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SUMMARY

The Westinghouse Test Reactor was visited om October 26 and 27, 1960. The
visit included a visual inspection of the reactor and the auxiliary equip-
ment, including the evaporation plant for disposal of the radioactive
water which had resulted from the ruptured fuel incident. An initial
approach to criticality with 32 fuel elements in the core was witnessed,
but the reactor did mot go critical. Health physics records, operating
logs, records of a containment test, records of Westinghouse fuel
inspection and minutes of the Safeguards Committee meetings were examined.
Discussions were held with members of the steff on training, on imstrument
. . maintenance, on fuel inspection, and general operational problems.

DETAILS

I. Scope of Visit

A visit was made on October 26 amd 27, 1960, to the site of the
Westinghous e Test Reactor at Waltz Mill, Pemmsylvania. The imspection
included a visual inspection of the reactor, the suxiliary equipment, and
the evaporation plant. Records of fuel imspection were examined.
Operating logs, health physics records, Safeguards Committee meeting
minutes, were reviewed. Discussions were held with members of the WIR
staff. The following people were comtacted durimg the visit:

M. Schultz, Westinghouse Test Reactor Mamager,

A. Pressesky, Sciemtific Support Sectiom Msmager,
R. Rice, Technical Operatioms Manager,

George Geisler, Planning amd Coordinstion Mamager,
Robert Catlin, Health Physics Manager,

Don Collins, Health Physicist,

and other members of the staff.
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Mr. Roger Rice has been responsible for seeing that good acceptable
fuel elements are received from their fabricator, the Makepeace Division of
Engelbard Industries at Attleboro, Massachusetts. Mr. Rice said that
Engelhard had quite a bit of trouble in producing elements that were finally
acceptable. As of the date of inspection, a total of some 37 elements had
been inspected and received at Waltz Mill from Engelhard. The inspector
examined the results of all of the quality control tests on these elements.
It was the opinion of the inspector that Westinghouse has dome a very
thorough job of self-inspection to emsure that these are good fuel
elements. Mr. Rice said that Westinghouse has had constant resident
inspectors at the fabricator's plant. They have had £ many as 15 men,
including their own Health Physicists, at Engelhard, according to Mr. Rice.
Rice said that the secret of success of gettimg good elements seems to be
very strict quality control, and it was his opiniom that at the beginning
of this job, Engelhard did not have this strict quality comtroi. There
seemed to be no repeat ability im succeeding plate forming operations. Ome
shift would make acceptable plates and the succeeding shift would mot,
although seemingly the same process had been employed. At Westinghouse's
insistence, a very strict quality comtrol program wes initiated. This was
followed by a very strict inspection, and this progrem fimally resulted in

. acceptable plates.

The imspector reviewed inspection reports om chemistry samples
taken of fuel cores before rolling. The Westimghouse specs said that the
total uranium could be from 12%% to 13%%, with .4% meximum spread inm one
element. Two plugs were taken in each core for chemical analysis. A
typical reading would be total uranium 89.41 grams, total U=-235 weight
83.4 grams. Measurements were also taken om the core dimensions. The
specifications gave a tolerance om thickness of plus or minus .001", om
width a tolerance of plus .000" minmus .003", and on length a tolerance of
plus or minus .002".

Records of fuel plates, before bemding, were examined. The inspection
records indicated & space for signoff om blister test, emd on fluoroscope
test for core lemgth, width and camber, Camber is defined as the orieamtation
of the core meat withim the plate. If the core should be slightly askew,
this would mean that the clad width on one side might be undersized. The
fuel plate thickness, which was specified to have & toleramce of .122" to
.125", was checked in six places. The width was checked in two places.
All plates were X-rayed. The X-ray reports had & space for edge dimeansion
(1/16" minimum), reports om imclusioms, and om homogemeity.

The inspector also reviewed the reports om fimished fuel tubes,

These reports had & space for brazed comditioms, for demts, scratches, and
braze runover; a space for lemgth with & toleramce of plus or mimus .010%;
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«002"; a space for concentricity of .005" rumout maximmm; ‘and mthcr Space
".for muy sératches, gouges, nicks or demts. Tube measutements were also taken
by X=ray of the length of aluminum, the core thickness, thc gap between the
meat.

A final inspection report of some 23 completed elements was ex-.
amined. This final report had space for the total loading in the element.
A typical number was 200.5 grams. There were spaces on these reports for
length, 0.D., seam locations in the three tubes relative to each other,.
recessed pins OK?, another space for visible inspection for scratches, .
dents, braze conditions, cleanliness, and final signoff by the Material
Review Board. This Board included Engelhard's responsible emgineer,
Engelhard's quality control man, and the customer represemtative, that 13.
the responsible Westinghouse inspection engineer. .

_Every fuel tube was ultrasonically examined. - Thz inspector waz
shown ultrasonic traces of some 15 tubes which had been rejected. The -
ultrasonic test showed up any voids in the tube. Voids would scnctines
occur because of poor bonding between the clad and the meat. Sometimes.
this poor bonding would occur at the edge of the core meat; at other times
in the upper cormer of the core meat. One bonding defect was found to be
~a void within the meat itself., Whenever a defect showed up on the ultra-
sonic test, these defects were sectioned and photo micrographs were taken
of the section. These photos were also shown to the imspector.

Schultz stated that he felt that as a result of the strict type of
quality control and imspection that Westinghouse had employed in obtaining
elements, the price of the elements would probably go up by a factor of 3.
He said that their fabricator has stated that he has lost a large sum of
" money in furnishing these elements and wants to terminate this contract.
Schultz said that if this does occur, or even whether or not it does, he.
will get more elements from Westinghouse Atomic Fuel Department at Cheswick,
Pennsylvania. The inspector was shown results of fuel fabrication at
westinghouse a¥p, As of 10/26/60, the following was noted.

Ingots Melted ~ 69

Tube A Tube B Tube C
Fillers, machined 104 115 61
Packets, assembled 91 105 47
Plates, rolled 86 101 45
Plates, annealed 65 73 25
Tubes, formed 15 16 0
Tubes, brazed 15 8 0
Tubes, final-sized 14 0 0
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T The minutes of some 7 s;fcgurd Committee meetings since the !u;l
rupture incident were examined. According to the minutes of the meetings,

some of the items that they had taken up were (1) the loop procedures, .
(2) ‘a proposed experiment in which cadmiwm tubes would be put into the -
reactor in an attempt to get a longer fuel burnup and to rum with the
rods further out of the reactor, and (3) the Safeguard Committee had -
also completely reviewed the fuel rupture incident. Dr. Pressesky said’
that opérating procedures for the loops are written by the Loop Group
under Don Skovholt, and that these procedures asre them reviewed by
Technical Operations and by the Safeguard Committee.

