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SECTION |

REACTOR OPERATIONS SUMMARY h
1 July 1988 through 30 June 1990 j -

The following table and discussion summarize reactor operations in
the period 1 July 1989 through 30 June 1990,

~2ate _  Full Power Hours Megawatt Days of Total Time  of Schedule* ’

July 1989 669.55 279.20 89.99 100.79
Aug. 1989 673.53 280.79 90.53 101.39
Sept. 1989 641.25 267.34 89.06 99.75
Oct. 1989 609.77 254.31 81.85 91.67
Nov. 1989 528.61 220.52 73.42 82.23 .
Dec. 1989 681.26 284.08 61.57 102.56 ‘
Jan. 1990 659.64 275.34 88.66 99.30 5;
Feb. 1990 617.80 257.62 91.93 102.97 1
Mar. 1990 697.98 290.91 93.81 105.07 |
Apr. 1990 634.59 264.55 88.26 98.85
May 1990 689.04 287.21 92.61 103.73
June 1990 650.13 271.08 90.30 101.13
Total for Year 7753.15 3232.95 88.51% of 99.13% of |
| Time for Yr.  Sched. Time for i
k at 10MW Yr. at 10 MW ]

*MURR is scheduled to average at least 150 ho'.rs oer week at 10MW,
Total time is the number of hours in a month or year.,

During the months of October and November (October 29-November 6),
the reactor was shut down for an extended period of time, 7.15 days, to
replace the beryllium reflector. During the maintenance outage, four (4)
graphite wedges were also replaced and various in-pool valves were rebuilt,
The extended shutdown accounts for the low percentage of total operating
time during these two months: 81.85% for October and 73.42% for
November.

There were 30 unscheduled shutdowns recorded during the year
l July 1989 through 30 June 1990. Only 8 were in the last six months, which



could be attributable to the UPS being installed in October 1989, Of these
shutdowns, 10 were Rod Run-Ins (RRIs) and 20 were scrams.

Seven of the unscheduled shutdowns (2 RRls and 5 scrams), were due to
a Nuclear Instrument drawer, Jetector or detector cabling failure generating a
spurious shut down signal (no actual high power or short period was
indicated). A bid package is being prepared to upgrade this instrumentation
and a request was made to DOE for money to support this upgrade. We
anticipate that integrated cable detectors and new Nuclear Instrumentation
will solve the spurious scram problems.

Of the remaining 23 unscheduled shutdowns, nine were component
failures, six were due to loss of slectrical power to the facility five were due
to personnel errors, and three were initiated by the duty operator in order
to repair equipment.

July 1989

The reactor operated continuously in July with the following
exceptions: five shutdowns for scheduled maintenance and refueling; and
six unscheduled shutdowns.

On July 3, a reactor scram occurred while shifting the wide range
switch upscale during a normal reactor startup. Electronics technicians
used a current source to simulate input to the wide range monitor (nuclear
instrument channel #4), but could not reproduce this problem. The cause
was suspected to be a sticking relay contact in the feedback network of the
picoammeter module for channel #4. The wide range switch was cycled
through its full range and the picoammeter relays operated normally. A
normal stariup was completed with no further problems.

On July 4, a rod not in contact with magnet rod run-in occurred when
control blade "C" disengaged from its magnet during routine shimming. The
control blade drive mechanism was removed and the upper guide tube was
realigned to center the anvil. The surface of the anvil was cleaned. A hot
reactor startup was then completed with no further problems. On the next
maintenance day, the offset mechanism and guide tube for control blade "C"
was thoroughly inspected and further refinement of the alignment was
accomplished. The control blade was then pull-tested satisfactorily.



On July 18, two reactor scrams occurred due to momentary site
electrical power interruptions which occurred during a thunderstorm.
These interruptions were verified by the power plant.

On July 28, the reactor was manually scrammed upon discovery of a
leak from primary heat exchanger 503A. After noticing an unexplained
decrease in the primary pressurizer water level, the duty shift supervisor
immediately made a brief visual inspection of the mechanical eq' ipment
room and discovered water leaking from the end-cap flange of primary heat
exchanger 503A. The control room operator was instructed to immediately
scram the reactor. Coincident with the manual scram, the duty operator
noted that a rod not in contact with magnet RRl was annunciated and that
the natural convection cooling valves (546 A/B) were open. It is believed
that an unannunciated Power Level Interlock scram from the core DP
transmitter 929 occurred just shortly before the manual scram du': to a
pressure dip caused when the leakage from the heat exchanger i'icrease !
After the manual scram, a Power Level Interlock scram locked in 2 the
annunciator which was initiated by core DP transmitter 929,

Subsequent investigation of the heat exchanger revealed a tear in the
end-cap gasket. The flange surface was cleaned and the gasket was
replaced. The reactor was then returned to normal operation.

On July 30, a reactor scram occurred due to a complete loss of site
electrical power. The emergency generator started immediately and
assumed its electrical load satisfactorily. The power loss was caused by a
severe thunderstorm. Site power returned after approximately 45 minutes
and the reactor was refueled and returned to normal operation.

Major maintenance for J 1ily included: installing a new bellows seal and
bearings on pool demineralizer pump 513B; removing, taking measurelaents
on, and reinstalling the Nuclepore irradiator case; and replacing the endcap
gasket on primary heat exchanger 503A.

August 1989

The reactor operated continuously in August with the following
exceptions: four shutdowns for scheduled maintenance and refueling; three
unscheduled shutdowns: and one power reduction to examine the Beamport
"F" valve arrangement.
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On August 15, a rod not in contact with magnet rod run-in occurred
when control blade "B" disengaged from its magnet during routine
shimming. The drive housing for this control blade was removed, the
magnet and anvil vvere inspected and the guide tube was realigned.
Electronics technic ans subsequently checked and verified the continuity of
the drive mechanisia amphenol connector. A hot reactor startup was
completed and the \cactor was returned to normal operation.

On August 22, a manual rod run-in was initiated to allow investigation
of an observed water leak in the mechanical equipment room. The small
leak was determined to be coming from a sensing line for primary flow
element 912E. The reactor was subsequently manually scrammed to allow
repair of this line. Machine Shop personael removed a section of tubing
where the leak occurred and placed a compression coupling in the sensing
line to rejoin the sections. No more leakage was observed and the reactor
was refueled and returned to normal operation. This entire sensing line was
replaced on the next maintenance day.

On August 31, a reactor scram occurred from what was believed to be
a spurious reactor loop low flow signal initiated by primary flow element
912E. The annunciation for this scram was reset before it was adequately
documented by the duty operator, therefore the "white rat" scram monitor
was used to help determine the most likely cause. It was determined from
scram monitor indications that the most likely cause was a reactor lcop low
fow signal from primary flow elemeat 912E.

One of the sensing lines for this element had been replaced three days
previously and it was thought that the transmitter may net have been
adequately vented at that time, thus allowing entrapped air to
indicate spurious flow oscillations. The transmitter was vented and a
compliance check for that particular scram was completed satisfactorily.
The reactor was then refueled and returned to normal oner=tion,

Major maintenance items for August included: replacing the 6"
discharge line gasket on pool heat exchanger 521B; testing the operability
and placing on service the new diesel emergency generator; installing new
bearings and mechanical seal on primary demineralizer pump 513A;
replacing sensing line for primary flow element 912E; installing bismuth/
indium filters in Beamport "F" centertube; removing pool pump 5(8B to the
Machine Shop for repair; and replacing nuclear instrument channe. #4
detector (wide range monitor) on two separate occasions,
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September 1989

The reactor cperated continuously in September wikh the following

exceptions: four shutdowns ior scheduled maintenance and refueling; and
five unscheduled shutdowns.

On September 3, a reactor scram occurred from what was thought to
be a spurious reactor loop low flow signal initiated by primary flow element
912E similar to the unscheduled shutdown of August 31. The annunciation
for this spurious signal did not lock in on the annunciator board, so the
‘white rat" scram monitor indications were used to help determine the
most likely canse. The transmitter was again vented and a compliance
check for that particular scram was completed satisfactorily. No further
problems of this nature were experienced.

On September 5, a nuclear instrument channel #4 (wide range
monitor) high power scram occurred during a normal reactor startup. No
actual high power condition was indicated on any other instrumentation.
After troubleshootin, efforts, the Electronics technicians subsequently
replaced the channel #4 compensation potentiometer and the detector and
no further problems have occurred.

On September 2, a reactor scram and isolation was initiated by the
area radiation monitor exhaust air plenum alarm unit. All personnel exited
the containment building as per procedure. All indications trrom the remote
area radiation monitoring station in the Electron:irs Shop read downscale,
which indicated a probable electrical problem with the area radiation
monitor. A Health Physics technician and the shift supervisor reentered the
containment building with a portable radiation monitor and found all
radiation readings in the containment building at normal background. An
Electronics technician determined that a failed resistor in the high voltage
circuit of the area radiation monitor had caused the scram and isolation.
The resistor was replaced and the area radiation monitor was tested
satisfactorily.

