-K3IC contect Comed,

€. DMM=2 {ndicates relay 1C71A-K3H contack Clonil,

4. Dileted

After MSL C INED MSIV 1B21-F022C green indicating
light (P601-18C) is off, verify the following:
Attachzent 2.

. MSL C INBD MSIV 1B21-F022C green indicating light
(P601~-18C) is off.

b. DM¥=1 indicates relay 1C71A-K3C comack OfA,

€. DMM-2 indicates relay iC71A-K3IH camtecd open.

d DeleTey

Reguest Supervising Operator to depress and hold MSL
C OTBD MSIV TEST switch 1B21H-S4C (P601-19C) until
the fcllewing occurs, then relezse switech:
Attachzent 2.

&. MSL C OTBD MSIV 1B21-F028C green indicating light
(P601-19C) 4s on.

b, DMM-1 indicates relay 1C71A-RIC comtath Clonid,

€. DMM=2 indicates relay 1C71A-KIH cContath o\onad,

d. DeleTep

After MSL C OTBD MSIV 1B21~-F028C green indicating
ligh* (P601-19C) is off, verify the following:
Attachnent 2.

. MSL C OTBD MSIV 1B21-F028C green indicating light
(P601-13C) 4s off.

b. DM¥-1 indicates relay 1C71A-KIC Cafvruct oben.

c. DMM-2 indicates relay 1C71A-KIH CQonvuct OfRA,

A, DelaTED

I in Modelwd request Supervising Operator to place
MSL C INBD MSIV 1B21~-F022C svitch (P601~-18C) to AUTO.
Attachment 2.
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1¢ in Mode lwd request Supervising Operator to place
MSL C OTBC MSIV 1B21-F028C switch (P601-15C) to AUTO.
Attachrent 2.

If in Mode 3,4; or 5, request Supervising Operator to
place MSL C INBD MSIV 1B21-F022C switch (P601-18C) to
CLOSE. Attachaent 2.

7¢ in Mode 3,4, or 5, request Supervising Operatoer to
place MSL C OTBD MSIV 1B21-F028C switch (P601-15C) to
CLOSE. Attachzent 2.

DEleted
Ve [efED.

Connect Digital Multizmeter (DMM-]) to terzinals & and
C of relay 1C71A-K3IG (P653) (set toohwa).

Connect Digital Multimeter (DMM-2) tO terzinals & and
C of relay 1C71A-KIF (P652) (set toonms ).

Reguest Supervising Operator to piace MSL B INED MSIV
1821-F0228 switch (P601-18C) to TEST. Attachzent 2.

Reguest Supervising Operator to place MSL B OT3D MSIV
1B21-F028B svitch (P601-19C) to TEST., Attachment 2.

Reguest Supervising Operator to depress and hold MsSL
B INBD MSIV TEST switch 1B21H-53B (P§01-18C) until
the folloving occurs, then release svitch:
Attachaent 3.

a. MSL B INBD MSIV 1B21-F0228 green indicating light
(P601~18C) is on.

b. DMM-1 indicates relay 1C71A-KIG Corkech clonacl.

c. DMM-2 indicates relay 1C7T1A-KIF cCantach clomdd.

d Deletep
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After MSL B INBD MSIV 1B21-F022B green indicating
light (P601-18C) 4is off, verify the fcollowing:
Attachrent 2.
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a. MSL B INBD MSIV 1B21-F022B green indicating light
(P601~18C) is off. ,

b. DMM=1 indicates relay 1C71A-KIG Co™act aRn,

¢. DMM~2 indicates relay 1C71A-KIF (Qanvadd opan,

d PDeletep

Reguest Supervising Operator to depress and held MSL
B OTBD MSIV TEST switch 1B21H-S4B (P601~-19C) until
the folleowing occurs, then release switch:
Attachzent 2.

a. MSL B OTED NSIV 1B21-F028B green indicating light
(P601=15C) 48 on.

b. DMM-1 indicates relay 1C71A-K3IG ebAvalY clomiel.

c. DMM=2 indicates relay 1C71A-K3IF COAYucY Clored,

Ad. Piélktep

After MSL B CTBD MSIV 1B21-F028B green indfcati-g
light (P601-.5C) 4is off, verify the follow' -
ttachzent 2

a. MSL B OT:: MSIV 1B21-F028B green indicating light
(P601=15 is off.

b, DMM-1 ind.catas relay iC71A~-K3IG Contesy ofR\.

€. DMM-2 inc.cates relay 1C71A-KIFT (QoAvult GRRA.

d. Velete),

If 4in Mode\crd regquest Supervising Operator to place
MSL B INBD MSIV 1B21~-F022B switch (P601-18C) to AUTO.
Attachzent 2.

If in Modelerd request Supervising Operater to place
MSL B OTBD MSIV 1B21~F028B switch (P601~-195C) to AUTO.
Attachzent 2.

If in Mode 3,4, or 5, requust Supervising Operator to
place MSL B INBD MSIV 1B21-F022B swvitch (Ps01~-18C) %o
CLOSE. Attachment 2.

If in Mode 3,4, or 5, request Supervising Operator to
place MSL B OTBD MSIV 1B21-F028B switch (P601-15C) to
CLOSE. Attachment 2.
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Connect Digital Multimeter (DMM-1) to terzinals © and
C of relay 1C71A-KIE (P651) (set toonws).

Connect Digital Multizmeter (DMM-2) tO terzinals & and
C of relay 1C71A~K3ID (P694) (set toohh) .

i
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Reguest Supervising Operator to place MSL D INED MSIV
1B21-F022D switch (P601-18C) to TEST. Attachment 2.