Pressesky said that a special fuel loading procedure and a
special startup procedure had been writtem for the initial loading and
startup after the long shutdown. He said that one of the difficulties.
was.that the source had decayed considerably., The source includes- =
antinony-beryllinn, but he felt that.because of the long shugda!n. '
this was contributing very little to.the background, possibly “only.
one~-tenth of the complete background, The original polonium-beryllium
source was 50 curies. By now, this has decayed by approximately 3% ‘
half lives or a factor of 8, The original counts on the source range

. channels from BF3 counters had given 120 counts per minute on channels

A and B during a shutdown, but now, there was a barely perceptible
indication on these channels because of the source decay. Consequently,
a special procedure was written for this startup. A special BF4 chamber
was put inside the core within one of the high pressure thimbles. The
Safeguard Committee insisted on consulting the two outside members of
the Safeguard Committee on the startup procedure. Dr. Pressesky said
that he contacted Drs. Murray and Clark for their approval onm the pro=-
posed procedure, and both these people agreed by telephone that the
proposed procedure was safe,

_ ~ Dr. Schultz later described the cadmium tube experiment further.
Approximately 12 cadmium tubes are presently being fabricated by NUMEC.'
These tubes will be made of aluminum and will be plated with approximately

1 mil of cadmium. An aluminum sleeve will then be forged over the cadmium.

This will ensure that the cadmium does not plate off and get imto the

primary coolant. The hope is that with these tubes placed symetrically in

the reactor, the control rods will be completely out of the reactor as soon

as equilibrium xenon is rsached. The cadmium in the tubes will burm out

over a period of the operating fuel cycle, and it is hoped that the reactor

will run as & full core with the rods fully out over the whole cycle.
Dr. Schultz also hopes by these msans to extend the length of & cycle.

However, the initial advantage would be that one operates with a full core

and this should help the heat transfer problem at 60 megawatts by giviag
more heat transfer surface,
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C. Bealth Phvaiss

_ Mr, Catlin said that as a result of the fuel rupture incident,
the health physics organizatiom has been stremgthemed. ' The organiza~
tion now includes 24 people. Three people are assigned to the evapora-.
tion plant. The ceiling for the organization is 27 people. A safety
engineer is also to be in this group.

Records of personnel exposures during the shutdown were

- examined. by the inspector. Mr. Collinms stated that the cumulative
average expesure for the men actually doimg the work during* the shut-
down was between 800 and 900 milliroentgens. The records show that
somé sgn, for example, ‘shift supervisors, got more tham this amount
during

Biligty | received 1.4 roentgens from April to the end of
June. . _ -

M. Collins stated that the new head tank vent valve had been
checked out by means of a source being placed néxt to the Kanne chamber
and this actuated the valve action.

Collins-also stated that the location of the sampling lines for

. the fission product monitor have been changed, and the respomnse time of

the monitor has now been calculated to be approximately 1/2 minute from
the time activity lsaves the core till it is indicated onthe monitor.

He said this has not been corroborated by experiments. Collins said that
the Kanne chamber has not been calibrated by means of a gas. The calibra-
tion of the Kamne chamber has been done by means of a computed response.
This is used as a calibration for tritium and argon at Savannah River. The
reference is document DPSPU 55-11-=7 of December, 1954, entitled 'Response
of Cylindrical Ionization Chambers To Gaseous Beta Emitters.”

Mr. Dave Hosler is in charge of the evaporation plant. Mr. Hosler
stated that the plant so far has only been test run and spproximately 600
gallons have been put through the evaporator. He said that the water from
one of the 20,000 gallom holdup tanks would go first through a filter press
and then through the evaporator. It would be sampled before and after the
filter press and also after the evaporstor. From the evaporator it dis-
_ charges into a holdup tank and then from this tank it is finally discharged
"into a stream where it can be diluted with other raw water before finally
discharging over a weir and off the WIR site. During the test rum, '
Mr. Hosler said that the activity of the water into the evaporator was
approximately 5 x 10=> uc/ml and approximately 1 x 10°7 uc/ml on the dis-
charge side. He said that the paper in the filter press is presently
planned to be changed weekly. He said that this paper would be expected
to read approximately 25 mr/hr. This filter paper and mud from the trough
under the filter press, and also the bottoms from the evaporator would be
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. the shutdown. E received 2 roentgens from April to - - HAb



I1. Results of Visit (continued) -6~
: phecd:l.ncoban' ;arrels and disposed of as solid waste.

Mr, Hosler said that some of the water in the holdup storage
tanks has decayed sufficiently 3o that it can be discharged directly
by being diluted with raw water. Typical results of two such runs are
included as Appendices A and B to this report. Hosler said that so far
some 40,000 gallons of contaminated water have thus been discharged.
Hosler said that the State of Pennsylvania had relexed somewhat im their
restrictions for discharging contaminated water. He said that if it can
be proved by analysis that the water does not contain certain specific
igotopes, for example strontium and radium, then the limits for discharge
for unidentified emitters would be 10=7 uc/cc, the same as Federal limits,

Mr. Catlin later stated that there would bs no vent to the atmos-
phere from the condénser in this evaporation plant, and that instead, the
vent would go into another holdup tank which itself does have en atmospheric
vent. However, this atmospheric vent is equipped with a temperature sensor
which actuates an alarm and turns on a spray head. He said that the only
time when any radioactive vapors might be going up this vent would be if
the water in this final surge tank were to be lowered too far. In such a
case, this spray in the veant lime would go on, the temperature semsor wou ld
see this and would give an alarm, and the operator could them shut off the
-evaporator, and the whole process would stop.

It was noted during the tour of the reactor that there was on the
resctor top a constant air momiter of NMC msnufacture. Mr. Collims stated
that this was not & movimg filter paper momitor. It has & filter paper which
must be replaced manually. He said thmt thie monitor is mot a gaseous
detector. He continmued that they are contemplating the purchase of mwobile
gaseous detectors to be used to monitor loop operatioms.

Mr. Collins also showad the inspector & hazards summary report for
a byproducts materiazl license. The application is for a brosgd licemse
(from 2. == 22) an? for a special muzlers material license. The imspsctor
thumbed through this document. It seemed on & casual inspectiom to be very
compleze, The information had been compliled by Holmes and Narver. Collins
said that Westimghouse bas not transmitted this to the AEC for approvael as
yet, and they do not imtend to until they £ind out the results of their
present discussions with the Commission om thelr reactor license.

D. Tour of Facilit

A complete inspection tour of the site was taken by the imspector in
the company of Dr. Schultz. Om the reactor top the installation of & fuel
element into the resctor was observed. It was noted that the fuel elements

were stored inm & special safe geometry rack.
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"ffvDﬁf!ﬁj’ﬁhd*1alpcbtioﬂ“ﬁdiig!ﬁﬁﬂfiﬁifiﬂiig*dbiqfonﬁtﬁh aew heat
exchanger which Westinghouse is installing for 60 megawatt operation.
Dr. Schultz said that during the winter it is net expected that this
heat exchanger will be necessary, but it will be necessary in the
summer. Schultis said that this heat déxchanger had besm tested out and
had been noted to vibrate. He thought that the vibration was due to
the fact that there was some 4 fest between tube supports in the ex-
changer. During the inspection, an electromic tube roller was being
used to roll the tubes internally in an attempt to lock them iato
support plates and baffle plates. Subsequeat to the inspection on
Priday, October 22, Dr. Schultz reported by telephone that they had
tested out the heat exchanger after the tubs rolling, and the exchsnger
now operates satisfactorily without vibration. ' :

A It was noted during the tour that the extra cooling towers for
60 megawatt operation have been instslled. During the imspection, com-
~¢érete wid Being poured for the basement walls and the footing of the
new decontamimation facility building. Schultz seid that the purpose
of this building is to afford a place for decontamination of large pieces
of equipment from the loops #nd also for handling the spent fuel element
ghipping casks. It was also noted during the tour that the concrete
pipe from the resctor wasts disposal building to the retemtionm basinm &t
. the svaporation plant has been replaced with a cast iron pipe. The com=
crate pips had allowed ground watsr to lesk in, and had been £illing the
retention basins with raw ground water.