On September 18, a nuclear instrument channel #5 (power renge
monitor) high power rod run-in occurred shortly after entering automatic
control during the completior: of a normal reactor startup. Immediately
prior to the rod run-in, channel #5 was indicating 109%, 5% below the rod
run-in set point of 114%. As an operator shimmed the control blades out,
channel #5 indication rose to the rod run-in trip set point of 114% before
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the automatic insertion of the regulating blade compensated. The rod run-
in trip point corresponded to an actual power level of 10.4 MW, The power
level indications on the two other power range monitors were within normal
operating limits. The rod run-in was reset and the indication for channel #5
was lowered to match the other power range monitors before the reactor
was returned to normal operation. The operator involved was instructed to
be more aware of his power indications while shimming control blades.

On September 25, an anti-siphon system high level rod run-in
occurred soon after completion of a normal reactor startup. The rod run-in
was a result of a combination of an air leak at a fittirig on the anti-siphon
pressure tank and water leaking by the seat of anti-siphon valve 543B. The
valve 543B actuator had been worked on during the maintenance day
preceding this startup and it appeared that the actuator was not completely
closing valve 543B, allowing water to leak by its seat. The combined loss of
air pressure and the valve leakage allowed water to accumulate in the a arm
sensing leg which resulted in the rod run-in. The stroke for the valve 343B
was readjusted so that the valve closed properly and the leaking air fitting
on the anti-siphon tank was tightened. The reactor was then returned to
normal operation.

The annual emergency preparedness inspection was conducted by
Nuclear Regulatory Commission Inspector, Jim Patterson, from September
26 through September 28,

Major maintenance items for September included: replacing inboard/
outboard bearings and mechanical seal on pool pump 508B; replacing
compensation potentiometer and detector for nuclear instrument channel
#4. installing new relay K-58 in the N.I. charuiel #4 downscale annunciation
circuit; replacing failed resistor in the high voltage circuit of the area
radiation monitoring system; replacing inboard/outboard bearings and
mechanical seal on primary demineralizer pump 513A; rebuilding the
actuators on valve 546A (in-pool heat exchanger) and valve 543B (anti-
siphon).

Qctober 1989

The reactor operated continuously in October with the following
exceptions: six shutdowns for scheduled maintenance and refueling; and
two unscheduled shutdowns.
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On October 10, a nuclear instrument channel #5 (power range
monitor) high power scram occurred during a norma! reactor startup. No
actual high power condition was indicated on any other instrumentation.
Electronics technicians subsequently discovered, and repiaced, a failed dual
trip unit in the drawer for this channel. A normal startup was then
completed satisfactorily.

On October 23, a nuciear instrument channel #2 (intermediate range
monitor) period scram occurred during a normal startup when the drywell
for this detector was inadvertently bumped while operators were attempting
to physically adjust the drywell for an adjacent detector. The clamps
securing the drywell for this detector were tightened ana the operators
involved were instructed to be more careful when working around sensitive
equipment. A normal startup was then completed and the reactor was
returned to normal operation.

The reactor was shut down at 2200 on October 29 to commence
special maintenance procedure #11 which includes replacement of the
reactor beryllium reflector. This maintenance outage was successfully

completed and the reactor was returned to full power operations at 1630,
November 6, 1989.

This extended maintenance outage to replace the beryllium reflector
and four graphite reflectors was accomplished in seven days as opposed to
the nine days it took to replace the beryllium reflector in 1981. The
experience, tools and knowledge gained during the 1981 beryllium
changeout assisted the planning and preparation for this changeout and
resuited in a 9 manrem dose savings (see Annual Report Section [X for
Health Physics Summary).

To change out the beryllium reflector, the reactor pressure vessel had
to be dismantled to the split ring flange and to replace the four graphite
reflectors three beam tubes had to be pulled back approximately ten inches.
During the course of the maintenance outage, the valve actuators for
V507 A/B and V509 were also rebuilt.

Major maintenance items for the month included: rebuilding the
actuators for anti-siphon valves 543A and 543B, and for in-pool heat
exchanger valves 546A and 546B; renewing the power connector for control
blade "D"; replacing the dual trip unit in N.I. channel #5 drawer: removing
Beamport "F" centertube:; removing the (saddie) air cans in Beamport "A";
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loading spent fuel elements in tne National Lead fuel shipping cask and
transferring them to the beamport floor for temporary storage; replacing
two thrust bearings and one line bearing in pool pump 508A; connecting
reactor control instrumentation and back up door power to the new
uninterruptible power supply (UPS) and placing the UPS on service:
rewiring the Elgar AC line conditioner for standby operation and removing
from service: and commencing special maintenance procedure #11 which
includes replacing the reactor beryllium reflector.

November 1989

The reactor operated continuously in November following completion
of the extended maintenance outage with the following exceptions: three

shutdowns for scheduled maintenance and refueling; and four unscheduled
shutdowns.

On November 6, a reactor loop low pressure scram occurred during 1
low power (5 kilowatts) test to perform rod worth measurements, when tae
primary demineralizer loop isolation valves (527F., 527F) were opened. The
demineralizer loop had been isolated and depressurized to change the
demineralizer prefilters. When the isolation valves were opened after
completing this task, a slight (momentary) pressure drop was detected at
primary pressure transmitter 943 due to its close proximity to the
demineralizer inlet isolation: valve (527E), thus initiating the scram. This
task is usually, though not always, completed with the reactor shut down and
the primary system depressurized. In cases where the primary system is
pressurized, the demineralizer prefilters can be isolated locally with manual
isolation valves without using the air-operated loop isolation valves (527E,
527F). This results in depressurizing a small portion of the demineralizer
loop volume (one filter bank) instead of the entire demineralizer loop.

These local manual valves can then be operated slowly to prevent significant
pressure changes. Tae operators involved in this particular case were
instructed to follow the accepted method for performing this task with the
primary system pressurized.

On November 9, a nuclear instrument channel #3 (intermediate range
monitor) period scram occurred while the reactor was operating at a steady
state 10 MW. No actual power transient was indicated on any other nuclear
instrumentation. The intermediate range short period rod run-in and
scrams are designed to assure protection of fuel elements from a continuous
startup rod withdrawal accident (HSR, Add. 5, Section 5). If an actual power
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transient had occurred at 10 MW, the three power range instrument scram
and rod run-in trips would have occurred before a short period trip could
occur. The cuannel #3 detector drywell and the surrounding pool area were
visually inspected with no unusual indications noted. A front panel check of
channel #3 was completed, no electrical anomalies were indicated, and this
particular problem could not be duplicated. The reactor was subsequently
returned to normal operation with no further protlewms of this nature.

On November !4, both of the operating secondary coolant pumps shut
down when their substation power supply breaker tripped due to a thermal
overload. This occurred when the motor for secondary pump #2 drew
excessive current and its local breaker failed to trip, which then caused the
substation breaker to trip. This substation breaker supplies power to the
local breaker panels for secondary pump #2 and #2. The primary coolant
inlet temperature then rose to the high temperature scram set point of
148°F in approximately two minutes, causing a reactor loop high
temperature scram. The operators involved in this particular situation did
not respond quickly to the changing temperature because they were
occupied with determining the cause of the loss of secondary flow. They
have since been instructed that in this situation, the standard operating
procedure calls for a manual reduction in reactor power if full secondary
flow cannot be restored immediately. It was subsequently determined that
the motor for secondary pump #2 had an insulation breakdown, requiring a
complete rewinding. The local supply breaker for this motor was also
replaced.

Later on November 14, the reactor scrammed due to a momentary loss
of site electrical power. This was verified by the University power plant.
The reactor was refueled and then returned to normal operation.

Major maintenance items for the month included: replacing the
beryllium reflector; replacing four graphite wedges: wiring the distribu-
tion panels tor the UPS: replacing valves 550 C & D (pool to primary chec'’
valves); rebuilding the actuators for primary isolation valves 507 A and B;
replacing the detector for nuclear instrumeni channel #2 (intermediate
range monitor): installing bismuth/indium filter in Beamport "F"; replacing a
blown fuse in the local breaker for primary pump 501A; and replacing the
auto transfer switch for emergency electrical distribution with a new
"adjustable” switch set at 255 amps.
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Recember 1989

The reactor operated continuously in December with the following
exceptons: four shutdowns for scheduled maintenance and refueling; and
two unscheduled shutdowns.

On December 2, a nuclear instrument channel #5 (power range
monitor) high power scram occurred. No actual high power condition was
indicated on any other instrumentation. Channel #3 is one of three power
range monitors, all of which will indicate any actual high power condition
and will respond by rod run-in or scram. Electronics technicians
subsequently discovered, anc replaced, a failed trip module in the drawer

for this instrument. The reactor was then refueled and returned to rormal
operation.