Request Supervising Operator to place MSL D NTED MSIV
1B21-F028D switch (P601-19C) to TEST. Attachrment 2.

Reguest Supervising Operato: to depress and held MSL
D INBD MSIV TEST switch 1B21H-S3D (P601-18C) until
the follewing occurs, then release switch:
At%achment 2.

a. MSL D INBD MSIV 1B21-F0220 green indicating light
(P601=-18C) is on.

b. DMM-l indicsates relay 1C71A-KIE contach cloned,

c. DMM=2 indicates relay 1C71A-KID Comvract c\omed.

&, Dilater

After MSL D INED MSIV 1B21-F022D green indicating
1ight (P601-18C) is off, verify the following:
Attachzent 2.

a. MSL D INBD MSIV 1B21-F022D green indicating light
(P6)1-18C) is off.

b. DMM~1 indicates relay 1C71A-KIE oenkach apen.

c. DMM-2 indicates relay 1C71A-KID (lovect 0Pt

A Viletry

Reguest Supervising Operator to depress and hold MSL
D OTBD MSIV TEST switch 1B21H-S4D (P601~19C) until
the following occurs, then release switch:
Attachment 2.

a. MSL D OTBD MSIV 1B21-F028D green indicating light
(P601=19C) is on.

b. DMM~1 indicates relay 1C71A-KII Condack e\ormd,

c. DMM-2 indicates relay 1C71A~KID asntact aleed.

d. DRIEED
After MSL D OTBD MSIV 1B21-r028D green indicating

light (P601-19C) is off, verify the following:
Attachnment 2.
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a. MSL D OTED MSIV 1B21-FC28D green indicating light
(P601~-19C) 4is off.
b. DM¥-1 indicates relay 1C71A-KIE cortack apen
c. DM¥=2 indicates relay 1C71A-K3ID contact opiN

A DrRicey

If in Mode\wd regquest Supervising Operator to place
MSL D INBD MSIV 1B21~-F022D switch (P601-18C) to AUTO.
Attachzent 2.

I¢ in Modelcra request Supervising Operator to place
MSL D OTBD MSIV 1B21~-F028D switch (P601~-19C) to AUTO.
Attachrment 2.

It in Mode 3,4, or 5, regiest Supervising Operator to
place MSL D INBD MSIV 1B21-F022D switch (P601-13C) to
CLOSE. Attachzment 2.

¢ in Mode 3,4, or 5, reguest Supervising Operator to

place MSL D OLBD MSIV 1B21-F028D switch (P601-15C) to
CLOSE. Attachzent 2.

DE[RTE)D

DISCONNECT DMM-1 and DMM-2.

Infoerz Uwd DupLrvia= that the stroking of the
MSIV's is cozpleted. Record time and date. OoOw\A
UG Sanatue. Prooamant @

5.2 Plant/Systen Restoration

1.

Cozplete the System Restoration Checklist
(Attachzent 3) using the methods of Independent
Verification. Upon completion, inform Supe. 'ising
Operator of systen restoration snd return the (eys
for PE%), P692, P65) and PéS4.
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5.3 Acceptance Criteria

1.

If any Technical Specification required items as
indicated by dollar siznl ($) on the Data Sheet have
not been performed satisfactorily, notify the Unit
Supervisor.

If any other items checked in this surveillarce did
not perform satisfactorily, notify the I&C
Supervisor.

Satisfactory completion of the surveillanuce will be
based on Technical Specification items (marked witn a
dellar sign) only.

Check the appropriate block on the Data Package Cover
Sheet as to whether the test results were acceptable
or unacceptable and obtain Unit Supervisor's
signature.

5.4 Records

The followii.™ Aocuments are generated by this
instruction:

1. Quality Assurance Records:

Data Package Cover Sheet
Prerequisites Sign-off Sheet
Data Sheets

System Restoration Checklist

2. Non Quality Records:
None

Recoris identificatior and disposition are
acromplished in accordance with Records
Retention/Disposition Schedule (RR/DS) and handled in
a:cordance with PAP-1701, Plant Records Management.

6.0 REFERENCES

6.1 CEI Perry Teclinical Spezifications

6.2 CEI Prints

B-208-013
B-108=040
B-208~222
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7.0 ATTACHMENTS

7.1 Attachment l-Prerequisites Sign-off Sheet
7.2 Attachment 2-Data Sheets
7.3 Attachment 3-System Restoration Checklist

7.4 Attachment 4-Relay Base Diagram
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Main Steam Line Isolation

valve Closure Channel
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Initials

This instruction may be performed in Operational
Condition 1,33\ or 5.

No testing or maintenance is being performed

which would initiate a half scran RPS signal.

The follewing annunciators are reset:

a. 1/2 BCRAM A/C (P6BO=3A=A9)

b. 1/2 SCRAM 3/D (PE68O-5A-BY)

DILETED

I2 unit is in MODE 3, ¢, or §5:

STATUS, B2.ECO1) indicates NORNM.

ETATUS,

STATUS,

BTATUS, B21EC016 indicates NORX.

Ra KWOP n efFacr .

ves W

Calibruttoh Due Date is current on all

test equipnment.

Ta‘| — DEE ATRCRED WGEE \Ua—

Performed by:__

€95 cozputir peint, RPS CHANNEL ISOLATION A
€95 coxputer point, RPS CHANNEL ISOLATION B
B21lECOl4 indicates NORM,

€95 conmputer point, RPS CHANNEL ISOLATION C
B21ECO15 indicates NORM.

€95 corputer point, RPS CHANNEL ISOLATION D

/ s
J .
Bignature Initials Date
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40108 Switch 1C71A-S64 MAIN STEAM LINE ISOL YALYE TEST is in the NORM
position '

4010b. Switch 1C71A-S6B MAIN STEAM LINE ISOL YALYE TEST i in the NORM
position.