It was moted durimg the tour that ths ares om the resctor top
had been comsiderably clesned up. There is & mew trough in am gsnnulayr
space sround the outside of the top of the resctor vessel. This trough
is for carrying wires to and from experiments im.the vessel. These wires
then travel in conduits across the space between the trough and the
aczzles to the inm-pile thimbles. This plam results in considerably less
wiring scattered around the pile top ares. '

The gas loop hes bsen installed up to ths reactor top, and it
was moted that the intske sad discharge of -this loop heve beem cappad-
off and the in-pile ssction has mot as yst baen installed. The section
of the loop from the read-cut sectiom to the im-pile section has beem
cast in shislding comerats.

Schultz stated that on high pressure water loops, rupture discs
have been placed in series with the high pressure reiief valves because
the relief valves had been lesking, and that thess rupture discs vent to
the same blowdown teamk into which the relief valves discharge. Schultz
also stated that two thermocouples have been imstalled in each of the
lowepressure thimbles, and these thermocouples read out onm & 16 point
recorder which is equipped with slarms. This is used instead of & flow
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] Crtg tlnt there 1:!10':0 tho pPs ing operation . Putt Hlliu--’
more, Schults said that these thermocouple readings are moted omce.an hour
by a loop operator. o

E. Contaipment Tests

In its hazards sumsary report, Westinghouse had stzted that it would
test the vapor container for lsak tightrness once every two years. Onr this
basis, a test had besn scheduled for May, 1961. Westinghonuse dacided to
take advantage of the prolonged shutdown, and Schultz.said they did test’
the containment sphere on October 19, 1960. Hs said that a full report of
this test would be transmitted to the Commission. Ths inspector was shown
the results of the test. These rasults state that the test was startsd at
1830 om 10/19/60 when the building was pumped up-to 2% psi. The test was
completed at 1830 on 10/21/60. The building hed leaked a total of 3.74% of
"its volume in twenty~-four hours. At 2130 on 10/20, the absolute preseure
in“the building had decreased from 2% psi to 1.86 psi. The lesk rate in
the building was detarmined from a .éflculation uging a referemce volume
inside the buildimg and also from a eslculation using the drop im gbsolute
pressure ingide the building. The records show that during the test, the
temperature wae fairly constamt at 27° ¢ imgide the building, while the
outside tempsrature ranged from 56° F to 399'F, A fan was kept rumning
.inside the building in order to circulate the air and keep all levels of
air inside the building at the same temperature. The calculation for leak
tightness of the building was said to have tskem into account &1l of the
variables imcluding (1) humidity im the building, (2) change in the canal
level due to pressure in the buildimg, (3) change in camal levels due to
the changing pressure im the building as a rasult of building leskage, and
(4) change in humidity dus to evaporatiom from the canal. Durimg the com-
taimnment test, it was stated that the air lock doors had besn entered & totel
of soms 94 times. This included an sntrance snd exit once an hour im order to
take readings inside the building. '

The calculation for leak rate took imtr =~zoum® =ot only the caual -
level due to pressure and the vapor im the building due to evaporatiom from
the canal, but also changes in the baromstric pressure. It was stated that
the reference volums is om the non-leaking side of the momometer, amd so
does not see the barometric changes which the leaking side of the momometer
sees. The reference volume consisted of four 3/4" copper tubes 80° lomg.

They wers installed vertically through the vapor conteimer and extended up

to within about 10°' of the crane structure. The engineer who did the calcula-
tions stated that if a correction was mot mede for the cansl water level and
canal evaporatiom, this correctiom would amount ¢o about ST of the leak rate.

During the inspectiom tour of the facility, & number of aress had

been notad where obvious leaks had been patehed up. Schultz said that this
patching had been domne befors the contaimment test., He said the patching

(continued)
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doms by mesns of fiberglass tape saturated with aa epoxy bitumincus
resin. This resin did not hardem up like soms plastic resins but seemed
slightly pliant. Schultz felt that this resin would not crack, but would
give slightly with changing temperatures. ‘

F. Organization

Dr. Schultz stated that as a result of criticism of the organiza-
tion setup at the WIR after the fuel element rupture, he has now assigned
one former Shift Supervisor, Mr. Gus Taylor, as a Staff Engineer, whose
job it is to ensure that there is liaison betwesen the Techuical Support
Group and the Operations Group. It is Mr. Taylor's respomsibility to
translate into operatiomal instructions the findings and deciszions of
the Technical Support Group. As may be noted im ome of the appendices
to this report, the special loading instruction was prepared by Freidhof
and approved by Taylor & Hemmerle, and the startup instructions for the
initial critiéai mpproach were prepared by iir. Taylor amd approved by
Dr. Pressesky.

At the present tima there is no special imstrument group reporte-
ing to the Technical Operations Menager. Instead, & number of imstrument
technicians report to the Laboratory Services Group, and en imstrument

. technicisn is them assigned to reactor imstrumemtation maintemsmce omly
on the day shift. When questiomed about the meed for more reactor
instrupentation maintemance, Dr. Schuitz stated to the imspsctor that in
the future, an instrument technicism would be assigned to each reacter
operating shift.

! There is also & new position on the staff of plemming and

! coordinating mansgers. Mr. George Geisler fs im charge of this work.
This relieves the Manager of the WIR from many of the day-to-day schedul-
ing headaches and the problems of expediting jobs through ths shops and
customer contacts concerning such jobs.

G. Reactor Startup

The reactor was initially loaded with the comtrol rods #and 32
fuel elements, and them the vessel head with the rod drives wss imgtalled.
Dr. Pressesky stated that, with the poisom sectioms of the rods in the
reactor and with 32 slements in the core, he had calculated that the
reactor was some 25% subcritical. The inspsctor noted durimg the tour
that, as & fuel element was imserted into the resctor, &n operator,
stationed in the comntrol room, observed whether thers was amy increase
on the count rate meter.

In the thimble #6, a BP=3 counter of the type which consists of
4 chambers in parallel, each with an active length of approximately

(continued)
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‘-nntation of channel A. Bcforn any rod withdrawal cal-nacod, chamnel A
count rate meter was observed to read approximately 8 counts per sacend.

A very complete plant checkout was done before the startup.
Datailed procedures had been written and were used for this checkout.