On December 11, a rod not in contact with magnet rod run-in
occurred when control blade "B separated from its magnet during a normal
reactor startup. The reactor was subcritical when this occurred. The rod
drive amphenol connector was checked and the magnet strength was tested
satisfactorily. The anvil surface was cleaned and the pull rod was centered
within the guide tube. A normal startup was then completed with no further
problems of this nature.

Major maintenance items for this month included: replacing the
drawer trip module on channel #5; installing a new breaker on secondary
pump #2 controller assembly; installing a spare trip actuator amplifier in the
rod run-in position; and replacing the source range monitor detector.

January 1990

The reactor operated continuously in January with the following
exceptions: six shutdowns for refueling and/or maintenance; and two
unscheduled shutdowns.

On January 1, a rod run-in occurred simultaneously with the
acknowledgement of an $-1 on limit annunciation. $-1 is an automatic My
operated hydraulic valve which allows secondary water to bypass the primary
heat exchanger according to temperature demand. An annunciation for this
valve occurs when it reaches 20% of its fuil open or full closed position. No
unusual or abnormal indications were seen or recorded on any instrumenta-
tion &t the time of the rod run-in. After examining all reactor indications
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and finding no apparent cause, %% rod run-in was reset and the reactor was
returned to normal operation. The S-1 arnunciation was felt to be
coincidental and the rod run-in was consid. ved spurious.

On January 31, a manual rod run-in was nitiated by the shift
supervisor after observing the channel 5 and 6 power range indications
drifung down below 95% power. The problem \was isolated to channel #4.
the wide range monitor. This channel is part of the servo mechanism that
automatically maintains reactor power at a preset point. The detector for

this channel was replaced and its drywell was repositioned. The reactor was
subsequently returned to normal operation.

Major maintenance items for this month included: installing a new air
can in Beamport "A"; installing a new ce  rtube with silicon filters in
Beamport "F'; and replacing channel #4 detector (twice).

Eebruary 1990

The reactor operated continuously in February with the following
exceptions: four shutdowns for refueling and scheduled maintenance: one
shutdown for refueling and a Nuclear Regulatory Commiss‘on reactor
ope. ator startup examination; and two unscheduled shutaowns.

On February 1, a reactor scram occurred when a Campus Facility
electrician inadvertently opened breaker #2 on the uninterruptible power
supply (UPS) electrical distribution panel #1, while attempting to secure the
breaker for a wall hcater in the UPS room. Breaker #2 on the UPS
distribution panel #1 supplies power to the UPS. The UPS supplies
conditioned power to two distribution panels located in the reactor control
room, which, in turn, supply reactor control and instrumentation power.
The opening of breaker #2 and ‘he subsequent momentary loss of control
and instrumentation power caused the scram. The breaker was immediately
reset, restoring power. A pre-critical startup checksheet was completed
and the reacior was returnec. to normal operation upon completion of a hot
startup. The Campus Facility supervisor of the electrician involved in this
incident was informed and the situation was discussed among Reactor
Operations and Campus Facility personnel.

On February 26, a manuai rod run-in was initiated by the shift super-

visor when no automatic rod run-in occurred subsequent to receiving a
channel #4 high power rod run-in annunciation and drawer light. No actual
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high power condition was indicated on any instrumentation prior to or at
the time of the annunciation. An electronics technician isolated the
problem to the dual trip unit for channel #4 (wide range monitor) which he
subsequently replaced. The dual trip unit in channel #4 provides a signal
indication for the annunciator and drawer light and a separate signal for the
trip functions (rod run-in and scram). The electronics technician
determined that the signal leg for the annunciator and drawer light was
defective and created a spurious annunciator and drawer indication. Before
replacing the dual trip unit, a test of the operability of the rod run-in and
scram trip functions for channel #4 indicated that the trips operated
satisfactorily and in their intended manner. After compieting a pre-critical
checksheet, which includes a check of all nuclear instrument channels, the
reactor was returned to normal eperation with no further problems.

Major maintenance item«, for this month included: performing the
biennial emergency drill with, emergency support groups outside the MURR;
and replacing the dual trip unit in channel #4 (wide range monitor) drawer.

March 1990

The reactor operated continuously in March with the following
exceptions: four shutdowns for refueling and scheduled maintenance; one

shutdown for a fiux trap sample changeout. There were no unscheduled
shutdowns.

Major maintenance items for this month included: replacing primary
pump 501B with a spare after a leak was detected in the pump shaft seal.

ARl 1990

The reactor operated continuously in April with the following
exceptions: five shutdowns for refueling and scheduled maintenance: and
one unscheduled shutdown.

On April 8, a manual rod run-in was initiated by the duty operator
when the outer airlock door failed to operate from its closed position. The
cause was determined to be sticking relay contacts in a door sequence
control relay. The contacts were cleaned and exercised satisfactorily and
the reactor was refueled and returned to normal! operation. The affected
relays for the outer door were replaced on April 9.
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Major maintenance items for this month included: replacing the
source range detector; replacing the close position relays in the outer
personnel airlock door; adding a third securing pin to the threaded end of
all four control biade puil rods: replacing the pool T - MV/I multivolt
transmitter; and replacing the wide range monitor detector.

May 1990

The reactor operated continuously in May with the following
exceptions: four shutdowns for refueling and scheduled maintenance.
There were no unscheduled shutdowns this month.

Major maintenance items for this month included: replacing the pool
delta-temperature summer; completing the annual containment building
leak rate test; and pulling Beamport "F" centertube back four feet.

June 1990

The reactor operated continuously in June with the follewing

exceptions: four shutdowns for refueling and scheduled maintenance;and
three unscheduled shutdowns.

On June 6, a reactor scram occurred due to the loss of facility
electrical power during a severe thunderstorm. Site power was restored to
the facility in approximately fourteen minutes. At the onset of this electrical
outage, the emergency generator started satisfactorily and assumed its
electrical loads. It \vas discovered, however, that a main facility exhaust fan
(either EF-13 or EF-1.!) was not operating. EF-13 and EF-14 are redundant,
100 horsepower motor \riven exhaust fans-either fan will start upon the
failure of the (operating) fan. Electronics technicians discovered blown
fuses in the control circuits for both fans. The fuses were replaced and an
exhaust fan was started. An emergency generator load test (Compliance
Procedure #17) was verformed and the exhaust fan operated satisfactorily.
The reactor was subsequently refueled and returned to operation.

On June 14, a reactor scram occurred due to the momentary loss of
facility electrical power during a severe thunderstorm. Again it was
discovered that the ma’ 1aust system was not operating and that the
control power fuses for each fan were biown. The fuses were replaced and
an exhaust fan was started. An emergency generator load test was
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performed satisfactorily and the exhaust fan(s) operated properly. The
reactor was refueled and returned to operation.

Exhaust fans EF-13 and EF-14 and their associated controllers are
part of a facility ventilation system upgrade completed in October of 1689,
After consultation with the system design engineers and the controller
vendor the following modifications were suggested to alletate the fuse
problems: separating the voltage source for control power to each fan so
that power for each fan is developed across different phases; increasing the
amperage rating of the control fuses from 3 amps to 6.25 amps for each fan
which would also require replacement of the 480V/120V transformer
currently rated at 250 VA with one rated at 750 VA. The first modification
has been completed. The second mo:ificauon has been completed on
EF-13 and will be completed on EF-14 when a second control power
transformer arrives. A Licensee Event Report was sent to the Director of
Nuclear Reactor Regulation on July 6, 1990 detailing these unscheduled
shutdown events and the subsequent corrective actions.

On June 18, a rod not in contact with magnet rod run-in occurred
when control blade "A" disengaged from its magnet during a normal startup.
The reactor was subcritical at the time this occurred. The anvil and magnet
were checked and cleaned and associated wiring was inspected. Rod
alignment to the offset tube was checked. No anumalies were noted. A
normal reactor startup was then completed with no further preblems of this
type.

Major maintenance items for this month included: removing the
silicon filter centertube from Beamport "F" and installing the iridium/
bismuth filter centertube; replacing the cortrol power fuses on exhaust ..
EF-13 and EF-14; replacing the reactor temperature (Te) multivolt
transmitter; repairing worn leads on the T}, RTD for the in-pool heat

exchanger; and replacing the control circuit transformer on EF-13.



SECTION II

CHANGES TO THE STANDARD OPERATING PROCEDURES

2nd Edition, Effective Date: 5/02/89

(Revisions #1 through #24 te the October 1981 printing
were incorporated.)