4010c.  Switch 1IC71A-S6C MAIN STEAM LINE ISOL YALYE TEST 13 1n the NORM
position

40.10d  Switch 1IC71A-S6D MAIN STEAM LINE 1SOL YALYE TEST isin the NORM

pusition

OM?A: SYI-C71-T003%
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SECTION 5.1

10.a.
10.5.
$ 10.e.

1l.a.

11.».
1i.c.

. MSL A INBD MSIV

o.d’

Unit o inforzed that the MSIV's

vill be stroked.

§VI-C71-T0039

nitial

_/
T Tize  Date
“B21=T022A svitch (P601-18C)

U9 Digraturd
placed to TIST.

MSL A OTBD MSIV
placed to TEST.

MSL A INBD MSIV 1321-F022A green indicating
1ight (P601-18C) is en.

D=1 indicates relay 1C71A-KIA oorvack Clrmcl,
DMM-2 indicates ralay 1C71A-XIB Comaty Clomesl,
DeleTer

MSL A DINBD MSIV 1B21-F022A green indicating
1ight (P601-18C) is off.

d-1 indicates relay ' C71A-KIA CLamuct Opan
-2 indicates relay 1C71IA-KIB conkact apun.

1B21-FO028A svitch (P601-19C)

$ Denctaes Technical Specification requirement,
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SECTION 3.1

"4

Vil TEd

12.a. MSL A OTBD MSIV 1B21-F028A green indicating

$ 12.b.
§ 2:¢.

12

13.

ls.b.

13.60.

13

1"

is.

i6.

17.

20,

F

$ 22.b. DMM-)l indicates relay 1C71A-KIC Cenudt Cloved.
$ 22.c. DMM-2 indicates relay 1C71A-KIE Conlacd Qlonwd.

D

d

light (P€01-19C) is on.
DMM-1 indicates relay 1C71A-KIA coned clowd

DMM-2 indicates relay 1C71A-KIB Coma(X c\onwl,

PDCIaThD

MSL A OTBD MSIV 1B21-F028A green indicating
1ight (P601-15C) is off.

DMM-1 indicates relay 1C71A-K3IA coMed ofRn.
[vM=2 indicates relay 1C71A-KIB Contacy OpeA,

DE|eTep
MSL A INED MSIV 1B21-F022A switch (P601-18C)
placed to AUTO, (Mode lerad)

MSL A OTED MSIV 1B21-FO028A svitch
placed (P601-15C) to AUTC. (Mede lerd )

MSL A INBD MSIV 1B21~-F022A svitch (P601~18C)
placed to CLOSE. (Mode 3,4, or 3)

MSL A OTBED MSIV 1B21-F028A svitch
placed (P601-19C) to CLOSE. (Mode 3,4, or 5)

MSL C INBD MSIV 1B21-¥022C switch (P601-18C)
placed to TEST.

MSL C OTBD MSIV 1B21~-F028C switch (P601-19%C)
placed to TEST.

MSL C INBD MSIV 1B21-F022C green indicating
1ight (P601-18C) is on.

$ Denotes Technical Specification requirement,

| OM7A: SVI=C71-T0039
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SECTION 5 1

22.4
23.a.

a3.p,
23.8.,

23 K

24.2.

$ 24.b.

$ 24.¢.
24 o

a8.8.

25.b.
25.¢c.

<3
26.
27.
28,
29.

50,
3/

$ Denoctes Technical Specification regquirement.

":Pc ANGE Page: 17

PAGE [é_-' O*'a.L Rev.: 1
S

Dilered

MSL C INBD MSIV 1B21-F022C green indicating
light (P601~18C) is off.

DM¥-1 indicates relay 1C71A~KIC cNTLCY ofRA,
DMM=2 indicates relay 1C71A-KIE Contalt open.

Pilcted
MSL C CTBD MSIV 1B21~F028C green indicating
light (P601-15C) 4is en.
DMM=-1 indicates relay 1C71A-KIC Conact Clomd,
DM¥M=2 indicates relay 1C71A-KIH comMatt Cotidd,
P latey

MSL C OTBD MSIV 1B21~-F028C green indicating
light (P601-19C) is of?.

DM¥=1 indicates relay 1C71A-KIC cComect open.
DMM-2 indicates relay 1C71A-K3IE Comtatd Gfea.

DEeTeD

MSL C INBD MSIV 1B21-F022C swvitch {P601-18C)
placed to AUTO. (Mode lera)

MSL C OTBD MSIV 1B21-Y028C svitch
placed (P601-15C) to AUTO. (Mode lerd )

MSL C INBD MSIV 1B21-F022C switch (P601-18C)
placed to CLOSE. (Mode 3,4, or 5)

MSL € OTBD MSIV 1B21-F028C svitch
placed (P601-195C) to CLOSE. (Mode 3,4, or 5)

Delerer

OM7A: 38VI-C71~-T0039

Initials
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TEMP CHANGE
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SECTION 5.1

4.
3s.
J6.a.

|s 36.b.

| s 36.c.

36 .4

37.a.

37.k.

37.c.

2.4

38.a.

$ 3s8.b.
$§ 38.c.
56 &
I5.n.

3%.c.
39 &

I 40.

MSL B INBD MSIV 1B21-F022B switch (P601-18C)
placed to TEST.

MSL B OTBD MSIV 1B21-FC28B switch (P601-19C)
placed to TEST.

MSL B INBD MSIV 1B21-F022B green indicating
light (P601-18C) is en. _

DM¥-1 indicates relay 1C71A-KIG Conad Zlovwd,
DMM-2 indicates relay 1C71A-K3F CoAvach Qo
VEILTED

MSL B INBD MSIV 1B21-F022B green indicating
light (P601-18C) is off.