These plant checkout procedurss included: (1) reactor coolamt
systems checkout, startup procedure #P 218; (2) the source range calibra-
tion procedure for chamnels A and B, #P 214 B; (3) the intermediate range
calibration procedure for A and B, -#P 214 C; (4) the power ramge calibra-
tion procedura for A, B and C chammels, #P 214 D; (5) a plant pre-startup

. 'checkout procsdure #P 101, which is the fimal check to be made immediately

befors startup and is done by a member of the control room staff; (6) a
plant startup procedurs, #P 103, used for startimg up the rsactor and
raising its power level; (7) a loading schedule for this spscial rum,
Loading Schedule #7 A; and (8) a special procedure, #SP 103, whieh is &
low-power criticality run for resctor operating traiming.

Mr. Pressesky, who is the Chairmen of the Safeguard Committee,
stated that all resgular operating procedures, imcludimg all revisioms,
hive now besn reviewsd and sapproved by ths Safeguard Committee. Imn the

- future, &1l new procedures or revisioms to same will be reviewsd and

approved by the Safeguard Committse before they are put imto operation.
Special procedures will require the full Safeguard Committee approval if
Mr. Pressesky believes it necessary. As noted before im this report,
Mr ., Pressesky said that he did csll om Clark and Murray, the two outside
consultants to the WIR Safeguard Committes, for their spprovel om-the
startup procedure for this special run because of the gquestiom about
source confidence. ’

During the scram chsckout, it was determined that some of the
console lights which indicate that the rod and the magnet are in contact
would not ee omn., The magnet design had been changed for 60 megewatt
operation due to the need for & higher megnet current because of the
higher pressurs drop scross the core. The method of indicating comtact
has also besen changed. The new method consists of & transistor amplifier
and £1ip flop eircuit which sees the pulse vhemn the magnet and ermature
first come into contsct, resulting im the lighting of & neom bulb onm the
console. During the checkout there was slso difficulty in picking up the
rods. It was first felt thet possibly the rods were stripping off because
of the watsr flow. The primery coolant flow &t that time was 14,000 gpm.
It was felt that this flow resulted im the pressurs forcing the spriag in
the shock absorber on the magnet down &nd thus the maignet and the armaturs
would not come into contact. The magnet currents had been checked out
previcusly and the currents weres set according to the former checkout at
approximetely 350 milliamps. However, it was subsequently found out that

(continued)
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e previous ch-ckcuc had been: dm with a: éu-y core:and: with'stuch'a

core tho pressure drop across the reactor was only 20 psi. With a
regularly loaded core of 32 elements and the remaining sample baskets
as in Appendix F, the pressure drop across the core is some 37 psi and
80 more magnet current is necessary to pick up and hold the rods. This
discrepancy was finally discovered, and it was then found necessary to
use approximately 415 milliamps on the magnets. '

The difficulty with the magnst comtact circuit could not bs
resolved, and it was decided to call in the technician who had done the
installation and adjustment of the circuits. Normally, these instrument
technicians only work days, and & men was callsd in specially om the mid-
night shift to adjust these circuits. This difficulty resultad in & ‘
delay of the.startup of approximstely 12 hours. Dr. Schultz admitted
later that the real difficulty came down to a leck of communication be-
tween the instrument people on the settimg of the megnmet eurremts and on
the adjustment of the transistor and flip-flop circuits.

Schultz stated that they had determinad in tests that & few
hundred milliamps in me2gnet holding current resulted in & difference of
spproximately 50 msecs in magnet release time. Durinmg the difficulty im
picking up the rods, am attempt was made to pick up the rods by lowering
the flow. With a low flow, there would them be & low flow cutback amd
scram. These signals are gotten off of the recorder, &nd it was necessary
to jumper these circuits with alligator clip leads im order to try to pick
up the rods. It was noted that the supervisor knsw how to jump out the
eircuits.

Schultz seid that the basic purpose of this first run was to
establigh an imtercalibration between the detector in thimble #6 and the
detectors on the normsl plamt instrumentation. Because of the source
decay, it was not known whether there would be reeponse of normal plant
instrumentation. The reactor startup was finslly started at approximately
11:00 2 .m. on Thursday. Present In the control room were two ODErators

- and Jobn Santavy, Shift Supervisor. Removed from the operating ares, but

within view of all instruments were the inspector, Schultz, Pressesky,
Hemmerle, Taylor and Geisler. Schultz and Geisler plotted approach curves
which were reviewed by all cthers preseamt. It was noted that all operatioms
were dome strictly according to the writtem published procedures. Channel A,
that is the special detector in thimble #6, indicsted mnltipli@ati@m right
from the first row rvod withdrawal. App@mdix E gives the readimgs of the
indicstions om Chammel A end on Chanmel B (normsl plant BFg) versus the
various rod positioms. Witk all rods fully out, the re&ctor was still not
critical with this fuel loading. Dr. Schultz immediztely dispatched

Mr. Taylor to write & new loading procedure for the &dditi@m&ﬂ fuel necessary
to go critiecal.



the :I.upoctor that tho reactor went critical dnrhg the ml: run. The
next run was made with 39 fuel elements. The reactor was critical
when 21l rods were withdrawn to 55% of full withdrawal. Schultz said
that the normal plant instrumentation proceeded to give & reliable
indication when the rods were 20% withdrawn. He also said that when
the reactor was at 10 kilowatts the intermediate range instrumentation
gave an indication of about 10 counts per second. Schultz said their
present plans are to make a series of low-level testing and training
runs going to & maximum of 5 megawatts. He said that when the thimble
which comtained the temporary BF, detector was pulled, amother critical
approach was made and the reactor then went critical at 55.1% withdrawal
indicating the thimble was worth .1%. Schultz said that formerly, with
all fuel element locations loaded, an element in the furtherimost cutside

ring was worth approximately one tenth of ome per cent in k. Thus, with

the reactor fully loaded with fnel and all of the rod poison sectionms
- oo il the core, the reactor would still be suberitical by about 2% k.

$



- __-;_First proceas the tastea through the filter presa md 'obtain;aamplea:
' on the inlet and out.let to the px?ess._ Befcm dischargim the wastea’
set he‘"raw n.ter oischarge at 'a'predetemined' tlaa.' Record on dauaf
: Tben set the waste‘s discha.rge by measuring the time it ta.kes to
g fill a 5-gallon bucket. g 'I‘hie rate of waste dlacharge should be pre-—

- »:detemimd l‘rom calculations. Samplea cf the diluted wastes’ are collected
l*.-"';-fat the veir by ¢ the autanatic sampler. v Before discharging wastes , b o
-'sure that the umple catch ta.nk at the welr is empty., After discha.rging
tne wastes from dne tank, process a sample from the 'eir catch tank

-

-

Record the "ollowing data t'or each discha.rge"

1. ~Tank No. before procesaing througl' filter ;crees 5"/ ' ] .
2. Latest available detemination of vaste concentration 2./ )'/0 F .
3, Tank No. after processing through filter press_ /74 ' - .
4L. Results of eample on inlet to press__ /[ 1,;"3 - . .