1 July 1989 through 30 June 1990

As required by the MURR Technical Specifications, the Reactor
Manager reviewed and approved the foliowing:

Revision No.l, dated 8/14/89
Revision No.2, dated 1/16/90

CHA:" ES TO THE MURR SITE EMERGENCY PROCEDURES AND
FACILITY EMERGENCY PROCEDURES

(dated January 1985, and revised May 13, 1988)
NOTE: New manual printed May 13, 1988

1 July 1989 through 30 June 1990

-8 required by the MURR Technical Specifications, the Reactor
M.nager reviewed and approved the following:

Revision No. 3, dated 9/18/89
Revision No. 4, dated 12/8/89
Revision No. 5, dated 3/22/90

NOTE: SEP-7, page 2: Social Security Numbers have been omitted per
request by Nuclear Regulatory Commission, Al Adams, 9/87.

The revisions to the Standard Operating Procedures and Emergency

Procedures are contained in this section with the part of each page that wes
revised marked on the right side of the page by a bracket (] ).
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STANDARD OPERATING PROCEDURES NANUAL
2nd Edition, Effective Date: 5,/02/89

(Revisions #1 through #24 to the October 1981 printing
were incorporated.)

Revision Number 1
Revision Date: August 14, 1989

Page Number
SOP/1-9
SOP/1-12
SOP/I1-13
SOP/1-14
SOP/1-15 Reset
SOP/I1-16
SOP/1-17
SOP/1-18 Reset
SOP/1-19 Reset
SOP/1-20 Reset
SOP/1-21
SOP/1-22 Reset
SOP/11-8
SOP/1I-13
SOP/I11-9
SOP/V-3
SOP/V1-9
SOP/VIII-33
SOP/VIII-35
SCP/VIIN-37
REP-9-3
REP-14-1
REP-20-2
SOP/A-8a Retyped
SOP/A-8b
SOP/A-8c
SOP/A-8d Retyped
SOP/A-12¢
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1f direct communications are lost or if one of the above
reports is not acknowledged, reactor power will be maine
tained at a steady level unti)l the problem is corrected.
The Health Physics Technician will make his final report

to the Control Room after a complete survey is conducted at
the desired power level.

1.4.4 Normal Operation

A,

Ce

0.

H.

Normal power level will be 9.90 to 10.00 MW as indicated by
the total power meter.

The control room shall be occupied by at least one licensed
operator during steady state operation of the reactor. A
second licensed operator must be at a facility location

)
]

where communication with the control room can be maintained. ]

Prior to assuming control of the reactor, the oncoming opers
ator will read the control room log book and shall be
briefed on current operation,

During shift operation, the Shift Supervisor for the new
shift will review the log book and be briefed on current
operations by the crew he is to relieve. upon completion of
the log book review, the Shift Supervisor will note the same
in the log book.

A complete set of Nuclear data will be taken once an hour
during steady state operation.

A complete set of Process data will be taken every two (2)
hours during steady state operation.

During routine operation, a routine patrol of the facility
will be made every four (4) hours according to an approved
Routine Patrol Checksheet.

Normally, the calorimetric determination of the power level
can be read directly from the digital readout and entereu in
the Nuclear Process Data. The cause of any difference
between the primary and secondary calorimetric calculations
which exceeds 5% (0.5 MW) during steady state full power
operation should be deturmined. The primary power

Rev. _8/14/89 App'd _INBW\_. S0p/1-9



A1 experimenters will be required to complete an indoctrie
nation training course on the relationship between-nis
experiment and reactor operations, emergency procedures, and
radiation safety,

A1l reactor users shall complete a Reactor Jtilization
Request form., This request must be reviewed and approved oy
the Reactor Manager.

If an experiment appears to involve new or unevaluated
nazards, a review of the proposed experiment by the Reactor
Advisory Committee may be requested by the Reactor Manager.
The Reactor Manager may require, as deemea necessary for safe
operation, that experimental data or operating instructions
be on file with the reactor operations organization.

A1l changes in beamport experiments, and intentiona! flood-
ing or draining of the beam tubes to be performed with the
reactor at power will be done only after written 2pproval 1s
initially obtained from the Reactor Manager and after a pro-
cedure for so doing has been established. Whenever practie
cal, beamports shall be flooded or drained only after the
reactor has been shutdown for at least 1Z hours.

The insertion and removal of experiments in the center test
hole position will be done with the reactor shutdown.

1.4.7 Modification Records
The purpose of the modification record system is to document
changes to reactor license related systems as described in
Hazards Summary.
These records must include a written safety evaluation which
provides the bases for the determination that the change does
not involve an unreviewed safety question as defined in 10 CFR
50.59.

Rev. 8/14/89 App'd SI}&!!S S0P/1.12
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1.6.7.1 Procedure for Initiating and Processing Modification Records

NOTE: Please contact the Modification Recoras Manager before
initiating any modification packages. The original copy
of each modification package will be kept separate from
the available copies in the file cabinet, The Modifica-
tion Records Manager will update the originals as
necessary.

A. When inftiating a modification, first obtain a blank mogifie

cation package from the file.

D0 NOT assign a number to the modification package or log it

in the notebook at this time!

B. Complete a preliminary modification proposal. Even though
it is preliminary, try to make it as complete as possible.
If the proposal req'ires a drawing or print, include it if
available. For assistance, see Modification Records Manager,
(1) When completing the safety evaluation and unreviewed

safety question sections, 1ist the Hazards Summary
Report (HSR) and the Technical Specification sections
that apply or the reason they are not affected.

C. When the preliminary proposal is written, submit it for
crew review and evaluation. This is where comments and
suggestions are solicited. Suggested changes can then be
incorporated into the final draft.

D. After the proposal has been reviewed and necessary changes
have been made, submit the fina! draft to the Reactor Manager
for review.

(1) The Reactor Safety Analysis (pg. 3) should be put in
final form. If the modification involves a change to
the Facility as defined in the HSR, include suggested
revisions to the HSR, referencing the applicable
section of the HSR.

If it does not affect the HSR, then outline the basis
for the decision,

Rev. 8/14/89 App'd WM S0P/1-13
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(2) The Reactor Safety Evaluation (pg. 4) should be put in
final form at this time if it involves changes to the
Technical Specifications or an unreviewed safety
guestion,

E. 1f the mdification is “etermined by the Reactor Manager to
be an improvement, it will then be assigned a number and
routed for final crew evaluation., If not, it will not be
assigned a number and it will be cancelled at this time.

F. After the €4:.) crew review, it will be ready .or approval
by the Reactor Manager and will be reviewed by the Safety
Subcommittee and/or Reactor Advisory Committee as necessary.

G. The rmodification will then be completed as scon as possible,
including updating any necessary prints, Standard Operating
Procedures, Compliance Checks or Preventive Maintenances.

H. When these are completed, the modification package will be
routed by the Modification Records Manager to the Reactor
Manager and signed off as completed.

1.4.8 Radiation Work Permit

A Radiation Work Permit will be completed by the Job Supervisor
and Health Physics prior to conducting any work which in the
opinion of the Shift Supervisor or the Health Physics Group
involves significant potential for exposure of personnel to
radiation or the spreading or release of airborne or surface
contamination.

A copy of this form is included in the Appendix of the SOP.
The form is used as follows:

rev., ;_14/89 App'd _w!m\____ SOP/1-14
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A,

Cs

The top portion of the RWP will be prepared by the Job
Supervisor and Health Physics. The time and date spaces
should contain the supervisor's estimate .f the duration

of the job (0800-2400 September 2, 1988; 0000-2400

September 10-12, 1988, etc.). The Job Supervisor should

be as specific as possible in describing the job. This

will aid Health Physics in determining the protective
measures necessary.

Health Physics will assign a number to the RWP and conduct
the necessary surveys and determine the protective measures
necessary for the job. Health Physics will conplete the
remainder of the RWP indicating the survey results and the
protective measures roquired. Health Physics will then

sign and date the RWP, and obtain approval signature from
the Job Supervisor and information signature from the Shift
Supervisor, if appropriate.

The Job Supervisor will provide Health Physics with the names
of personnel expected to work under the RWP prior to the
start of the job. Each person performing work under the RWP
shall be informed of the required radiation controls and
shall acknowledge being informed by signing on their
designated signature line. Health Physics wi'l have availe
able the approved RWP at the job site for ready reference by
the personnel doing the work.

When the job has been completed and the job site has been
cleaned up and decontaminated, the Job Supervisor will deliver
the RWP to Health Physics. Health Physics will verify that
the job site is clean and decontaminated, and will record
estimated dose for each person involved., Health Physics will
te ninate the RWP and maintain it in an RWP file., Any person
who signed approval or any supervisor can terminate the RWP
by signing the termination block. Health Physics must be
notified 1f the RWP is terminated by someone other than a
member of the Health Physics Group.