DMM-1 indicates relay 1C71A-K3IG cOMYack 6PN,
DMM=2 indicates relay 1C71A-K3IF Comaty OPRA,
bclatey

MSL B OTBD MSIV 1B21-FC028E green indicating
light (P601~-15C) is on.

DMM-1 indicates relay 1C71A-K3G ConNthct clowo.
DMM-2 indicates relay 1C71A-K3F Contast Qohud.
De leted )

MSL B OTBD MSIV 1B21-F028B green indicating
light (P601-15C) is off.

M-l indicates relay 1C71A-K3G ConSect apeny
DMM-2 indicates relay 1C71A-KIF Qantact opan

De(eTed

MSL B INBD MSIV 1B21+F022B svitch (P601-18C)
placed to AUTO. (Mode lerd)

$ Denctes Technical Specification reguirement.
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Attachrent 2 (Cont.) TEMP CHANGE ] OM7A:  SVI=C71-T0039
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SECTION
4.

42.
43.
46,
47.

48.2.

48.c.
43¢
45.a.

45.Db.
"o:o

1.9

50.a.

$ S50.b.
$ 30.c.

5l.a.

;LL. Rev.: 1

5.1

MSL B OTED MSIV 1B21-F028B switch
placed (P601-19C) to AUTO, (Mode 1 ord )

MSL B INBD MSIV 1B21-F022B switch (P601-18C)
placed to CLOSI. (Mode 3,4, or 5)

MSL B OTBED MSIV 1B21-F028B switch
placed (P601<19C) to CLOSE. (Mode 3,4, oOF 5)

MSL D INBD Mt “21=F022D switch (PE01-18C)
placed to TE

MSL D OTBD MSI\  21-F028D sw.tch (P601-15C)
placed to TEST.

MSL D INBD MSIV 1821-F022D gruen indicating
light (P601-18C) is en.

DMM¥=1 indicates relay 1C71A-KII Come v Clomtd.
DMM-2 indicates relay 1C71A-YID Contucd clomuwl.
Pi (eTep

MSL D INBI MCIV 1B21-F0220 green indicating
light (P6ui~-18C) is off.

DMM=1 indicates relay 1C71A~KIE Cem'alY oPRA,
DMM=2 indica.es relay 1C71A-KID Ooatack oPRA.

DeleTey

MSL D OTBD MSIV 1B21-F028D green indicating
light (P601-19C) 4s on.

DMM-1 indicates relay 1C71A-KIE Comva(t alol
DMM-2 indicates relay 1C71A-KIN Cuatact Qo

Delered

MSL D OTBD MSIV 1B21-F028D green indicating
light (P601-19C) is off,

$ Denctes Technical Specification reguirezent.
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SECTION 5.1 Initials

51.b. DA 1 indicates velay iC71A-K3l QCaNTth ofan,

Sl.c. DMM~2 inuicates relay 1C71A=K3ID CONYGLY aPiA

S.d Deleter

2. MSL D INBD MSIV 1B21~F022D switch (P601-18C)
placed to AUTO. (Mode lerQ )

3. MSL ' OTBD MSI'v 1B21-F028D switch
placed (P601-18%) to AUTO. (Mode lera )

MSL 7 INBD MSTIV 1iB21-FC22D switch (P601-18C)
placed to C'OSE, (Mode 3,4, or 8)

MSL D OTED MSIV 1B21-F028D switch
pla 2d (PE01-1%C) t. CLOSE. (Mode 3,4, or 5)

\

S €TED

VALY SR irformed that stroking
e KSIV'is eceppleted., /
Tine Date

u-ﬁl -:-‘%\**\-—:s
SECTION 4.0

2=ST INSTRUMENTS:

- -

MPL NUMBER CAL. DATE CAL DUE DATE INT

IGITAL MULTIMETER

DIGITAL MULTIMETER

COMMENTS :

Performed by:_ _ _

Independent Varitie. _ PR S M,.YJ
Initials Date

$ Denctes Technical £, o fuirezent.
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Verified By:

“Bignature/initials Date
*--M--------------‘-------------------’-.-----.-------..-.-----*
| | COMPONENT JREQUIRED ) INITIALS |
| LOCATION | MPL OR NAMI | POSITICON | ,IRSTISEC?NSl REM).RKS
| | | | VERIF|VERIF |
|Contre. Rm| MSL A INBD MSIV | . R | |
| P601-18C |1B21~-F022A switeh| | | |

o

----- -----+------.m--------.Q--------.&-----c#----.-#--u------

|
I
|
|
i |
|Contrel Rm| MSL B INAD MSIV | ¢ | | | |
| P601l=18C |1B21~-F022B switech| | | | I
i----------‘---u-----------o-*----n-.--¢----.-¢--n-»-*---------l
|Contrel Rm! MSL C INBD MSIV | L | | |
| P601-18C |1B21-F022C switch| | | | |
---------.‘---.---"-—-------¢---------¢-----.+------#---‘“‘---l
|Contrel Rm| MSL D INBD MSIV | * | | | |
| PE01=18C |1B21-F022D switch| | | | i
- - I
|Contrel Ra| MSL A OTBD MSIV | L | | |
| P601=1SC |1B21-FO28A switch| | | | |
'----------ﬁ-----.-----‘-----¢--------.#-..---*----.-*----'----l
|Centrel Rm| MSL B OTBD MSIV | * | | | |
| P601-19C |1B21~T028B switch| | | | |
----------ﬁ------n-----a---.¢---.----.¢------Q--.--.‘--------.‘
|Concrol R=| SL € OTBD MSIV | . | | | |
| P601=19C [1B21-FO028C switch| | | i |
----------&----------------o#---n----.Q.-----+.-----‘---------I
|Control Rm| MSL B OTBD MSIV | .| | | |
| P8C1-19C [1B21-F023B switch| | | | |
------—-..‘--.-------------.+-.-----m.#-----.#-----.+-.-------l
|Contrel Rm| DMM | removed | | | |
| P69l | I | | | :
|

|

I

|

|

'---------.¢-.. . - - — - - — - - -

jCont. ol Rm| D% | removed | | |
| P6%2 | | § - | |
-C...m---n*-‘---------u--...’---------‘a----.+-----.’---------
|Control Rm| DMM | vemoved | | |
| P6%3 | | | | |