- " Resudt ‘of sample cn outlet to press /. /. [/0 5 S .
€. Date cf discbarge/’Jo PLERN éo % /S la-f%a{ﬁ’»%}/svs /" S- toﬁf-?“‘

7. Calculated dilution vater flow 33, om"f‘:p/&v ‘. ‘ _
~3. -Calculated waste discharge flow JJ"Z/ - o .
T. Hesults cf éra; samplies frcm taﬁk _disch'arge .7'-“‘ r"/""/"‘/"/ -
0. Read,.ju,sted vaste 'di'sclm:ge f.lbv MM B L R .
1. Volume cf vastes diecharged Ao, ""‘"b,'y‘/ B . —

2. Time requ‘reu to discharge contents of tank 25 4“ : .
L3. Calculated, ccnc mter dilutic Va4 /“'7/"/ — .

i4. Result of sample from weir sample catch tank /”5 Xs0 /‘—'-/ / .
15. .Total volume of watfer discharged 3. /X/O% -

WTR-20
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;@t,hcwe

a1l the wastes froo

~heeord the following data for cach
Tark No. tefore progessing . thro
‘itest avallable

Tank No. after processing thr

fd2sults of

Result of sample

Catculeted dilu

~

Calculated wacte

T
14

Rt justed waste

.by t..e :mtonatic ba.r'p er.

‘that” tha bample cal

sample oa inlet t_

discharge //j) f;»/éxo 22 Sl AN bo

tizr water 1.

Wweoults of grab sampies from

fore discharg*ng ua:'te _be
b, Lz.nk At e
ss a a.rrple from the veir cauh nmk

r s erpty. After diacba.rgrlg

Hetein

tank, prone

.

discharge:

' y

ugh filter press W ' .
determinaticn of waste concentrétign /‘7‘/‘5tf¢>i/~ ¢
G-l .
AR ,-r/c"ﬁa,c/wg L o
27 b y o0’ 4o<5// ,(7 - .
Cca/mg Wetey /105 2 //40
:‘*‘—4‘*‘4"‘" 5 N’OJ«JQ//». n
disch,:-:gé flw /Opf}/«vw‘ u.iﬁﬁz//vj zxf,, J-O/rp/
S Cxso /«—‘// .

harge flcow :

cugh filter press

< LTess

cn outlet to pres

tank disch&rge

disgc

fuer d1lution
Crom wzir sample aatceh tank_ /. & X/0 -«“'//

750100012/ - .
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To 3¢t 'y pr0caduro for operation of the Reactor for Roactor Operator Train ng
“at lcw powur levcls and modificd londing.‘ Thia will bc callcd Run 7A’

: loading scbeuulo ZA. his provides fOr loaoin
" elemenis 1ncluoing nine control rod fuel’ followera. ‘Refer to P-209 for ‘Fuel
-nc;lng Procedure. No more than six elements may be handled looses in a group
st‘sny one time; however if an approved movesble rack or the wooden storage rack_
,jfs"waed, ten elements may be handled, if they are inserted one at a time and kept
- in the r-ck'at all times until.removed one at 2 time for inaertion into tho core

’ Hefcre,s rt-L ,.zk. auro control room instrumont sotpo;nts ire ss. as in App-nJLA3;

A
A : . . . L

’E-.ore ﬂrlticality is obtained,,lt will ba necessary to determine ‘source nonfldence.

“or this purpcse @ BF, chanmber Yas been inserted into the core through shroud tubte-

. (1.7, Thimble is removed). This chamber is connected to Channel A control room
ingtrumsniation. Intercalibration of regular position Channel B datector with
~necial ( n.nnel L detector will inﬂicst- source confidanca. The following steps

llL e tcllowed:

1. Stert withdrawing rods s per normal s“art-up procedurs (P-103); after
esch 10% increment, wait at least two mimutes, then record Channel 4
snd B readings.. Perform this up to S0F% rod position. After each 10%
nmovement plot the inverse counting rats from the special’ Er3 datector ve r¢
voaition. '

-

2. Atove 509 rod position, move the bank in ‘smaller increments, moving shim r¢
bank and ssfety rod.bank alternstely. Keep plotting the inverse counting
r-te and in no case excnec ‘the rod pusition tor criticalily &s determined
tv this curve..

3. Px*l'*ods until the special EF detector resds up to 10, 000 counts/sec.

L. Note positlcon of control rods when normal instrument (Channel B) moves Of
the original stert-up pesition. .

Intercalitrate normsl Channal B - special Channal A vs contro* ro¢ positior
ior threes readings up to 10,000 counts/sec. on Special Chennel A detector.

. If nc reaaing is abserved on the normal channel by the time the specicl

" Detector Channel A resds %000 counts/sec., stop pulling rods and insert
all rods to lower limits, If any changes are made a new procecdure will ts
written to cover them.

U
-

(@AY
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7
nfter BF 1ntercalibrations are made,finsert
special - BFq "detector from thimble’ positionj#é and reconnect instrument cebv
¥ regular rehannel A detector.“ Replace L.P.: Thimble No., 6; connect hoses ‘and
thernooouples, establish flow. through the thimble and make sure L.P. Thimble
emp Recorder is*printing properly Check off Item. VI of Loading Schedule 7

As soon as Regular Channel A detector is reconnected perform source xange_
ch;bration procedure E-214B and BF3 calivration procedure P-214A." :

2. Pull rods to first intercalibration positlon where Channel B flrst began to
. read. S : -
3. 1f no reading is seen, pull rods.halfwey to next intercalibration point. If ~
no reading is seen terminate this. experiment and proceed as directed. A new=.
~ procegure will be governlng SO
17 a reading appesars, ‘proceed to next intercalibretlcn poinz and take reaotor.'
eritical as per procedure P-103. Do not take power level above 10 XW until

approval-is received from Supervisor, Loop Operations, that. the CVIR loop can R
Lake up to 5 MW operatlon Shutdown reactor by cutback. No higher than 5-% 1077

amps on 1ntermediate range channels for 10 KW operation. ,
©. Continue low power startups (10 KW) until Loop approval is recelved as per above

i Npen CVTR loop approval is received contlnue reactor startups up to 5 MW for Reactor
Crerater Training. This will consist of a series ‘'of reactor stertups -and shutdowns
for training reactor operators for AEC license examinations. These will be normal
grariups in accordance with Teécimical Uperations Procedures Manual except as modlfiec
(erein. An occasional startup will be made with a 15 second period. During these
~ure taxe the following extra date: (To determine eny f1551on .product. contamlnatlon

a. Teke a P.GC. water eample every 4 hours (ion exch. in and out).
». Read and record flesicn product monitor every 15 minutes until further

e

notire. )
APPENDIX A - Plant Stendards for Run 7-A

1
£

T4 Thernai and Nucleer Parameters:
vawlmam Geviation from the values l*sted in the table below or as obtained
Ly interpoiation shall be as follows: :

a. Thermal Power; ¥ 2 M¥ d. AT; t 1°F
v. MNuclear Power; * 2 MW e. P.C. Flow; 't 200 GPM -
" .. TInlet Temp.; t 4°F

APPROVED: R.3B. D*ce, Mgr .,

r-wv N

G. Ta e - i nJ. P’esseaﬁv 532 g.dﬁ snoommin s
s - R R - “ S -t ‘,1"’"'7'-{'":1-". ‘

i . Té_g_’_—[n/ - RO




TECHNICAJ

OPERATIONS'

,flc;';ﬁfi.
7%

FOR RhAC OR OPERATOR_

| newsiou no.