Rev. 8/14/89_ App'd &Eg!ﬁ = SOP/1+15
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[.4.9

1.4,10

1.4,11
1.4.11,1

1.4,11.2

Radiation Safety

The Shift Supervisor is directly responsible for the cveral)
safety of personnel on his shift and indirectly responsible for
al) pei.onnel whose safety may be affected by activities core
ducted under his supervision., Radiation safety is 2 very ime
portant part of this responsibility. It should not be construed
that surveys, monitoring, or other measurements to check for
contamination or radiation are to be made by operations persone
nel, but rather that the Shift Supervisor is responsible to
insure that through coordination with the Health Physics persone
nel, adequate protection is provided for evolutions conducted
during his shift.

Physical Protection of Special Nuclear Materials

In accordance with 10 CFR 73, special requirements must be met in
safeguarding Special Nuclear Material, The safeguards provided
and the procedures applicable to maintaining the security of

Si .cial Nuclear Materials are contained in the facility Security
Plan and Security Procedures.

Equipment Tagout Procedure
Purpose

The purpose of the tagout system is to prevent injury to persone-
nel and damage to equipment,

Types of Tags

A. Red Tags
Red tags will be used to identify .uipment which, if opers
ated could present a hazard to pe :2nnel. The tag will also
contain information as to the potestial hazard.

Rev. 8/14/89  App'd M\ SOP/1-16
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8.

Yellow Tags

Yellow tags will be used to identify equipment which, if
operated, could presen* a hazard to equipment. The tag
will alwo contain information as to the potential hazard.

1.4.11.3 Equipment Tagout

A.

Rev. 8/14/89 App'd wmﬂ

Tagout Log

1.

2.

The tagout log will be meintained in the control room

by the on duty shift supervisor.

The tagout log will be mada up of four sections:
a. Tagout Instructiois
b. Index
c. Active Tagout Sheets
d. Cleared T:gout Sheets

Performing a Tagout

1,

2.

3.

A tagout will be ac. “~'ished by a licensed operator
only.

The on duty shift supervisor must approve the hanging
or removal of any tag.

In the event that a tag is wissing, the shift super-
visor will be informed immediately. The missing tag
will be cleared from the tagout sheet and a new tag
issued.

Tagout Audit

1.
2.

A tagout audit will be performed at least monthly.
The tagout audit will consist of verifying that the
index includes each active tagout and also that each
tag for the active tagouts is still in place and
correct.

Upon completion of the audit, the person completing
the audit will sign and date the tagout audit shect.
Upon completion of the audit, all the tagouts in the
inactive section of the tagout log may be discarded.

-
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Table 11l
Normal Reactor Operating Ranges

Parameters Normai Operating Range Units
1. Thermal Power, 5 MW Operation 5 ¢ 5% MW
2. Thermal Power, 10 MW Operation 10 * 8% W
3. Primary Coolant Flow, 5 MW Operation 1850 = 50 gpm
Primary Coolant Flow, 10 MW Operation 3700 = 50 gpm
4. Reactor (utlet Coolant Temperature 136 °F
5. Reactor 'nlet Coolant Temperature 120 *F
6. Pressurizor Pressure 67 * 3 psig
7. Pressurizer Level CENTERLINE + 4 to -8 inches
8. Pool Coolant Flow, 5 !W Operation 600 + 100 gpin
Pool Coolant Flow, 10 MW Uperation 1200 ¢+ 100 gpm
9. Pool Outlet Temperature (Hot Leg) 105 il
10. Pool Leve! & 1" e 3 feet-inches
l11. Resistivity, Outlet = u. 300 >500K ohms=cm
12, S-1 Temperature Demand Set 120 "F
13. 5-2 Temperature Demand Set 100 °F

P
o
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Table 1V

Nominal Values of Trip Settings for Alarm, Run-In and Scram Conditions for 10MW Cperation

1. Short Period
2. Low Coun: Rate
3. High Power

4. RC Inlet Temp
5. RC Outlet Temp

6. RC System Low Flow
10 W Operation

7. Heat Exchanger Low
aP (DPS 928A/B)

8. Rx System Low Press
Switch PS 944A/8

9. Core Low AP, 10 W

Low Pressurizer Level

Sryam

9

§ 5
113
1€8
11725

31675

%3

33300

Run-1In

Alarm

."Units

11

13 below C.L. --

11. High Pressurizer Water --

Level

!Atarm and Scram received from either loop
22ressurizer pressure with normal system flow
AP Corresponding to this flow value

Rev. g/14/89 App'd IA}!M

140
160
1800

-

10 below C.L.

14 above C.L.

sec
cps
% full power
-
°F

gpm

gpm

psig

gpm
inch

inch
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TABLE IV (continued)

Scram Run-In Alarm Units
12. Low Pressurizer Press 63 -- 65 psig
13. Hi Pressurizer Press 78 -- 75 psig
14. Pool Low Flow, 10 Md 490 -- 530 gpm
15. Pool Hi Temp -- -- 115 =
16. Low Pri Demin Flow -- -- 42.5 gpm
17. Low Pool Demin Flow -- - 42.5 gpm
138. Bldg Air Plenum Hi 10 x normal oper- -- -- wr/hr

Activity ating background
19. Reactor Bridge 10 x normal oper- -- - mr/hr
ating background

20. RC Hi Conductivity -- -- 2.0 wihos
21. PC Hi Conductivity - -- 2.0 unhos
22. Hi Refl aP, 10 iW 7.0 -- -- psi
23. Low Refl AP, 10 IW 3.0 - -~ psi
24. Low N2 System Press -- -- 115 psig
25. iLow Seal Trench Level -- -- 5 feet
26. Hi/Lo Level in T-300 -- -- 6200/2500 gal
27. Hi/Lo Level in T-301 - -- 6000/<10C gal
Rev. 8/14/89 App'd UM SOP/1-20 1
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TABLE 1V (continued)

Scram Run-In Alarm Units
28. Fission Product -- -- 200 cps
Monitor Hi Activity s
-- see below cpm
29. Off-Gas Hi Activity --
30. Secondary Coolant -- -- 10 cps
Hi Activity
3i. Anti-Siphon Line Hi -- >6 - inches
Level (above valves)
32. Pool Level Low >24" >28"' -- feet ]
33. Reg Blade -- <10% or <20% or >60% % withdrawn
bot tomed
34. Vent Tank Low Level - 7-11 - incnes
(below C)
35. CZecondary Coolant -- -- <1800 gpm
Low Flow
36. Ch 4, 5, or 6 Downscale -- -- <95 % full-scale
37. Valve 546 A or B -- - off cloced
38. Valve 509 off open -- --
39. Valve 547 - -- of f open
40. Valves 507 A/B off cpen - closed with
2501 on
41. Valve 5-1 -- -- 90% open or --
90% shut

This setpoint is determined by the semiannual calibration.

Rev. 8/14/89 App'd !ﬂ'\ SoP/1-21 ]}



TABLE 1V (continued)

Scran Run-In Alarm Units
4z. Nuclear Instrument 6inoperative -- anomaly -
43. Anti-Siphon System -- -- 30 psig

Pressure Luw
Anti-Siphon System -- -- 44 psig
Pressure High
44. Thermal Column Door - -- open -
45. Truck Entry -- door seal - --
deflated
46. Evacuation or manual /auto -- manual/auto .-
isolation
47. Rx System Low 33 -- -- psig

Pressure (PT-243)

3 - 4
Pressurizer Pressure with nc-mal system flow
‘Any channel will scram on NI Inoperative except SRN

Rev. 8/14/89 App'd ¥¥M 50°/1-22 )
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11.1.6 Reactor Shutdown Procedure

A. The procedure for a routine reactor shutdown requires only
that the mandal rod run-ir circuit be activated. However,
prigr to shutting down the reactor:

1. Turn on the source range recorder and time and date the

chart.

2. Insert the fission chamber until a count of approximately
105 cps is obtained on the SRM recorder.

3. Place the IRM recorder in fast speed and time and date
the chart.

4, Take a set of nuclear and process data.

B. Depress the manual rod run-in button on the control console.

Enter the time of shutdown in the log book.

C. Follow the reactor power decrease by changing the range

! selector switch so as Lo keep channel WRM-4 on scale.
D. Complete the Reactor Shutdown Checksheet if the control room ]

i is to be left unattended for an extended period. ]
E. Ensure that the primary and pool systems are shutdown as per

SOP IV.2 and V.2 respectively if the contiol room is left

i unattended for an extended period of time.

Reductions in Power

The procedure for reductions in power to perform short evolutions

(< 45 minutes) such as Room 114 entry, shall be as follows:

A. Turn on source range recorder and time and date chart.

' B. Inset fission chamber until a count of approximately 10° cps

| is obtained on SRM recorder.

: I C. Place IRM recorder to fast speed and time and date the chart.

", Take a set of nuclear and process data.