.---------¢------‘--------.-’-------'-‘.-----‘-----.‘--’------I

|Control Rm| DMM | removed | | | |
| P64 | | I | | |

’-----.--.-------...--.----O-~ - -

TC
8 ¢ R‘b Ak(\‘rw b‘j 5\.{!}!:\‘501 OPUR“’L"
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4.C.2.

4.0.3.

4.0.4.

‘lols.

4.0.6,

15‘ I 4.0.7

Se
B

4.0.8,

Initials

This instruction may be perfsrzad in Opcrutiona{:§§§52§_
Conditien 1,33\\'\ or 8.

No testing or maintenance is being performed f\
which would initiate a half scraz RPS signmal. <§§;E;£:f

The feollowing annunciators are reset: )
a. 1/2 SCRAM A/C (P6BO~-5A=AS) %
P, 1/2 SCRAM B/D (P680=5A~-25) ——
T
DLc€TED
I2 unit 4s 4n MODE 3, 4, eor 5! J
a. €95 cozputer peint, RPS CHANNIL ISOLATION A /4= T
STATUS, B21ECO13 indicates NORX. fv'/i' ‘
/
P. €95 cozputer point, RPS CHANNEL ISOLATION B {
BTATUS, BZlECOl4 indicates NORM.
€. C95 cozputer point, RPS CHANNIL ISOLRTION C
STATUS, B2lECOLS 1ndicatu NORM.
d. C55 cozputer point, RPS CHANNEL ISOLATION D ,"
BTIATUS, BZlECO16 indicates NORM. " 2
Ba RO W efFait . TOYES 7»:0 —
\ "_f"
L ) ‘\q“
Calibration Due Date is current en all A} flad
test equipment, :;__ e s

— SEE XTRCHREDN PPEEL  \Uo ——

~—~— o 1

————

’—\ \/ }v . (‘ ﬁ - -J
Perforzed by: k\\\ttf_ff“\( 163 TS M g 02 . ¥
— Y | 7J 'y

' —-

¢ N\ i - v 4 =
T Bignature Initials Date
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Attachment 1 (Cont.)
Sheet taof |

4010

40.10.0.

40.10s.

40104

Switch 1C71A-S6A MAIN STEAM LINE ISOL YALYE TEST i3 {n the NORM
position.
Switch 1C71A-S68 MAIN STEAM LINE ISOL YALYE TEST is {n the NORM
position.
Switch 1C71A-S6C MAIN STEAM LINE ISOL YALYE TEST 18 1n the NORM
position.
Switeh 1C71A-S60 MAIN STEAM LINE ISOL YALYE TEST is in the NORM
position

OM?A: SYI-C71-T003%
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PACE J& oF [

TEMP CH/NGE
]
_A:oszqoval

ttach=ent 2 . SVI=C71=-T0039

. Sheet l 02 6

LICTION 8.1 nitials
b inisius
£ 9
% Unit Sudrryine infeorzed that the NSIV's < 7‘
v‘::,l Pe siroke.. 2050 Jp-2 ;7.__,-1#\
/ s Tt  hats
| ‘ s ‘: N,
8. . MSL A INBD ns* 132170222 svitsh (P6Cl-18C) W\
placed to TIS' e -]
$. MSL A OT32 MSTV mz-roan sviteh (P601-19C) N '-
placed to TIST, __&
10.a. MSL A DX2D )B!"-’ 1321-7022A green indicating \v Wa
1ight (P601=1¢C) is ea. \_.,_9‘

TGe /

8 $ 10.5. DMl indicates ralay 1C71A-KOA ecorvact S\omecl ————,-f‘--—
< $ 10.c. DxM-2 indicatas ralay 1C71A-K03 (Comaly eloneed, T T
/0 .4 DEleTed

11.a. MSL A INBD MSIV 1B21-7022) grean indicating v,
1ight (P601-18C) is eoff. %\

- \-‘i—‘?‘/

- 11.b. D0d-1 indicates relay 1C7IA-KIA Comect Opan T T

11.c. Dve2 indicatas relay 1C71A-K3D coakact eprn. g‘i\\

$ Danctas Technical Specification reguiresant,
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Attachoent 2 (Cont.) [Proemem——e— OM7A: SVI-C71-T0038
Sheet 2 of 6 ":"cg‘““ Page: 16
pact JZ of g ; Rev.: 1
SECTION 5.1 Initials
1é& DilaTed.

12.a.

§ 2.k,

$ 112.c.
2D

13..‘

3.2,
33.8.

(3.4

4.
as.
aé.
7.
20.
21,
22.a.

$ 22.»

MSL A OTBD MSIV 1B21-FO28A green indicating %‘\
light (P601-19C) is en.

DMM-l indicates relay 1C71A-KIA Conect clowd ,_%_,‘; ;
DMMe2 indicates relay 1C71A-KIE omia(t c\ndl. é\_\-
JilaThp -

/

MSZ A CTBD MSIV nz'-ro:u green indicating
ight (PE01-15C) is ef?