Orl f'lnql

Thr P.C. Flow must’be established atter loading is completc ‘and must be
L ,t‘wat necessary %o nroauce a pressure drop of 35PSIG across ‘the core.. .

& . P.C. flow cutback and scram points will be sat at 85% and 75% rcspectlv 1
- of that- foind to give 2 35'°SIG drop across’ the core, or not less than

Th(

AR 'u,,ooo GPM. ‘
THFRMAL ,NUCLEAR‘E(RER INLET T TOTAL P.C.FLOW CUTBACK
POWER M TEMP®F . °F G.P.M. - CUTOUT
~rrall £l arm | Normal [Cutback|Scram | Nommal [Normal |Cutback|Normal Cutback Scram MW
o 10 g 10 157 |- 120 | 245 6 T{See paragraph 2 2
o A - | above) . - |

5]
(¢}

Tre [
spera

a2

tsndard Operatinz Parameters

ollowing table lists thc Oppxating parameters that shall be maintalned cur;
ticn of the resctor and/or its associated system.

o

NORMAL TOLERANCE ALARM CUTBACK | _SCRAM
VALUE ' "POINT POINT FCINT
! ,‘ .l 46 sec. None +2 sec.
] ,
| nct less than (below
v. Changing Power 430 sac.:] +15 sec. i 2MW)
i
‘Havte of Ri z :
| € ; - Zt.f 15°F/r-. | . 22°F /vy, Nons None None
T.2. Terjeratures 5 ;
L..P.Thimble Temcerature 1L0°F +20°F Aot 175°F None
NOTE: "L, P.Thimble Inst. Failure" Alarm will sound if pow
' to the L.P., Trimble recordcr fails or if & L.P.Thim
T/C burns out.
Surre Ta ank Level 55% ©+10% 75% Hi None None
35% Lo
NOTE: P.C.Pumps stop when surge tank reaches 30%. }
Hesd Tanx Level 89% v+ 2% . 93% Hi | .. None Nons
' 85% Lo L
. \ NOTE: P.C. Pumps stop when head t-nk reaches 95%.
P P —
""""" TS T =il 07
PREPCRED - BY: F?i TAYLOR ov { APPROVED: sy T W Tech Cia
|




v

SUELOW T

- NORMAL
_yvAgugv'

Toedas® 33

“lone

110007 GPM

2 200 ane |

780 cPiY

Rehanger Flow oL

I+

" Hone

~Lor s Nuilding

R RIS 2T - . ¢ . s
A AN AT 4 4 . ;

90 arM

-.65"}{20

10 GPM.

+:15"1,0

~

None

“'.? 25 "H2O ’
-l.O‘HQO,

;‘kf25 H2O;,r

cee note

see nove

10.0GO) GPM

None

I»lO;"le LR

NOTE. Flow will be adju

wit

hin 1limitsg,

sted to kecp

P-Cc ’bemperatures. L

60PC1G

4 10PSIG

None

None

Nor:e

75% + 10% 504 None lone
5P 4+ 1CPTIG 80P IC None Nong
(% 259 Nor.e None

Alarm-is soundesd if variation
Freater than 6 M.

cone

T

in power range chunnels be-

Alerm 1o

cownded il rod drive gspeed

regulator tiner stonc.

for 30 gsecond::.

APFROVED: "

A
\“
B . I TR
¢
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‘ +pb»r 21,, 1960

wrenszoes “8.p, NOLL_

REV MO
INNTEI” S

'
!"':'

7 - Interim, dated_a-zs-éo)

Ensure that the following uontrol Rods'and Sources are loaded aa indlcated.-
to uoadlng Procedure fox Run No.

(Refex

o‘m;- ITEM- 'ITEM | POSITION. " CRBECKED INITIALY
ATION. -J- . N0 RS mm 1 g ' :
.poBe,SbBe'Sbufce"‘ 3 1‘~S-iﬂ l”' e )
Sb-Be'Soﬁrce"" ‘ SR '5431'{ -
Sb;B:ASgﬁrcé .2 - 5-% " -
. Control Rod CR-1 C=-L5 L7-k !
.. t n | 'ca;g c-49 | Ib-5
n 0 CR=3 C=65 | - L7-7
) n CR-L.C-26 | 19-3
‘. ww  lerescai| 1ee :
5. " r CR=6 B-28 £3-3‘
10. n n CR-7 D-15 | 136
. u " CR-8_D-28 16-9
1z, " n CR-9.C-58 L9-6

. insure that the followlng bLottom entry core positions &re in *he

”

specifiecd conditic

’H CPER~ ITEM - ITEM PCSTTION CHECKELD INITIALS
bl 0. _ LLTE 1Lk
i .
i $‘ .'- e L-I.O T}‘.imble 1 'Il"(“"é \
\ i — -
i % v n 1 . b 'il."b~2 . . ..
— - = le
| PREPARED BY: . e - A : APP“OVE Eoc;lp‘:ﬂ. HES /
‘! - E.. PO A I .Gf‘ ’ - .
? 4 ': ’: Sivne ‘J :' [ A T

WTR - R



" POSITION

TSe2al

’;; "L.P. Thimble *- 5

BF, Counter

68 | -

i 'L.P. Thinble -Plug T2-10-L - . %
I, n 0 " TB-B-Q ‘
2. Fuel Ele.'ﬂdaptor - Tz;lo-h ' ) i

. n W om ; T3-8-2 ' ‘

!

‘

.GEvre tiat the rollowing exvcriments and associated fuel elements are loaded as
i (ercr to Loacxnt Frocedure for Run No. 7 - Intexim, cated 8 25-60).

ER Imn 1TPM | POSITION | . - CHECKEL CINITIALS
ICN. - NO.- ' DA;; : TIME
_: Fuel Element C-1y L7
. B{I-35 Cepsule 2L-19 Ly-7
. Inst. Fusl Ele. - C-2u. L5-6
. Co-AlL'Flux Wire. l S=2 ‘ ’
. " ) 2 S-L
. " n 3 5-¢ '
. CVTR FluxWire 1 E9-5 ' ——
. : " 2 E8-7
| . n It ' 3 E7-t
PREPARED BY: APPROVEW*E"‘E“\
v D UTEIDKCS Technical Assistancar




MM

SUBJECT} . - .. v Lol L AGE3 e OF

., . . N . .. ..

L(JAIZI\IG bCIB:IbLI'. ~I'Gn .xLN !‘{L o 'IA

| onr’e. : '.REVJSION'VNQ'..""" SUPERSEDES S.P. wou___ .
Cc't'oberfh’, 1960 S SR T .::'n”;‘_;‘ AR

-,
-

. o - . —.'”v . il -
% s e S -

~POSITION ' | . 'CKECKED .| INTRIALS .