E. Depress the manual rod run-in button on the control console.

F. Drive control rods in 3" or to a height of 21" withdrawn,
whichever corresponds to a lower rod height.

G. After evolution is completed, recover puwer foilowing pro-

cedure for hot startup (ll.l.

[f the evolution for which the reduction in power (. made

exceeds or appears that it will extend past 45 minites,

{s . . -4 n fall tnn Avaradiins 1 ] ~
shut down the reactor 0l 1owing procedure 1ll.i.0.

Rev. 8/14/89  App'd UMM\ SOP/11-8
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During the process of actually removing the offset, the core
neutron levels will be continually monitored using the
fission-pulse channel SRM-1, The reactor control room may
be unattended during the removal operation. All reactor
systems will be shutdown.

11.3.2 Caution Should be Taken During Removal as Follows:

A,

[1.3.3 The

A.

Due to the potentially high radiation jevel produced by the
activated blade, place the bridge ARMS to the upscale posi=
tion to prevent a building isolation aiarm while the offset
is being handled near the surface of the water.

Extrene caution should be used during Step 11.3.3.L so that
undue stress is not placed on offset mechanism while breaking
it lovse from guide pins. Also, extreme caution should be
used while maneuvering the offset mechanism away from the
pressure vessel.

Detailed Procedure for Removal is as Follows:

Electrically disconnect the rod drive mechanism.

Remove the tour bolts at the base of the rod drive mechanism
and with eitner the rod magnet fully inserted or withdrawn,
remove the rod drive mechanism.

Remove the four bolts at the base to the rod drive shaft
housing assembly.

Uncouple the amphenol connections to the drop timer/rod bottom
photocells. Ilark position of photocell housing if it is to be
removed.

Remove the “"U" clamp attaching the upper housing to the

bridge floor plate.

The upper housing unit may now be lifced free. ilark the

upper housing when more than one mechcnism is to be removed.
Loosen the bolts on the lower housing liracket and remove

same.

Rev. 8/14/89 App'd _{LAMA SOP/11-13



G. Verify that the particulate recorder and gas recorder pens
fncicate 2500 ¢pm + 10% and that the stack monitor high
activity annunciation is received. Also verify that the
local meter reads 3600 cpm + 10%.

H. Return the particulate mode switch to “OP" position.

l. Press the "reset" button until the particulate meter and
recorder readings return to normal; do not drive it to the
downscale position. Reset the annunciator.

J. Test the low flow alarm in the control room by securing the
blower,

K. Return the blower switch to “on", verify "high" and "low"
alarms cleared.

I11.8 Area Radiation Honitoring System
The area ra. 1tion monitoring system will be in operation con-
tinuously and is to be turned off only during maintenance on the
system. When handling samples or during maintenance place the
Bridge Upscale Switch in the upscale position. Insure Bridge
Upscale Switch is returned to normal position after handling
samples.

The station trip points shall be set as follows:
Station 1-BP South Wall 2 X acceptable background
Station 2-BP West Wall 2 X acceptable background
Station 3-BP North Wall 2 X acceptable background
Station 4-Fuel Vault 10 mr/hr
Station 6-Room 114 2 X normal operating background
Staticn 7-Reactor Exhaust 1 mr/hr or 10 X normal opera-
Plenum ting background
Station B-Reactor Bridge 50 mr/nr or 10 X normal opera-
ting background

Station 9-Reactor Bridge Backup 1 K - 10 K wr/hr
At least once per month the system will be checked according
to the following procedure.

Rev. 8/14/89 App'd _|New\ SOP/111-



V.2 Pool System Shutdown Procedure

v.2.1 The pool cooling system should remain in operation for a short
neriod of time (5 minutes minimum) after & normal reactor shut-
down in order to remove core decay heat from the reflector and
experimental facility. The procedure for attaining a normal
pool system shutdown mode is as follows:

A. Place master switch 151 in test.

B, Turn off P508A/B using the control switches in the control
room. To minimize check valve slam, secure both pumps
simultaneously.

C. Verify that valve V509 closes and cleanup pump P513B shuts
of f automatically.

D. Turn cleanup pump P513B switch to off.

E. Place V509 in the manual/closed position.

F. Verify that all the valve po: tion indicating lights are
operating. If not, replace the appropriate light bulb. If
this does not clear the malfunction, determine the cause and
make repairs prior to any reactor start up.

NOTE: The following steps are at Shift Supervisor's discretion.

G. Turn off the pool flow and temperature recorders.

H. Secure power to P508 A/R,

V.3 Partial Pool Filling Procedures (Pool at Refuel Level or Above)

V.3.1 To increase the water level in the pool with demineralized water
from T301 or T300, one of the two following procedures can be
used; however, all water in T301 should be used first,

A. Filling may be accomplished with the skimmer system (Section
V11.5.3) with or without the skimmer pump operating and the
reactor either cperating or shutdown, Required operational
pool makeup will be accomplished in this manner:

1. Check capacities of tanks T300 and T30l and check proper
valve lineup.
2. Observe the nool level and check that the skimmer pump
is securad.
Rev. _8,14/89 App'd __LM__ SOP/V=3



V1.6.6

Secondary Silt, Algae and Mud Control

Si1t and mud buildup is controlled by the feeding of a chemical
silt dispersant to the cooling tower basin. The dispersant is
added to ensure solids remain suspended a sufficient amount of
time to allow the secondary blowdown to remove them from the
svstem. This reduces secondary conductivity and minimizes the
tuildup of silt in low flow areas, a fouling condition.
iddition of two microbiocides/algaecides. The addition fre-
quency is determined by weather conditions and reactor oper-
ations.

Secondary System Operation on Maintenance/Refueling Days

This section is to be used to ensure sufficient cooling is
provided to the LiBr air conditioning unit when a secondary
pump is required to maintain primary and/or pool system
temperatures.

A. Place P=4 in han. ;o it will run continuously.

NOTE: Fans may need to be run also to maintain proper cold
deck temperatures.

B, Start either P-l, P-2, or P-3 and run as necessary to main=-
tain primary and pool system temperatures.

C. When the reactor is placed in automatic at 10 MW, return
P-4 to automatic.

Rev. 8/]14/89 App'd __w_v_\__- SOP/VI=-9
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vill.4.6

Operating Procedures for Beamport "F"

The following procedures shall be used for operation of Beamport

“F"., A1l valve and tube changes shall be made by Reactor Opera-

tions personnel. I!lajor shielding movements and all center tube
adjustments or changes shall be coordinated with Health Physics
and Reactor Operations personnel. A copy of this procedure
shall be posted near Beamp.ort "F" and & copy shall be put in the
Beamport "F" log book.

CAUTIONS:
® [nsure center tube is not le‘t fully inserted; allow
at least 1/4 inch for uiormal expansion.
After the center tube is inzerted, verify the drain
and vent valves are shut.
fo prevent a partially filled oeam tube leaving a crack

for radiation, be sure the vent tank has water in

i¢
R

To limit handling of a y radioactive filter tube,

pull the tube back f fe nd let it decay for > 2

days before withdrawing it Have Health Physics
coverage.
T 1

o limit tritium release imit leakage of wate

To prevent exposure, make sure
pushad forward to reactor
nd of lter tut AD vacuum slowly so that filter
parts are not ¢ ed fave Health Physi

on startup.

startup




ev. 8/14/89

8. The vacuum pump shall be hooked up and started before
the reactor is taken critical. The vacuum should be
applied slowly so that suction will not pull back the
filter parts.

9. A beamport radiation survey shall be completed after
the reactor is started up at 10 MW.

Adjustments to Beamport "F" Center Tube

The center tube shall only be adjusted with the reactor

subcritical . Adjustiments include changing the distance the

center tube is from the core and pulling or adding parts
from the center tube.

i. Take the reactor subcritical before adjusting the
center tube.

2. If the center tube is moved, insure it is not closer
than 1/4 inch from being fully inserted.

3. After adjustments are made and vacuum restored, return
reactor to normal operations, and perform a Beamport “"F"
radiation survey.

Removing Center Tube from Beamoort "F"

The center tubes may be very activated. Therefore, close

Health Physics assistance is required. Minimize the

number of personnel in Beamports "D", “E", and "F" areas

while transferring the center tube.

L. The center tuoe should be allowed to decay for > 2 days

.J

before moving from the beamport. ]
2. After loosening the packing nut, pull the center tube
back slowly, drying the center tube as it is being ]
withdrawn.
3. When the center tube is one to two feet from being fully
withdrawn, attempt to gently close the ball valve (be
careful not to score the valve or the center tube).