DMMel indicates relay 1C7IA-KIA Coteadd op«.——%\\:
DMMe2 indicates relay 1C71A-KIB Contalk opu

Peleted

'\.‘A
MSL A INED MSIV 1B21-T02:A switeh (P601-18C) LW
placed to AUIC, (Mode 1 erd) -—-d\-
MSL A OTED MSIV 1B21-F028A svitch \
placed /P601-15C) to AUTC. (Mede lord ) .
MSZ A INED MSIV 1B21-F022A svitch (P601-18C)
placed to CLOSI, (Mode 3,4, or §5)
MSL A OTBD MSIV 1321-F028A switch // 9
placed (P601-15C) to CLOSE. (Mode 3,4, or 85) /' N
MSL C INBD MSIV 1321-F022C switeh (P601-18C) \\j

placed to TIST.

MSL C OTED MSIV 1321-F028C svitch (PS0l1-19C) / "
laced to TIST. '

)
MSL € INBD MSIV 1B21-7022C green indicatin -t
1ight (P601-18C) is en. ¥ @

' LD, DiMel indicates relay 1C71A-K0C Cenudt Cloned). Y
$ 22.c. D2 indicates relay 1C71A-KE Canled um.ﬁ\
" S =

$ Denctes Technical Specification requirezent.




TENP CHANGE

-
worce JY of /7 |

Attach=ent 2 (Cont.) OM7A: SVI-C71-T002S%

heet J o2 € Page: 17
Rev,: 1
< SECTION 8.1 Initials
/0' 224 Dileted ' 3
23.a, MSL C INBD MSIV 1321-F022C green indicating S:\
light (P601-18C) is of!. - S
g 23.b. DMM-l indicates relay 1CTIA-K3IC CuNWEY ofRA. S
2).c. DMM-2 indicates relay 1C71A-KIR Can¥alk opin. &_\_
T -
/0 £ & DL!C“D
24.8. MSL C CTBD SIV 1321-F028C green indicating SN
light (P601-19C) is en. Sl
T¢

§ 24.b. DMM-l indicates relay 1C71A-KIC Conact Clomiih X
§ 24.c. DMM-2 indicates relay 1C71A-KIE eomatt caial, U °©

Te add Deleten

C 2 ,
25.a2. lﬁz C OTBD MSIV 1:21-?92!: gTeen indicating § : &
ht (P601-19C) is ol!. ( N
« | s
8 25.b. D=1 indicates relay 1C71A-KIC comuct ofun, —_.'..\\\
25.c. DMM-2 indicates relay 1C71A~KIE Cantatiopn., T -
T¢ . i
/0 | 256 DeleTed i
T 26, MSL C INBD MSIV 1821-F022C svitch (P601-18C) ’T:‘\'\
8 placed to AUTO. (Mode lara) Sl
27. MSL € OTED MSIV 1321-F028C sviteh S
placed (P601-19C) to AUTO. (Mode lerd ) < N (A
28, MSL € INBD MSIV 1321-7022C svitch (P601-180C) i
placed to CLOSE. (Mode 3,4, or §) ]
29. MSL © OTBD MSIV 1B21-F020C svitch I {i
1e placed (P601-19C) to CLOSE. (Mode 3,4, er 5) [
>, ; |
0 2o pilere)

TP

$ Denctes Technical Specification reguirezent.
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Attach=ent 2 (Cont.; EMP CRANG OM7A: SVI-C71-TO03?
Sheet 4 o2 6 . Page: 18
PAGE 22 ofrd/ | Rev.: 1
SECTION 5.1 Initials
34.  MSL B INBD MSIV 1321-F0228 svitch (P601-18C) f'v
placed to TEST. , E:\' .

36.a.

$ 3é6.c.
T A
36 .4

36.>.

37.e.

MSL B OTED MSIV 1832170283 switch (P601-19C)
placed to TEST.

MSL B INED MSIV 1B21-F0228 green indicating
light (Ps21-18C) is on. )

DMM=1 indicates relay 1C71A-X36 COand clobhnud, -
DMM-2 indicates relay 1C7LA-KIF Cohvach clomad) é_’_\f‘\
VEITED

MSL B INED MSIV 1321-7022B green indicating

light (P601-10C) is of¢.
DMM-1 indicates relay 10714-K3G eOMack GRRA.

DMM=2 indicates relay 1C71A-KAT Lomder OPRA,

pbelarey

MSL B OT3D MSIV 1321:TC28B green indicating Wie &
lighs (PE01=15C) 4s un. ﬁ_\
DMMel indicates relay 1C71A~KIG Centtad dw-\?':_-h, A
DMM-2 indicates relay 1CZLA-KIT Conta st QoS _E”?‘
delatey * :

MSL B OTED MSIV 1B321-F028B green indicating
light (P6C1-19C) 4s off.

M-l indicates relay 1C71A-XIG Can%act apen
DMM-2 indicates relay 1C71IA-KIT Qantact apan

De(eTed

MSL B INBD MSIV 1R21-F022% switch (P601-18C)
placed to AUTC. (Mode lerd)

$ Denctes Technical Specificaticn requiresent,

pa
.

=

o \: —
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TEMP CHANGE
B
PAG
LPAGE M of /7.