OFER- | =~ ImTM - . .-} I
prioN | .o L

B

B6-9 | ..t ]
ES-10°
EL~1l

31, . | CVIR Flux Wire

2. " S i

-

E3-11 -

y]
v
oo -4-§o~' S =

" E2-12 .

- . . . o '

’

II. EXPERIMENT MOVEMENTS . %%

A, Lxperiment Hemovals:

Tne follwowing experimcnto will be removed from tne rcactor &nd :Lf' radlatlon and
contsinetion levels permit, wthey will be bagrcd and stored in the truck lock
stera;e cabinet. - If the levels zre too hiph the experimedts will'be storcd in the
crels . \ L : ' o .

. . - . o -

CFl'a- IR} T1E! PRESENT NEW |} LATE p TIME INITIALS
ATICT® : s o, NO. _LOCATION | LOCATION | COiP. | COMP. '

4

36 Co-Al Flux Vire 1 3=2 . ' ' .

o ooou |2 | E8eg

. " oo 3 E7-8

AX] \

ks

v

a
V2l )
™
N

—_— - ‘ § . ‘LO'V 46“
PREPARED BY! i . ) ) APPROVED! RO»‘LI‘ }1, Rice

' 4 . THTE T )
oo 4w NMULL Ldte . .
! TcehnicoL ASSLSL«L’CC j//’/ : -

vmn FORM 7,



" SUBJECT;

LCAZING c::L\L FOR. RL"" NC. 7A

‘oater | peEVISION uq, -suﬁznseots 8P N0-= e
cieber 2, 1960 [T A ":“‘“"g’ et
ke CITEM CINM | PRESERT | MW | DaTE | iDE | TvToand
JION | . © Mo..| LGCATION | LOCATION | GOMP.| COMP.
. | CVIR Flux Wire 6 | B | :
o " ow ‘ - " - 7.' E3en s .. . - : T
S I B PR IR B §

iwrnt lnscrtions:

S rL ©r ne experiment inSanions‘ﬁlanned for this run.

III. FUEL MOVEENTS

Liering of Hew Fuél Elements: B ' S

T '\Liow- = fuel 07e'cﬂt anc -tesket novements .will te @ade for Rua #7A ! Ov‘y

o tts which have passed final WiR inspection anc-héve been cleaned will e

toived into the cors. It will be noted in the following schacule that some element

o ers g their present locations huve ceen omitte¢ frow the schedule. This in-
RETR witl te filled in 35 elements sre obtained an¢ wi.l ce tr ansmitted to

‘Support at the completion of thi¢ loading.

LR A R

"Mt Aii WVM baskets which are loacded into fuel elencnts; with the exchtlon of
tie DIlI experiment snd Instrumcntecd fuel element,will be standard "VY busketls

it -*

which are left enpty and installed without orifices or lécking asscmblles.
nive Lhe 2 o/ch serple Esskets that are located in eny of the following =

IR U I

citions, Indica»c'with a check mark () the core posxtmons thaty contaiﬂeo saaple
LLSAETL . -

"CUhr Uhe semple onshets nay be stored ‘on the reuctor top if rac.sction and cen-

winstlon levels permit. If levdls are teo hiyh the baskets should us
4 in the cenzl until such time zs 6ccontaminatior of teskets ean te

::r:~éd out. Incicate fingl positicn cf teskets, is., canal or reczctor 1o

- O

.

!
r
|
i

. 1 4‘ .
: : . B 3 evto .
PREPARED BY! : L, APPROVED: Hoger A s
L we Do FRLILACE | Technigel Assiscance: o T

WIR- FCRW 3,



SUBJECT, -
. ICLLING 5C

EF:ULE FOir RUN NC. 74

[ 3 ; O § - Vi T
L - oL -T‘» LTl e e ““ v -
_DATE! REVISION NO. SUPERSEDES S.P. ?’,0.3 -
s : s
o a0 REV. NO.:
T e, 2300 :
DATED!
cro¥iz 47 _
K3 N Lo .
X . cee § . . 1
| TOIFT T ET NEY BASKD T
; : NRAREGY)RY) DG0 110N GSTTICY .
| . R J.
1 . . .
| .
r s
t
v w o
: - -
L .
I"'v t g
[
k.
b
1
I
| ’ h
‘
! L]
L Coip lc ted by Lete o Time
chdn e s bricied Arcad
N I T ST N L o PR o i MR et P K T YT Ae e g ) oy et
A Llielamn Lne L.l ceposule Ene b .L]:.L,LIL.!IL..&,LC! ibuel Cic ¢
voocomio o the rollowin: o) retions.
Pieed Tute Loclaoving!
Loonnoue 0wy Lcte CTiwe
cod e 1o clewl posivions Lu-7 and Ly-8. :
Lo
YKL o B EA N "DATF | TDE | INITIALS |
IL_ S . 10, LOCATION JLCCr. Ty CClik. CCir. ]
TorTTT T A - et B 1
! roe et -2 SoLe Li~T7 _,
U R
I S | L '3  Storage| L -7 R
e — H j:
| RERITIT RIS I - L. -& -
~ .- . ! - - = . ~ ——— 4
N A T T , i
i ot > (i tterege | Lo- |
: \ » . | l
L= 1 | !
; "lenc ¢ ooingt,
<l wom e : Looe Tar=
T ! §is oy lov =
NUPAREG Qv e |  APPROVED: Howe iV nkce 4 A
ST A R T PR 2ol S N 7 "rl* .

wih- ?oyzuj;"



- e b
LImoler S4

v196'0.' 3 2

-

ATIONS .
. _ . - e j_ )
. SUBJECTY 1oaniNG SCHELULE FOR RUN NO. 74
. DATE! REVISION NO. | SUPERSEDES .&.R NO.1_

o REVY NQu e

BTN R - . DATED S
Siei Movements in Unrestricted Areas: OPER
CFER~ TTTEM  : . | ITEM.| PRESENT | .-MEW | DATE- | TIME TN LS
£ TICN oL T " NO. | LOCATION |LOCATION | COMP. | COMP. S
Fuel Element - c-43 | Fs 53 | I6-T o
'V Basket . 3 |T.L.Storage | 16-7
. . Fuiel Element C-23 FS 51 .. | L7-6
T 1 v Bagket ) |T.L. Storape |- L7-6 . _
Fuel Flement  |B-88 | FS'S3 L7-5 N ‘
V Dasket 5 |r.J.Storage | L7-5
. Fuel Element c-72 FS 52 16-5
V Basket - 6- {T.L.Storage | 16-5: "
T Fuel Element c-71 .| - FS 53 15-5
7 Basket . -7 T;L.Stofagp 15-5
Fuel Element D-33 FS 3L Ly-6 .
v Basket - 8 |T.L.Storage| LL-6
. Fuel Element D-30 FS 30 L=l
v ‘Basket_ ' 9 IT.L.Storage| Lu~L
Puel Element L-¢% F5 29 LL=3
V Basket 10 |T.L.Storage| Lu=3
Teol Element I-3, | FS 3L L5, .
¥ Rasket 11 -|T.L.Storage | L5-L
Tucl Element D-LO FS 34 . L5-3
"V Basket "1z |7.L.Stcrage | L5=3 }
I Fi=l Elsment L-2€ | - FS 30 Lo-L, ]
[V Cisket %« |T.L.Storage | Lo-L
ST T Tlement R T7-3 ]
o 1 Tiske 1), |T.L.Sterage| L7-2
- i;-__r___:_“-* Ilement - FS . 15-3
' 2 Bisket 15 |T.L.Storage | L&-3
__;_ Sarl Dlemeat FS- LE=4
B s v Besketl 16 |(T.L.Sucrage L8l
h "Fuel Element S LE-5 -l' T i
~REPARED 3Y: APPROVED:EQ&I“% ﬁice =