App'a Wy SOP/ V111435
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B, SUSTAINEC LOSS OF ELECTRICAL POWER
IMMEDIATE ACTIONS:

1. Check the reactor shutdown.
2, Turn OFF all pump and cooling tower fan switches.

3. Place all valve controls in their normal shutdown position and
manual mode.

4. Trip the master supply breaker on substation "B".

SUBSEQUENT ACTIONS:

1. Notify the Shift Supervisor,

2. Check emergency generat r~ and its loads for proper operation,
3. Check gas tank level a project remaining run t e of E. G.
4, Determine cause of electrical power loss.

5. If a rabbit is in the reactor, transfer P-tube blower to
emergency power and return the rabbit.

6. Trip the supply breakers for MCC-1, MCC-2A and MCC-2B in cooling
tower,

7. Make console log entry and fill out UNSCHEDULED SHUTDOWN report.
RECOVERY ACTIONS:

1. Check all three phases on each substation for proper voltages.

2. When starting the system, closely monitor any equipment known
to be running at the time of the electrical power loss.

3. A Full Power Startup Checksheet shall be performed prior to
starting up the reactor.

C. MOMENTARY LOSS OF ELECTRICAL POWER:
(anly a reactor scram occurred)

l. MNotify the Shift Supervisor.
2. Verify momentary loss of electrical power with power plant.

3. The reactor may be operated after performing a Reactor Short Fora
Precritical Checksheet.

4, Make conscle log entry and fill out UNSCHEDULED SHUTDOWN report.

Rev. 8/14/89 App'd !HDI! Lo REP~G-3



REP-14
LOSS COF POOL FLOW DURING REACTOR OPERATION

IF pool flow rate drops below 490 gpm in either loop without generating ]
an automatic scram, the reactor operator shall:

IMMEDIATE ACTICNS:

1. Scram the reactor.

2. Shut down the pool sys .m, leaving the primarv and secondary on
the line.

SUBSEQUENT ACTIONS:

1. Notify the Shift Supervisor.

2. Determine the cause of pool Flow loss and correct it before
restarting the reactor.

3. Make console log entry and fill out UNSCHEDULED SHUTDOW! reports.

8/14/89  pooig W REP-1d-1

Rev.



5. IF the source of activity is determined to be fission products, a
Further reduction of primary flow to approximately 500gpm is necessary
to reduce plate erosion. To ac.omplish this:

b,

WARNING: DO NOT ENTER ROOM 114 UNTIL ABSOLUTELY
NECESSARY., A HEALTH PHYSICS' SURVEY IS
VITAL PRIOR TO ENTRY,

Fully open the bypass valve (538A or 5388) around the pump
that is running.

Throttle valves 540 A and B.

6. Clean up contaminated systems by:

Leaving the primary cooling and primary cleanup loops in
operation to clean up the primary system.

WARNING: THE RADIATION LEVELS IN THE DEMINERALIZER
ROOMS MAY BE EXTREMELY HIGH.

7. When equipment anu personnel are ready to identify the leaking fuel
element, the primary systems should be shut down as per SOP V.2,

8. ldentify the leaking or ruptured fuel element. The fuel element which
is leaking fission products must be accurately identified and placed
in safe storage before the remaining intact elements may be utilized.
This will be accomplished in the following manner:

a. Have the Health Physics personnel move the portable gaseous
and particulate monitors to the reactor bridge for continuous
monitoring. Health Physics personnel will be present.

b. Move each element from the core to the "X" or "Y" basket.

c. Draw a grab sample from above each element and give to the
laboratory group for analysis. If one of these samples
indicates fission products present, this element will be
inspected first.

d. Move the fuel element from one of the baskets to the fuel
i spection rig for visual inspection.

e. The Reactor Manager will determine the disposition of the
leaking fuel element(s).

Rev. 8/14/89  App'd _Mpw REP=20-2
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REACTOR ROUTINE PATROL Date:
1. Time of start of patrol { | | ' i
2. Time «id date all charts AR .
3. Check ARMS urip settings i é
4. Visual check of entire pool l | i
5. Anti-siphon tank pressure 36 psig * 3 psi !
6. North iso door seal pressure |18-28 psig
7. South iso door seal pressure |18-28 psig
8. 5th level backup doors Open
9. 5tN level detector reading 0-3.5 mr/hr | ; |
10, 5th Yevel trip point set 3,5 mr/hr i |
11. 16" iso vlv A air pressure 45-55 psig
12, 16" iso viv B air pressure > 90 nsig
13. Emerg compress on standby gggeclgsfgo §1¥ open, |
14, Containment hot sump pumps Operable
15. Door 101 seal pressure 18-28 psig 1
16. B8P floor Conditions normal. | % |
17. Fuel vault Locked L | |
113. (nner airlock door seal press.§l8-28 psig i jﬁv 1
19. Outer airlock door seal press.|18-28 psig i T' [ :ﬁ. | i)
20. Cold deck temperature 151 t 4°F i 7_‘ é | i i
21, T-300 level §> 2000 gal. : | | | l
22. T1-301 Tevel < 6000 gal. TS |
23. Labyrinth sump 'Leve] < Alarm Pt. % I i T

On the first routine patrol of the day or the first patrol after a startuo. dra1n all
[f draining causes the pressure to drop signifi-
cantly, return to the middle of the band (36 psig) and record the press.re here. [f a
condition or reading is normal, enter a "/" (for conditions) or the reading in the

water from the anti-siphon system.

applicable box.
sircle it.

Rev,

28/14/89

[f the condition is abnormal, enter the condition or reading and
Explain all abnormal conditions or readings in the REMARKS on page 3.

App'd Lo
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BLEACTOR ROUTINE PATROL

RO unit power

| ON

RO unit Eémperature

i24-28°C or Standby

R0 unit pressure

‘§90-200 psig ar
|

tandoy

el RM. (Batt., check Sun. mids.
(23 89 switch to Auto

(Gas | sight glass

,{Thermostat > 5Q%F
) | Temp > 40°F
)

7300, 301 Room

Rm. 114 particulate filter AP

< 2.5 HZO

External doors

—

I
|
¥hermostat > ing ™
emp., A e l
|
-

All locked except east
when sec on duty.

J?Bl. CT basin water level

5-10"

Automatic secondary makeup vlv

Auto or Open

Acid day tank level

Visible
L

CT sump pumps

prerabIe
|

P-pump(s) running

I

Pump strainer AP

AA,T_, ._T_ ———1

EO-7.0 psi

Oischarge pressure

-

Pump strainer AP

10-7.3 psi

L

Oischarge pressure

- —

Tunnel sump pumys

Jperable

AT booster fan

Running
{

Acid control and pH

Flow 400-300 cc/min
| (Range as posted)

slowdown control/cond.

'FTow 500-800 cc/nin
| (Range as posted)

Fission product monitaor flow

95-105 c¢/min

Viv control header pressure

190-120 psig

Pressurizer Nz supply press

190-100

Check. rm. 114 from door.

Deltach oil filter
and ol awdown

Seal trench

SOP/A-3b
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REACTOR ROUTINE PATROL

- ——— . —— —

DATE:

--—- -.—-.'- -..-l...“. - .--I—.—T.“.-

50, Full N, botties [Total * - R iy B e !
R P o i ok AR b & 5 i e - ittt e Ao b ebLis et

51. Bank A bottle pressure > 250 psig i : ; L L !

52. Bank 8 bottle pré?5ure i> 250 psig ; ; , f Y

53, Bank on service A or 8 i

54, NZ header pressure 135-145 psi ¥ e

55. Waste tank #3 level

56. Waste tank #2 level

§57. wWaste tank #1 level | ’ }

?ﬁ;: Doors to Gt, Wi's, vemin.
Rm. 114 and CT Tunnel

Locked

1
1 |
Lk ¢ af
59, Time of completion of patrol t | ; ?
- — - - i ‘hL.— E - -
60. Operator initials l [ [ I l
e Gt hinlanortint v SORRA, WSS Roeirl M| R N1V

REMARKS : i PIR A LR s

- ——— - — . — - —— " ————— " —— - —— —

——— - ———_ . ———— " —

R —— —

o
- -
. . P, - -
o S o . — -
—— - - -~ . ———— . -~ - ——
SOP/A-8¢
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PRIMARY SYSTEM NORMAL OPERATION VALVE LINEUP CHECKSHEET (cont'd)

HRE e

....ralve Description

A . —

— .. Position

- are

— 30, S68E FE-923A valve manifold InTet/outlet open;
equaliz. closed

—. 31,  B96M Primary sample valve Open

58, S15U V-527A cutout valve Open
— 09 B1SAA Press drain to drain collection system. Open 1/2 turn (locked) ]
— . 818 V-527C cutout valve Open
—_— 8. %185 V=527D cutout valve Open (locked)
— 02, B44 V=545 cutout vaive Open
—_— 63, 599G PZIR local level indicator cutout Closed (Tocked)
- 54, 599H PIR local level indicator cutout Closed
- 065, 515A8 Pressurizer drain to waste system, Closed
— 86, 815C P-533 suction Open (locked)
-7, 599A PS-938 cutout Open
-... b8, 5998 PS-539 cutout Open
— 09, 599C PS940 cutout Open
— 1O, 8980 PS-941 cutout Open

71.  599E PS-945 cutout Open
— 18e  S99F PS=946 cutout Open
RanEy - TR FE-913A drain Closed
—_— T4, 5990 FE-913A drain Closed
— 18, S99V FE-913B drain Closed
—. 16, 59 FE-913B drain Closed
COMMENTS: TR e T e

errato;--_

Rev. 8/14/89 App'd iy
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B. Yellow Tags
Yellow tags will e used to identify equipment which, if
operated, could pri.nt a hazard to equipment. The tag
will also contain information as to the potential hazard.