Sheet 5 of 6 3 Page: 19

Attachment 2 (Cont.) | T;Np'c—?m'g;'aomm §VI=C71-T0039

PAGE ofra/ [Rev.: 1

SICTION 8.1 nitials
4. MSL B OTED MSIV 1321-F0283 svitch /1
placed (P601-19C) to AUTO. (Mode 1 or ) S~

42. MSL B INED MSIV 1821-F0228 svitch (P601-18C)
placed to CILOSE. (Mode 3,4, or 8)

43. MSL B OTED MSIV 182170283 svitch
placed (P601-19C) to CLOSE. (Mode 3,4, or §5)

46. MSL D INED MSIV 1B21-F022D switch (PE01-18C)
placed to TEST.

L
'h‘
W I(
’ K
;\‘ ‘,‘/
( ~ o

S
47. MSL D OTED MSIV 1321-FC28D switch (P601-15C) g ‘
placed to TIST. —

48.a. MSL D INBD MSIV 1B21-F022D green indicating
light (P601-18C) 4is eon.

$§ 42.>, DMM-l indicates relay 1C71A-KII Coned ol

$§ 43.c. DMM-2 indicates relay 1C71A-KID Convecd zu.u.\&/‘

B¢ PileTe)

49.2. MSL D INED MSIV 1B21-70220 green indicating
light (P601-18C) is o2¢.

45.>, DMM=l indicates relay 1C71IA-KII OemtatlY ofRA.
45.c, DMM~2 indicates relay 1C71A-KID Comdack oPRN.

| B

9.9 DzleTey

S0.a, MSL D OTBD MSIV 1B321-F0280 green indicating
light (P601-19C) 4= en.

; 50.b, DMM~l indicates relay 1C7)7-KIE Comatt el

$ 20.c. D=2 indicates relay 1C71A~K3ID Cuataut Qo

o.d Dalgred

S1.a. MSL D OTBD MSIV 1321-~7028D2 green indicating
light (P601-19C) is off. :

$ Denctaes Technical Specificatien reguireaent.
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TEMP CHANGE
# %)

PACE LT oF /2

SMPC?ANG(
OF
SECTION 5.1 !

S51.b. DMM-l indicates relay 1C71A-KIE CafTeh 6P
Sl.c. DMM-2 indicates relay 1C71A-KID CONYACY ofRA

OM7A: SVI=-C71-T0039
Page: 20
Rev.: 1

Attachzment 2 (Cont.)
Sheet 6 of €

S.d Deleter

52. MSL D INBD MSIV 1!21-?022%&11%:5 (PEC1-10C é@’\

placed to AUTO. (Mode lara ) )
83. MSL D OTBED MSIV 1321-7028D sviteh ).
placed (P601-15C) to AUTO., (Mcde lera ) g
|
54. MSL D INBD MSIV 1B21-F022D switch (P601-18C) f"/ f‘
placed to CLOSE. (Mode 3,4, or 8)
88. ¥SL D OTED MSIV 1B21-F028D switeh /\/’

placed (F601-19C) to CIOSE. (Mcde 3,4, oF 8)

/
- De lere)

6C. UAY SukrViaer inZozrzed that stroking

the MSIV's cempleted. 2/ &2 /
/‘//-%z » r _.f..._"g-/
‘M. 9 D.anat sl
szeTIoN €6 ?

TEST INSTRUMINTS:
MPL NUMBER CAL. DATE mmun(nrtzl

DIGITAL MLTDETER LIC-MOSZT A /7] A /,-I \
;] - 8 ~ne N ’/ - /| X
proz7aL MorrnaTEr Lo FUSS o /3. AR L

] ~—
/

COMMENTS : [ i s

—10 — o b ) )
Parforzed by:x S _L( 7] JLh' ) &7 [-2-8

i A | v a

i 97 X . - ¢ —
Independent Verifier: A/ow & 7 7 —
’ ‘i;qmtu:o Initials Date

$ Denctes Technical Specification requirezent.
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OM7A: SVI=C71-T0039
’ Page: 21
PAGE EL_ Rev.: 1

YSTEM RESTORATION

Title: Main Stean Line Isclation Valve Closure
Chanrnel Iunctiona )

imMP L

Attachaent 3
Sheet 1 02 1

Verified By: \| — 1i~2- 1

JE\.\- . / "7“.5"7
ignaturs/initials Daze
*--.--..-----‘--------'--------..-...-..-----..--------".---.“
| | COMPONENT | REQUIRED | NITIA'S | |
| LOCATION | MPL CR NAME  |POSITION | |SECCND| RIMARKS |
| | | | VERIF|VERIF | |
I----- ..... Q--.------—-------¢----.---o¢-.-.-o‘-----h‘--.------I
|Contrel Ba| MSL A INED MSIV | * | | SW IN

601-18C 1=-F02 v h
{-‘.’.S--3!--1ifi:.IS:E‘.‘.:-iEE-.------...l L A

[Contzel R=| MSL B INBD MSIV |

| PE01-18C |1321-F0228 switeh| W’&’lL
l----------‘----------------“----.“-“ --w.-,.‘---.-----
[Control Ra| MSL C INED MSIV | . C:'
| PE01=18C |18321-F022C switeh|

'-.a------.4----------------.¢..--o---.¢-.o--q"-.--.‘----p----

|Cent c¢ Rz| MSL D INBD NMIIV |

| P6Cl-18C Il!2.-'3223 sw.%eh| I}}
l----------‘--..-------.----.,-o------.# -..#.d.q-co.---
|Centrel R=| MSL A OTBD M2IV |

| PECL=15C |1B21~FO28A s..3ch | Cfi_,ifi;ﬁﬁkl
l----------..-------.-----.--Q.-—-----q---o— — - -
|Centrel Rm| MSL B OTBD MSIV | ¢ | @|

| PE01=19C |1B21-F0283 sv.tch] | 4
l----------Q--..-.---------..Q-.--.--..Q-----."-b. — - - -
|Contrel R=| MSL C OTBD MSIV | e | |
| PE01=15C |1B21-F028C. wwiteh| | ORC | |