E. FREILHCF

Technicel Assistance:
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. TECHNIt . OPERATIONS

SUBJECT}  1ciTING SR ELULE FOiL RUN  NC. 7A '
* DATEY : ' REVISION NOQ. SUPERSEDES &P NO.:_. -
Gereier 24, 1960 ‘ ‘ ~ REV. NO... -
- DATED?
OFER- ITEM - (ITEM { PRESENT | New | DaTE |.TDME - TvITIALs|
ATTON _NO. | . LOCATION {LOCATION | coMp, | comp. | :
Sse V Basket 17 | TL.Storage| 18-S e
Fur. Liement " FS L8-6
L5y V Basket . 18 |T.L.Storage| L8-6
e Fuel Element FS 1 L8-7
o V Basket 19 |T.L.Storage| LF-7. .
RER Fuel Element - FS ' L7-8 . '
z, V Basket’ 20 |T,L.Storage| L7-8
2 ) Fuel Elenent FS. | 15-8
V Basket 21 |MiL.Storage| 16-8 , i
b i

T
H

IV BASKET AND PLUG MOVEMENTS

Indicate with check

Ao Trnetall standard core p’uw in the following core posn:.ons.
- mach position that is plugged. . .
Crerat.on No. 92
CORE " PLUGGED CORE. PLUGGED CORE "PLUGGED
. | PCeITION ITICN S POSITON
Tei=1 15-10 ‘L1l-1.
Lo-2 L6-1 1112 ‘
I.-3 . L6-11 Lil-5 ;
. . |
.5 L7-1 1116 i
. LZ-1 L7-10 L12-1 ’
) 12-7 | - L10-1 112-2 i
Lo~1 L10-7. ;
. . i
Creraiion No.o:92 Conplietsad by: Date - Time — :
RN L ) , . [ ...
&.T -"“ ] M i
PREPARED -BY: . _ __.. APPROVED: ~itoger . Ricel /] ] :
Technicel lf:sistance: ',f }J L
wTR - FO&:



| SUBJECT,

LQALING bCHEIZUIE FOR mm No. 7A

DATEs
Corober 2k, A196AO.~

 REVISION NO.

WPERSEDEI S.P. NO.!'

" REV. N0 e
DATED !

5. Install 2 1/2" Sample Baskets in each of the following core positions. Indlcateﬂ

with a check mark

..

0—9 each. position that contains a sanple basket.

Trznoe tnet all reflector g

Operation No. 93 T
: W o
| SAMPIE SAMFLE SOFE T [ sairiE
CORE BASKET § CORE | BASKET ‘COKE BASKET = || CORE BASKET
FCSiIION  |INSTALLED §POSITION -| INSTALLED JPOSITION INSTAILED POSITION INSTALLED
133 L3-S ) L7-2 I ETEE g
-l I 13-7 L7-5 - 4 [ ros8
Lie2 { 13-8 . 18-1 -110-2
L:-3 | 141 T3 8-2 110-3 ’
it 3 T 18-9 T2 10l
P 15-2 19-1 - 110-5
et 159 19-2 110-6
L6-2 1.9-L 1113 .
Loy .1 =10 "L9~5 ‘L11-L
Cievarion Noo 93 Date’ Time

* Completed 3y :

" V FINAL CHECKS

all core posl..-ms_ not’ occupied by fuel

sitions not occupied by

elements cor sample beskets are
. '\ .

Date

Time .

experirents are plugged.

Lo Seoment Checl: 3 by: Ds te _ Time
- Gegment Civsied Dy Latc_ - Time '
. < - Segnent neured by Date V. | Timne
L= nooment Shec:ed Ly Date | ' Time
E -~ Seaent Checiied by: Date - Tine
: Zerent Checred ny: Dclc Time
o ~ [cvév\zz ,/
EPARED BY! APPRO I—L aas ~.1ci/ /
7 TmIT T N Tanity e bose s an . R
S AT L la ASclslaennCe }/
k—’

WTR - FOlI



YT

T"(:":l
~;;u legc tubcs clanped properlvs';

7 mcl inspection of CV'I'R in-pile aection ccmpleted. S

. -urn-on the TMI chorr*.* on El. §1'. énc ‘ensure. t.hst eich of the fnin' Q,;) llc'q"erc

.. Coup sleted bys - : ""‘-"~ o mu
1ern on the L.F. 'I'hinblc rccor’dqr and ensuxe that the'l-
ing out {ropcrly .e. SPProx.: 75°F N e e

uqn.etcd'byt'-- o ;Wj“nggq%

S Fan oo ob '}(('t*' rchcvco f
,“.(,h(‘ Eeos <.

Checked byt | = i

. Checkec- by: S I‘te
111 eccess ports in position snd bolted down.
Checked bys : E

printing out properly i.e. approximt.cly 7S°F.
Conpletec bys - Date . ~ :

Turn on the Lsta Logeer and ensure fhat the eight. (8) inat.mmented fuel element. -

T/Cls ere printing out prcperly i.c. approx. 75 oF. .. whe ‘I/C’s pr:lnt out rrom~'-

vosition 70. thru . ' :

wneure trhet €11 Control Room Insmmcnt Setpoints correspond t.o thoae eatsblisheo o

J..
" %n Specicl Upcrsting Proce .dure SP-103. " :
.“‘.:‘t v conplation of Parts I thru f ‘the rcnctor wlll bc atarted and nm accordlng
to Sprciel Coersting Procedure SP-flOB. 4t the completicn of Parks 1 T.eem 2 af ANDT
‘t—103 ) the resctor will be shutéown #nd the B counter in Té-L=8. will be replacec
i4 T low pressure t.hinble s per Part VI of,'_tgia proctdurc and par’o’l of SP-103
' VI L.P. 'mrm I\ybmncn L L IE"'p‘F'
- retion Yo, 9k Kemove ?3 counter from To-4=t -,_: oL
oy g Hewve rlmlth Physu:s moni or EF3 asqcmbly when removcd. e
Coeretion Yo. 9L Comple-tcd by. R g Eet,e B 'l‘imé S
Orere tion No. 95 Insert L.F. Thmblc into Tb-h-B and conncct cooling lin— 8 &nc
' "T/CWIICS-' . _ _ e o
‘- 1etion No. 95 Complctcd by: o Lete '_ o 'Ii:ue .
PREPARED BY! . o R A'l'lmoveni ko T e 0y 3
' e pndleE o] fTecioled ASo.LS‘b&n(-t L e -
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