1.4.11.3 Equipment Tagout

A. Tagout Log

1. The tagout log will be maintained in the control room
by the on duty shift supervisor.

2. The tagout log will be made up of four sections:

a. Tagout instructions

b. Index

c. Active Tagout Sheets

d. C(leared Tagout Sheets
B, Performing a Tagout

l. A tagout will be accomplished by a licensed operator
only.

2. The on duty shift supervisor must approve the hanging
or removal of any tag.

3. In the event that a tag is missing, the shift super-
visor will be informed immediately. The missing tag
will be cleared from the tagout sheet and a new tag
issued.

C. Tagout Audit

1. A tagout audit will be performed at least ronthly.

2. The tagout audit will consist of verifying that the

index includes each artive tagout and also that each

tag for the active tagouts is stiil in place and

correct .

2. lpon completion of the audit, the person comnleting
the audit will sign and date the tagout audit sheet.

4, lpon completion of the audit, al! the tagouts in the
inactive section of the tagout log may be discarded.

Rev. _1/16/90 App'd WY\_ SOP/1=17



TABLE IV {(continued)

Scranm Run-1In Alarm Units
28. Fission Product - - 200 cps
Monitor Hi Activity s
-- see below cpm
29. 0Off-Gas Hi Activity --
3. Secondary Coolant - - 10 cps
Hi Activity
31. Ant:-Siphon Line Hi -- <% - inches 1
Level (above valves)
32. Pool Level Low >24"* >213"* P feot
33. Rey Blade - <107 or <20% or >6U% % withdrawn
bot tomed
34, Vent Tank low Level - =11 - inches
(below C)
35. Secondary Coolant -- -- <1800 gpm
Low Flow
ib. Ch 4, 5, or 6 Downscale - - <95 % full-scale
37. Valve 546 A or B - - off closed
38. Valve 509 of f open -- --
39. Valve 547 - - - off open
40. Valves 507 A/B of f open -~ closed with
P56G1 on
41. Valve S-1 - -- 90% open or -
90% shut

“This setpoint is determined by the semiannual calibration.

Rev. _1/16/90 App'd [oagn- S0P/1-21



He

l.

K.

M.

Unscrew 1ift ou zssembly anc 1ift up as far as it will go.
Remove 1ift .od and lower housiny as onu unit,

Using bolt remova’ tou1, loosen offset m.chanism hold down
bolt on rear of assembly.

The lifting and removal of the offset can be accomplished by
using a center pull Tifting rod, the J-shaped "T" 1ifting
tool, or in some cases both tools. If using the center pull
rod, thread the rod in snug and raise the blade to full out.
If using the "T" lifting tool, insert the puiling tool into
the hole in the counter balance arm and raise the blade to
full out, then insert the "T" section of the 1ift toocl into
the 1ifting lug at the top rear of the offset.

Attach the 1ifting tool to the crane.

Jog the crane while lifting by hand until the offset mecha-
nism 1ifts free of the side guide pins. Observe closely the
strain necessary to break the offset free. If the offset
mechanism does not break loose from its reflector platform
after applying a reasonable amount of tension, relieve the
tension on the lifting tool and determine the reason for the
difficulty before continuing the attempt to lift the mecha-

D L L2 O L LI I

nism,

After the offset mechanism has cleared the guide pins, care-
fully raise it unti! the top of the blade mount is about 1/8"
below the pressure vessel intermediate flange.

NOTE: After the mechanism clears the guide pins, the
blade is still partially within the gap so caution
must be observed to hold the mechanism steady while
raising it to the flange above or the blade may be
damaged.

With the blade now clear from its gap, carefully move the
mechanism away from the pressure vessel “spool" flange and
raise the mechanism to the surface.

Rev. _1/16/90 App'd _\fgto~ SOP/11-14
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11.3.4

CAUTION: The lower portion of the mechanism and the
lower tip of the blade will be very radioactive,
so insure close Health Physics coverage is pro=
vided before raising the blade to the pool water
surface.,

Installation of the Contro)l Blade Offset Mechanism

The procedure for installing the blade and offset mechanism is
essentially the reverse of th. above, with a particular emphasis
on the following points:

A. Before inserting the mechanism, check the clearance of the
blade gap with the gapping tool.

B, After disengaging the 1ifting tool, the Shift Supervisor
or Senior Operator will exercise the blade over its full
length of travel until he is convinced that the blade moves
freely and is able to travel through the gap totally without
resistance.

C. During the subsequent pull for the rod drop test, determine
the position at which the photocell for the drop timer
actuates with respect to the blade full-in position. [t
must not be greater than 5.2",

Waste Tank Analysis

A waste tank analysis is performed by the laboratory - , for
evidence of activity prior to release to the sanits  sewer.
See Section VII.B.6. A pH of each sample is measured to
determine its acidity. [f the waste water is very cidic (pH
less than 4) and the liquid waste is to be held, a caustic
solution should be added and circulated to prevent excess
corrosion of the waste tanks.

Rev. 1/1€/90 sop'd _gwa S0P/11-15



Press source check push button and monitor point of trip,

verifying the following to have occurred:

a. Scram and rod run-in trip actuator amplifier tripped.

b. Building air plenum high activity scram alarm
indicated on annunciator.

c. Evacuation or isolation scram alarm indicated on
annunciator.

d. 16" isolation valves indicate closed.

e. Contain isolation horns have sounded.

f. lIsolatio. uoors MO-504 and MO-505 indicate closed.

9. Supply an< return fans have secured.

h. Red flasher light outside outer containment ddor is
flasning.

i. Alarm buzizer or ARMS module is alarming.

If more tha~ one check is required,

a. Th horn cutout switch may be used to silence the
containment horns.

b. The 16" isolation valves cutout switch may be turned
to the off position, leaving the val. s closed.

¢. The motor operated isolation doors may be left in
the closed position.

When the checks have been performed as required, reset

the tripped Channel 7, &, or 9 trip.

Trip the backup door radiation monitor with the attached

source. (Trip set pointer may have to be lowered to

obtain trip.) Verify that the items in 4 above are

initiated by the monitor trip. Reset the monitor.

(Return trip set pointer to proper setpoint if moved.)

Close the 16" isolation valve cutout switch, verify the

valves indicate open.

Open isolation decors MO-504 and MO-505 by depressing the
open push button for 5 seconds after the fans start.
Perform the visual inspection of the ventilation system

on the fifth level.

Turn the ARMS detector channel selector switch to

Channel 5.




Pemotely open valve 5658 from the primary/pool drain
collection system control panel. Insure valve does
indicate open.
The skimmer pump may be started at this point. However,
ft will fi11 by gravity if desired.
when proper pool level is obtained, secure the skimmer
pump and remotely close valve 565B. Insure i1t does
in4icate closed.
The second approved method of filling the pool is via the
4" 1ine from tank T300/301 to the pool pump suction and
discharge line.
Check capacities of tanks T300 and 7301 and check
proper valve lincup.
With the pool system in the norma)l shutdown mode, fill-
ing the pool through a pool pump can be avoided by
opening valve V622C and permitting T301 or T300 to drain
by gravity feed alone,
Close valve V522C when the filling operation 1s

P

plete.

Pool Lowering Procedure

Low. ‘g Poo) Water Lev:l .o Refuel Bridge

Two methods of lowering pool level may be used:
A. By use of the skimmer system (SOP/V11.5.2),

0

B, By use of the poo) pumps PSO8A or P508B as outlined below.

Before a lowerina of the pool level using PSOBA/R 1s commenced,

place pool system in service as follows:

Isolate one pool heat exchanger utilizing the loc
gate valve,
Place mister switch

C. Place V509 to manual

Start
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B, Check valves VS15M, V515X (P513B bypass) and V5150 c¢losed
for norma) operation.

NOTE: Opening V515M and closing V5157 bypasses flow around
valve V509, HUT-504 and PS0L-/B to the input of
P513B. Opening V5150 and closing VS15P returns
processed water to the suction side of PS50BA/B rather
than back to the top side of the pool.

C. Make certain that o~ of three possible demineralizer units<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>