'---------.6--.-----.-------.‘...----..4..--- -t

;C;nt:el R=| MSL B OTBD ufrv | . I(SBL | 5% EQ
| P601=19C |1B21-FO28B switch| |
- - -— --..‘.-‘-..’--;:z:---l
[Control Ram| DM | Feasved | l Ve
| P65 | | ONE |
'--.-----..‘--..----..-----o.’..-....-.‘..-- ’-..¢. ..-o.l
|Control Ra| DMM | Temoved | -1

| P62 | | 1 53¢
l.------.--¢.-.-----.--.-..-o‘-------.-‘-..-- -——
|Control Ra| DMM | resoved |

| F€93 | | |
----------¢--..------.-'--.-’.'------.‘----.CJ
|Contrel Ra| DM | removed |

| Pesa ] | | O

B R L - - D.----».‘-.-‘.‘

TC
B | *Ra diremd By Suwetig O.u'dv-

o p
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MEIVeChranolog' Of Everts

Qctober 28, 1GE°

1238 . Surages INED MSIV 1BZ1.FI02I0 for STI-2Z'.02%A Section 8.1,
pe~ T3S va.ve Gic net glose for 1€ sesonzs. Level Tes:

Exzepticn Repers writien (STA Log!

18«2 - Re-openes 1B21-FCC220 (Plant Log!
1907 - Dez.ared 1B21-F20220 1nop, viosing time was 22.5 secrnis froe

871 data (Fiant Log) (LCO written, 87-2031)
2103 - Fe-stroke: 1B21-FOCZ2D - tire to close 3.2 seconcs (F.ant LOE

210% - Strokes 182°«FIIZ20 again - time tc close 2.5 seccncs (Plar: 58

222" e Séz.fiir (haZ zeas mase Ty PLact Managesen:t it sircke 4.l
MIZV's to chezx for comm:n mode failure. Founc 1EZ'-FOCZEE hac
8" iritifs s.ow shroxe time of 11.9 seconds, secens siroe wWas
Sv¥ seconss (Faart Log

2235 o YBI'eFO02Z. was re-siroked, valve closed in less than © secints
Va.ve w38 stroses Agairs and stroke time was less than J secir:i:
(874 Leg' 1B2'FLlZE0 ant FOO2SE alse experience: long cicsing
timae (77 seconcs wr: "¢ seconcs). When restroxes va.ves ral
tisgs 57 aLprex, seconcs e82s., In all cases the scliencic Ligrntl

‘stleFile anC - 7383 de-energizec (STa«log)
sc.atec "U" Mair ftear Line (STA Log!

- I1s0iaces "o ce ‘Unit Log

£33 o J8Ci0%es "' MS. .ant Log

2310 « ALl MSIVs were ver.lied tc stroke within -5 seconds. Coulid nct
repeat the initic. condition causing MSIV to slow close. Stroxirg
the MSIV has free: up the Sclencid/Pneumatic valves, which centrcl
MSIV stroking, ©f any foreign matter or moisture. In § to 7 days

MSIV Isolation S:zram test is scheduled, if this is delaysc we'll

ras: stroke the MSIV's again to see if event is repeatadle. De-
clared 1B21-FO0220, FO028D and FOO28B operable. (Plant Log)

2340 - Restorec "D" MSL (Plant Log!

October 30, 1987

0010 - Made 4hr. report on slow closing MSIV's (Plant Log)

0300 - Test Exceptinn Report (TER) 451-1 for MSIV closure was approved.
All MSIV's restored, (STA Log)

(1)



TE: L8t.t (MSDY Fas: Clos.re) was resc.vel and c.cfel. N¢
resir.ziions o going dack ¢ LoeT (Flant Leg

0222 « Increasing power (Flant Log)

Novemter~ 2, 1087

1942 - Commences 3V1 C71-T003y, MSL Isol Valve Closure Channel

functiona. (Unit Log' (10% stroke - partial closure - RPS.

2142 « Completed SVI CT1-T2029 - Sat

Rovesrces 3, 16¢°

b . - " - B - - o - ~ s o v
SEIPRASE: DOWRT T B 8 EINiKe Feard (Tl WS¢

218,282 « sirokes NSZVs (Unit Log

s~
i

18945

1343
1384
1355

1B21-F222D teck 18 seconds to close (Flant Log!

Aman - 1

pis Susercizaw dezlares Flgzl ancy (SRSt WOE

1B21-Fo220 resirckes 4in 2.0 seconds (Flant Log!

Unit Supervisor ceclare: FOZZT operadle (Unit Log!

1B2 Vo280 did nct close v the 2 minute 49 sescnse that thne
eartesl SWitch Wat in "C.icSE". Tock Swilth DAtk & "aute",
trer. %2 "cieose”, valve snut in 2.6 sessngs (Flant Leg!

Uris Scperviscr dec.ared FO280 Imes (Unit Leg

Dezlz=e? MSL "D" Incp bases on repeated failure of 1BI"-FIZLC

arc FO280 to sircke in requires time. (see 10-29-87 20«2« srilt
entry! (Plant Log' (ALCO writter, 87-2128)

Informes Systez Operation Center of intended plant shutdown
(Unit Log)

Commenced PWR decrease (Unit Log!’
Commenced a normal Rx shutdow (Plant Log!

Closed 1B21-F0220 3.4 second. Jnit Log)
Closed 1B21-F028D 3.3 seconds {Unit Log)

Shut 1B21-F0220 and FO28D, out of T.S. 3.4.7 and 3.6.4. Made é4hr,
report (Plant Log!

Attazhments: Unit Log

Plant Log
STA Log (2)

CR 87 .503
CR 87-513
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